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PREFACE    TO   VOLUME  VIII. 


In  bringing  the  present  work  to  its  termination  I  desire  to  make  full  acknowledgment  of  my 
indebtedness  to  various  individuals  for  the  aid  which  they  have  rendered  me  in  this  undertaking. 
More  than  three  hundred  men  and  women,  experts  in  some  particular  department  of  medical  knowl- 
edge or  in  one  of  the  kindred  sciences,  have  contributed  the  actual  text  of  these  eight  volumes.  Their 
names  are  appended  to  the  articles  which  they  have  written,  and  the  proportionate  share  which  each 
has  taken  in  building  up  this  reservoir  of  medical  facts  and  theories,  may,  therefore,  readily  be 
learned  upon  investigation.  While  thanking  these  writers,  one  and  all,  for  their  valuable  contribu- 
tions, I  must  at  the  same  time  call  attention  to  the  prompt  and  willing  manner  in  which  many  of  them 
have  accepted  the  most  laborious  tasks.  I  mention  this  fact  because  it  reveals  the  existence  amoug  the 
corps  of  contributors  of  a  strong  sense  of  professional  pride — a  desire  to  do  all  in  their  power  toward 
the  erection  of  a  structure  that  might  reflect  credit  upon  the  entire  medical  profession  of  the  United 
States  and  Canada.  Had  it  not  been  for  this  strong  and  wide-spx-ead  professional  loyalty,  if  I  may  so 
term  it,  I  am  confident  that  it  would  have  been  found  necessary  either  to  abandon  the  Handbook 
scheme  altogether,  or  else  to  have  made  the  book  a  mere  compilation  or  digest  of  existing  treatises. 

In  the  difficult  task  of  selecting  suitable  topics  and  writers  competent  to  discuss  them  authorita- 
tively, I  have  continued  to  receive  valuable  assistance  from  several  of  the  gentlemen  named  in  the 
preface  to  Volume  I,  and  also  from  the  following:  Prof.  W.  T.  Councilman,  M.D.,  of  the  Johns 
Hopkins  University,  Baltimore  ;  Prof.  Francis  J.  Shepherd,  M.D.,  of  McGill  University,  Montreal ;  Dr. 
A.  T.  Cabot,  of  Boston  ;  and  Prof.  R.  A.  Witthaus,  M.D.,  Prof.  M.  Allen  Starr,  M.D.,  Dr.  Theodore 
H.  Kellogg,  and  Dr.  Leopold  Putzel,  of  this  city.  To  these  gentlemen,  and  to  those  named  in  Vol- 
ume I.,  I  am  very  largely  indebted  for  whatever  degree  of  credit  the  editorial  part  of  the  undertaking 
may  deserve. 

Finally,  I  owe  it  to  the  publishers  to  say  that  from  the  beginning  to  the  end  of  the  work  they 
have  done  everything  that  a  generous,  and  when  necessary  lavish,  expenditure  of  time  and  money 
could  do  to  enable  me  to  make  the  book  as  complete  and  as  useful  as  possible  to  the  profession. 

The  credit  for  the  General  Index  is  entirely  due  to  Dr.  Thomas  L.  Stedman,  who  from  the  very 
beginning  of  the  enterprise  has  rendered  me  most  valuable  assistance. 

Albert  H.  Buck. 
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WorniMeed. 

Wormseed. 


WORMSEED,  AMERICAN  (Chenopodium,  V.  S.  Ph.  ; 
Anseriru  vermifuge,  Codex  .Med.).  The  fruit  of  Chenopo- 
dium  arnbrosioides,  var.  anthelminticum  Gray  ;  Order 
Clienopodiacea.  ' 

This  is  a  perennial   form  of   Oh.  arnbrosioides  Linn., 
Mexican   Tea.    Ambrosia,   etc.,  an   old-fashioned  garden- 
plant  of  rather  pleasant  odor,  now  rarely  cultivated,  but 
frequently  growing  wild    about   old    country    houses. 
Wormseed  grows  two  or  three  feel  high,  has  nearly  leaf- 
less spikes  of  minute  green  flowers,  and  oblong  or  lanceo- 
late, strongly  toothed'  leaves.     All    parts  of  the 
plant  are   fragrant   and  covered  with  glandular 
hairs.      The    flower   is  .minute,    consisting  of  a 
green,  five-toothed  calyx,  which  is  persistent,  and 
encloses  the  fruit  :  five  stamens,  and  a  single  one- 
ovuled  ovary  with  two  styles  ;  fruit,  a  little  utri- 
cle, one  or  two  millimetres  (-^V  inch)  in  diameter, 
enclosing  a   single,    black,    shiny   seed,    embryo 
coiled  in  a   ring,  around  the  albumen.     It   is   a 
native  of  the  warmer  parts  of  America,  north  and 
south,  and  has  been  introduced  into  the  United 
States  and  Europe,  where  it  has  become  natural- 
ized.    It  is  cultivated  upon  a  commercial  scale  in 
Maryland,  where  the  oil  of  the  entire  plant  is  dis- 
tilled.    The  fruits,  generally  called  "  seeds,"  are 
"  nearly  one-twelfth  of  an  inch  (2  millimetres)  in 
diameter,    depressed,    globular,    glandular,    dull- 
greenish  or   brownish,   the   integuments   friable, 
containing  a  lenticular,    obtusely-edged,   glossy, 
black  seed.     It  has  a  peculiar,  somewhat   tere- 
binthinate  odor,  and  a  bitterish,  pungent  taste" 
(U.B.  Ph.). 

The   fruits  contain   one   or  two  per  cent,  of  a 
rather  disagreeable,   minty,    essential  oil,    which 
represents  it  medicinally.    This  oil  is  usually  distilled  from 
the  entire  herb.     It  is  a  thin,  and,  when  fresh,  colorless 
liquid  of  aromatic  odor  and  bitterish  taste,  sp.  gr. ,  0.920. 

Like  most  aromatic  herbs,  chenopodium,  in  small 
closes,  is  a  stomachic  tonic  ;  in  large  doses  it  is  irritating 
and  nauseating.  The  property  for  which  it  is  mostly 
prized  is,  however,  its  poisonous  action  upon  intestinal 
worms,  particularly  upon  the  lumbrici.  From  five  to 
fifteen  drops  of  the  oil  in  emulsion  or  on  sugar  is  the 
usual  range  of  doses. 

Allied  Plants.  —  Oh.  Botirys,  of  Europe,  in  the  same 
fragrant  subsection  of  the  genus,  is  often  cultivated  for 
its  pleasant  odor.  Another  group  of  the  genus  contains 
the  various  pigweeds,  and  related  genera  furnish  beets 
and  spinach.  The  typical  species,  O/i.  arnbrosioides,  is 
official  in  France,  "  Ambroisie  dn  Mexique,"  as  well  as 
Oh.  culcuriii  Linn.,  "  Vitlvaire,"  Codex  Med. 

Allied  Dkugs. — See  Koosso,  and  the  article  follow- 
ing this.  11'.  /'.  Bolles. 

WORMSEED,  LEVANT    (Santonica,  U.  S.  Ph.  ;    Br. 

Ph.  ;  Flores  Oini,  G.    Ph.  ;  Semen  contra,    Semencine  ou 
Barboline,  Codex  Med.,  etc.). 

These  so-called  seeds  are  neither  seeds  nor  fruits,  but 
the  unexpanded  flower-heads  of  a  variable  and  no)  well 
defined  species  of  Artemisia:  A.  mariUma,  var.  Sieckman- 
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i,i<n,,i    I'.esser  ;   Order  ComposittB.      A.  mariUma  is  a  verv 
widely  scattered  species,  growing  along  tin'  sea-coasts  of 
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Fig.  -lfi*2-'!. — Artemiftia  Pauci  flora.     Web  ;    e  plant  which, 

according  to  BaiUon,  furnishes  the  Levant  Wormseed  of  the  market. 
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wounds  which  are  allowed  to  till  with  an  organizing 
blood-clot,  as  now  recommended  by  Schede,  of  Hamburg. 

Suppurating  wounds  are  always  drained.  This,  bow- 
ever,  may  be  called  secondary  drainage,  and  differs  en- 
tirely in  its  objects  and  results  from  the  drainage  of 
fresh  aseptic  wounds. 

Materials  Used  for  Securing  Drainage. — Tubes  of  india- 
rubber,  decalcified  hone,  glass,  and  metal,  as  well  as 
skeins  of  silk,  catgut,  or  horse  hair,  are  employed  for  this 
purpose.  The  introduction  of  india-rubber  tubes  into 
surgical  practice  is  Credited  to  ( lhassaignac,  for  although 
■us  tolerably  clear  that  they  had  been  used  Inline 
his  lime  in  isolated  i-ims,  there  is  no  doubt  but,  that  his 
practice  and  teaching  were  the  causes  of  their  general 
adoption.  For  a  long  time,  however,  their  use  was 
limited  almost  entirely,  if  not  altogether,  to  suppurating 
WOUnds,  and  the  next  great  impetus  which  the  use  of 
the  drainage-tube  received  was  from  Lister,  who  in  his 
antiseptic  teachings  showed  that  thorough  drainage  was 
an  important  factor  in  maintaining  wounds  in  an  aseptic 
condition.  With  the/narch  of  surgical  progress,  how- 
ever, came  the  system  of  dry  and  infrequent  dressing  of 
wounds,  and  consequently  an  objection  arose  to  tile  use 
of  the  rubber  tube;  for  while  a  large  wound  could  be 
healed  under  a  single  dressing,  the  sinuses  left  alter  the 
removal  of  the  rubber  tubes  required  further  treatment 
This  led  to  the  introduction  of  decalcified  bone  tubes  for 
wound  drainage.  These  are  of  two  kinds:  a.  "  Neu- 
ber's  bone  drains,"  introduced  by  Neuber,  of  Kiel,  and 
prepared  from  beef  bones  by  boring  and  turning  with  a 
lathe.  They  are  then  decalcified  in  a  weak  solution  of 
hydrochloric  acid,  and  preserved  in  an  antiseptic  solu- 
tion, b.  The  long  bones  of  fowls  (chickens,  turkeys, 
etc.),  which  are  first  boiled  and  scraped  to  remove  the 
muscular  and  ligamentous  attachments.  They  are  next 
partially  decalcified  in  a  weak  solution  of  hydrochloric 
acid,  the  articular  ends  cut  off,  and  the  periosteum  re- 
moved by  scraping.  The  contents  of  the  medullary  cav- 
ity with  the  endosteum  must  now  be  removed.  This  is 
easily  done  by  detaching  the  endosteum  at  one  end,  and 
pushing  the  contents  through  with  a  small  file,  as  in 
pithing  a  piece  of  green  stem.  Decalcification  is  then 
completed,  and  the  bones  are  preserved  in  an  antiseptic 
solution.  The  advantages  of  bone  drains  arc  that  they 
are  rapidly  absorbed  in  wounds  and  require  no  removal, 
the  sinus  closing  in  upon  the  tube  and  healing  its  it  is 
absorbed.  The  length  of  time  required  for  the  absorp- 
tion of  bone  drains  depends  upon  the  size  of  the  bone, 
and  whether  it  has  been  completely  decalcified  or  not. 
The  writer  has  seen  turkey-bone  drains  which  were  not 
completely  absorbed  at  the  end  of  six  weeks  in  a  wound 
of  the  knee-joint,  and  in  other  cases,  in  which  a  tube  of 
the  same  si/.e  had  been  employed  in  a  similar  wound, 
complete  absorption  and  healing  of  the  wounds  had  oc- 
curred at  the  end  of  four  weeks. 

Choice  of  'full,*. —  In  ordinary  aseptic  operations  or  ac- 
cidental wounds,  bone  drains  arc  to  be  preferred  fur  the 
reasons  already  given  ;  but  it  must  be  borne  in  mind  that, 
if  for  any  reason  drainage  is  likely  to  be  required  for  a 
longer  period  than  ten  days  or  two  weeks,  the  bone  drain 
cannot  lie  relied  upon,  as  within  the  time  mentioned  it. 
becomes  so  far  absorbed  as  to  collapse  and  become, 
therefore,  inefficient  or  useless. 

There  is  only  one  objection  to  the  rubber  drain,  the 
necessity  for  its  removal  ;  Otherwise  it  is  the  most  reliable 
and  the  most  universally  applicable  of  all  forms  of  drain- 
age-tubes. Rubber  tubing  should,  however,  be  thor- 
oughly cleansed  and  preserved  in  ;m  antiseptic  solution 
for  some  time  before  being  used.  The  use  of  the  glass 
drain  is  practically  limited  to  the  drainage  of  the  peri- 
toneal cavity  after  abdominal  operations — especially  those 

upon  the  pelvic  organs.     Metallic  tubes  have  been  re< l- 

mended  for  the  drainage  of  wounds,  but  are  seldom  or 
never  employed  except  for  the  drainage  of  the  pleural 
cavity,  where  a  tube  of  yielding  material  would  soon  be- 
come compressed  between  the  ribs  by  the  contraction  of 
the  chest-wall.  A  number  of  strands  of  catgut,  silk,  or 
horse-hair  laid  in  the  bottom  of  a  wound,  form  a  very 
efficient  means  of  drainage  for  comparatively  superficial 


wounds,  and  especially  for  wounds  of  the  scalp,  win  re 
a  tube  can  usually  only  be  retained  with  some  difficulty 
and  at  the  expense  of  some  stretching  of  the  sutures.  ft 
has  been  claimed  that  these  substances  secure  drainage 
by  capillary  attraction,  but  it  is  very  doubtful  if  this 
principle  ever  comes  into  operation  under  such  circum- 
stances.     A    number    of    threads  or   hairs  placed    in   the 

bottom  of  a  wound,  simply  form  a  conduit  along  which 
the  wound  secretions  find  their  way  by  virtue  of  gra\  ita 
tion  or  pressure  applied  to  the  walls  of  the  sinus'  or  cav- 
ity. Fine  catgut  is  by  far  the  best  material  for  sucb 
drainage,  as  it  is  rapidly  absorbed,  and  is  indeed  the 
counterpart  of  the  bone  drain  in  larger  wounds.  Silk 
retains  the  secretions  in  its  meshes,  where  they  are  lial  le 
to  decompose  anil  tender  the  wound  septic,  and  as  it  dO(  9 
not  become  absorbed,  the  dressings  must  be  removed 
for  its  withdrawal.  Horse  hair  possesses  the  same  disad- 
vantages as  silk,  together  with  this  extra  one,  that,  ow  ing 
to  the  imbricated  arrangement  of  each  hair,  it  is  quite 
impossible  to  thoroughly  cleanse  il  for  Use. 

Influence  of  Dressings  upon  Drainage. — The  dressings 
applied  to  wounds  materially  aid  or  interfere  with  their 
drainage.  A  properly  applied  dry  dressing  of  soft  ab- 
sorbent material  greatly  facilitates  drainage.  But  in  the 
use  of  such  dressings,  if  good  judgment  be  not  exercisi  d, 
it  is  also  possible  to  completely  frustrate  this  end  and 
prevent  drainage.  For  example,  in  a  small  wound  such 
as  the  operation-wound  left  after  the  amputation  of  a 
linger,  or  a  moderately  large  scalp  wound,  the  first  serous 
discharges  being  moderate  in  quantity,  are  liable  t"  dry 
up  immediately  over  the  face  of  the  wound  from  contact 
with  the  drymaterial  of  the  dressing  and  the  dry  air,  and 
thus  seal  it  up  completely.  It  is  necessary,  therefore,  in 
the  great  majority  of  wounds,  to  exclude  the  air  from  too 
direct  contact  with  the  discharges,  cither  by  the  use  of 
rubber  cloth  or  gutta-percha  tissue  over  the  dressing,  or 
in  largerwounds  byan  external  bandage  of  sized  muslin, 
or  muslin  charged  with  plaster  of  Paris. 

Drainage-tubes  should  always  be  introduced  at  the 
mi. st  dependent  parts  of  the  wound  cavity,  and  a  greater 
number  of  short  tubes  should  be  used  in  preference  to 
a  lesser  number  of  long  ones.  The  size,  length,  and 
number  of  tubes  employed  must  be  regulated  by  the  ex- 
tent of  the  wound  and  by  other  circumstances  influencing 
the  amount  of  secretion  to  be  removed.  In  short,  the 
removal  of  the  fluid  secretions  of  wounds  must  lie  con 
ducted  on  ordinary  hydraulic  principles.  For  example, 
in  the  operation-wound  left  after  the  removal  of  a  breast 
with  the  contents  of  the  axilla,  or  after  tin  amputation 
of  the  thigh,  it  is  usually  better  to  drain  through  incisions 
in  the  lower  flap,  when  the  original  incision  may  be 
closed.  James  / 

WOUNDS  INCIDENT  TO  WARFARE.  The  consid- 
eration of  wounds  incident  to  warfare,  aside  from  the 
practical  view  of  treatment,  affords  an  interesting  and 
valuable  study  to  the  civil  and  military  surgeon,  espec- 
ially when  large  numbers  of  wounds  can  be  made  avail- 
able tor  the  purpose. 

In  this  article,  il  i>  proposed  to  make  use  of  the  large 
experience  gained  in  the  late  civil  war.  and  to  present  to 
the  profession  generally,  in  a  succinct  manner,  the  re- 
sults attained  from  a  careful  study  of  the  data  collected 
by  the  Government,  and  presented  at  length  in  the  third 
Surgical  Volume  oi  the  Medical  and  Surgical  History  of 
tln;  War  <>f  the  Rebellion. 

This  material  is  generally  illustrative  of  facts  of  g<  ne 
ral  interest,  and  of  statistical  value,  relating  to  wounds  ; 
of  the  nature,  peculiarities,  and  effects  of  missiles  and 
projectiles  used  in  warfare  ;  of  the  conditions  affecting 
the  course  and  result  of  wounds  with  especial  reft  rence 
to  the  graver  complications  of  secondary  haemorrhage, 
erysipelas,  pyaemia,  gangrene,  and  tetanus,  with  a  brief 
comparative  reference  to  the  subject  of  conservation,  ex- 
cision, and  amputation. 

During  tin:  late  war  there  were  treated  246,712  CSSI  - 
of  wounds  caused  by  weapons  of  war.  Of  these.  245,- 
790  were  shot  wouuds,  and  992  were  bayonet  and  sabre 
wounds. 
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arrow  glances,  or  penetrates  at  an  oblique  angle,  the 
wound  may  show  a  cleanly  cut  incision,  not  unlike  the 
cut  or  thrust  of  a  small  sword  or  dagger. 

Arrow  wounds  ale  necessarily  serious  in  their  nature  ; 
copious  haemorrhage  generally  attends  them  :  nerve- 
trunks  are  severed,  and  wounds  of  the  internal  organs 
are  usually  fatal  ;  wounds  involving  bony  structures  are 
not  uncommonly  followed  by  periostitis,  osteitis,  and  os- 
teomyelitis :  ami  even  in  muscular  tissue,  simple  wounds 
are  liable  to  result  badly  from  inflammation,  suppuration, 
ami  other  surgical  complications,  owing  to  the  fact  that 
the  arrow-head  is  easily  detached  from  its  shaft  by  the 
solvent  action  of  the  moist  tissues  upon  the  gum  and 
resin  attachments,  and  becomes  a  foreign  body,  difficult 
of  extraction  or  removal. 

There  is  a  very  common  belief  that  poisoned  arrows 
are  used  in  Indian  warfare.  In  one  sense  ii  is  probable 
that  this  may  be  true.  When  war  is  determined  upon, 
certain  religious  riles  are  observed,  one  of  these  being 
the  preparation  of  the  war  arrows,  by  dipping  them  in  a 
mixture  of  putrid  animal  offal,  combined  with  the  juices 
of  certain  plants  considered  to  be  death-bearing,  and 
gathered  from  burial  places  and  sacred  soil.  Wounds 
inflicted  by  arrows  so  prepared  may  excite  severe  inflam- 
mation, or  even  induce  fatal  septicaemia;  but  whether 
the  use  of  absolute  poison  is  common  is  doubtful.  It  is 
claimed  that  I  lie  poison  of  the  rattlesnake  is  used  for  this 
purpose,  but  it  is  probable  that  only  the  putrid  flesh  of 
the  reptile  is  employed,  as  above  alluded  to. 

Spear  Wounds. — .Many  of  the  Indian  tribes  formerly 
used  spears  in  warfare.  These  weapons  consisted  of  a 
blade  of  iron  or  sharpened  Hint,  or  obsidian,  mounted  on 
a  staff  ;  they  are  at  present  but  little  used.  Wounds  from 
this  weapon  differ  but  little  in  their  character  from  bayo- 
net, sabre,  or  sword  wounds. 

Bitot  Wounds. — The  case's  of  shot  wounds  recorded  dur- 
ing the  war  number  245,790.  Undoubtedly  this  number 
falls  far  short  of  the  actual  truth.  Lists  and  records  of 
wounded  are  especially  imperfect  during  the  early  part 
of  the  war,  when  each  regiment,  and  often  each  detach- 
ment of  troops,  before  the  organization  and  establish- 
ment of  base  and  general  hospitals,  continued  to  find 
shelter  tor  its  more  seriously  wounded  men  in  tents  or 
buildings  temporarily  occupied,  which  afforded  no  facili- 
ties for  keeping  records,  and  when  both  officers  and  men 
were  allowed  to  proceed  to  their  homes  for  treatment  by 
their  family  physicians. 

For  convenience  these  wounds  have  been  grouped  in 
five  tables,  the  first  containing  shot  wounds  of  the  head 
and  face,  the  second  of  the  neck,  the  third  and  fourth  of 
the  trunk,  and  the  fifth  those  of  the  extremities. 

Tabular  Statement  of  the  Shot  Wounds  of  the  Head  and 
Fin-,  Recorded  during  the  American  Civil  War. 


Nature  and  seat  of  injury. 


Shot  injuries  of  the  head  : 

Flesh  wounds  of  the  scalp 

Contusions  of  the  bones  of  the  skull. 

Fractures  of  the  outer  table 

Fractures  of  the  inner  table 

Fissures  of  the  bones  of  the  skull 

Fractures  without  known  depression 

Fractures  with  depression 

Penetrating  fractures   

Perforating  Fractures 

Smash 

Contre-coup 

Total  shot  injuries  of  the  head. . 

Shot  injuries  of  the  face  : 

Flesh  wounds  of  the  face 

Fractures  of  the  ln.in-s  of  the  face  .. 

Total  shot  injuries  of  the  face. . 
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Tabular  Statement  of  the  Shot  Won  mix  ,,f  the  Neck  Re- 
corded  during  ih  American  Civil  War. 
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Shot  Injuries  of  tin-  neck  : 

Flesh  wounds  ni'  the  neck 

Wounds  injuring  trachea 

W  Mm  ids  injuring  larynx 

Wounds  injuring  pharynx 

Wounds  injurine  CBSOphagU8 

Won. ids  injuring  trachea  and  larynx . . 
Wounds  injuring  trachea  and  pharynx 
Wounds  injuring  trachea  ami  a 
Wounds  injuring  larynx  and  oesophagus 
Wounds  injuring  pharynx  and  oesophagus 
Wounds  injuring  pharynx  and  larynx 

Total  shot  injuries  of  the  neck. . . 
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Aside  from  flesh  wounds  of  the  scalp  and  hip,  and 
slighter  forms  of  contusion  and  fracture,  shot  wounds  of 
the  head  were  of  very  fatal  character,  (he  ratio  of  mor- 
tality following  closely  upon  the  degree  of  injury  inflicted 
upon  the  brain  and  its  appendages. 

Fractures  of  the  inner  table  of  the  cranial  bones  were 
of  difficult  diagnosis,  and  could  in  general  be  substan- 
tiated only  after  post-mortem  inspection. 

Perforating  gave  slightly  more  favorable  results  than 
penetrating  fractures  ;  this  may  have  been  due  to  the 
fact  that  less  vital  portions  were-  involved,  or  that  these 
wounds  were  more  satisfactorily  treated,  being  freed 
from  the  complications  attending  the  lodgement  of  foreign 
bodies. 

The  results  of  shot  injuries  of  the  face  confirm  the 
opinion  that  these  wounds  commonly  do  well,  notwith- 
standing the  amount  of  destruction  apparent  at  the  time 
of  injury. 

The  high  mortality  of  shot  wounds  of  the  neck  is  al- 
most necessarily  to  be  expected  from  the  lesions  of  these 
parts  of  great  vital  importance,  placed  in  close  relation 
with  the  great  nervous  and  vascular  trunks  found  in  this 
region. 

Tabular  Statement  of  the  Shot  Wounds  of  the  Spine  and 
Chest  Recorded  during  the  American,  Civil  War. 
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Shot  wounds  of  the  spine  : 

Fractures  of  cervical  vertebra' 
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Total  shot  injuries  of  the  chest. 
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\V<>  iiiidn. 
Wounds. 


Of  the  wounds  treated  in  the  late  civil  war,  as  shown  by 
the  following  table,  10.77  percent,  were  injuries  of  the 

head,  face,  and  neck  ;  18.37  of  the  trunk  ;  37.71   of  the 
upper  extremities,  and  35.1o  of  the  lower  extremities. 

Table  indicating  Percentage  of  Fatality  and  Relalivt  "Fre- 
quency of  Shot  Wounds  Recorded  during  the  War  of  the 
Rebellion. 


According  to  this  tabular  statement,  the  injuries  of  the 
extremities  form  70.86  per  cent,  of  the  total  number  of 
wounds,  and  the  proportion  of  the  wounds  of  these  parts 
would  therefore  appear  disproportionate  large. 

But  it  must  be  borne  in  mind  that  these  figures  consti- 
tute only  a  portion  of  the  injuries  received,  as  the  large 
number  of  killed  are  not  included  in  these  calculations. 

According  to  the  report  of  the  Adjutant-General  of  the 
Army,  the  total  number  of  killed  was  not  less  than 
44,238. 


The  records  of  the  Surgeon-General's  office  give  the  .-cat 
of  injury  in  only  1,178  cases  of  soldiers  killed  on  the  bal 

tie-field.  Of  these,  4s;  were  of  the  head  and  neek,  tin:; 
of  the  trunk,  30  of  the  upper  extremities,  and  58  of  the 
lowei  extremities. 

Applying  the  above  proportions  of  the  1,173  cases  to 
the  total  of  44,238  killed,  we  would  have  18,367  killed 
from  injuries  of  the  head,  22,741  from  wounds  of  tbe 
trunk,  1,131  from  wounds  of  the  upper  extremities,  and 
1,999  from  casualties  of  the  lower  extremities. 

Adding  to  these  the  cases  of  wounded  according  to  the 
above  table,  viz.,  36,400  of  the  head.  15,1*4  of  the  trunk. 
87,793  of  the  upper  extremities,  and  86,413  of  the  lower 
extremities,  we  have  a  total  of  injuries,  according  to  re- 
gions of  the  body,  including  killed  and  wounded,  id'  44,- 
707  head.  67,925  trunk,  SN.924  upper  extremities,  and 
88,412  lower  extremities;  or,  according  to  percentages, 
15.44  per  cent,  injuries  of  the  head.  23.42  per  cent,  in- 
juries of  the  trunk,  30.66  per  cent,  injuries  of  the  upper 
extremities,  and  30.4s  per  cent,  injuries  of  the  lower  ex- 
tremities, making  a  total  of  61.14  per  cent,  of  injuries  of 
the  extremities. 

Whether  we  take  into  consideration  the  percentage  of 
the  injuries  of  the  upper  extremities  derived  from  the 
total  number  of  wounded  and  killed,  30.66  per  cent.,  or 
that  obtained  from  the  number  of  soldiers  treated  lot- 
wounds  only.  35.71  percent.,  the  regional  proportion  of 
these  injuries  is  very  large. 

But  the  protection  afforded  to  the  lower  extremities 
and  the  trunk  in  the  many  siege  operations,  by  parapets, 
and  in  the  field  by  trenches,  ditches,  trees,  etc..  saved 
these  parts  largely  from  injury,  while  the  head  and  upper 
extremities  were  continually  exposed  to  the  practised 
eye  of  a  vigilant  foe. 

The  percentage  of  regional  injuries,  compiled  from  the 
most  reliable  accounts  of  European  and  other  campaigns 
is  illustrated  in  the  following  table,  and  closely  approxi- 
mates the  percentage  derived  from  a  study  of  the  injuries 
of  the  American  civil  war. 


Tabular  Statement  of  the  Relative  Frequency  of  Shot  Wounds  of  the  Different  Regions  of  the  Body. 


Occasions  and  authorities. 


Revolution  in  Pari?,  1830  (Meniere,  Jobert  de  Lamballe) 

Revolution  in  Paris,  1848  (Baudens,  Huguier,  Jobert  de  Lamballe). 

Schlcswig-Holptein  War,  1848-51  (Simon  Djorup) 

Crimean  War.  1854-57,  English  (Matthew) 

Crimean  War.  185-1-57,  French  (Chenu) 

Campaign  in  the  Kali  v  lie  1864  57  (Bertherand) 

-Mutiny  in  India.  1858-59  (Williamson) 

Campaign  in  Italy,  1859.  Austrian  (Demme) 

Campaign  in  Italy,  1859,  French  (Chenu) 

Campaign  in  New  Zealand,  1863-65  (Mouatl 

French  in  Mexico.  1864  (Bintot  i 

Schleswig-Holstein  War.  18(11  (Loefller) 

Austro-Prussian   War,   I860,   Germans  (Maas,    Biefel,    Stromeyer, 

Beck)  

Austro-Prussian  War,  1866,  Italians  (Cortese) 

Revolt  in  Montenegro.  1869  (Riedl  and  Ebner) 

United  States  Army,  1865-70  (Otis) 

Franco-German  War,  1870-71.  Prussians  (Fischer) 

Franco-German  War,  1870-71,  Bavarians  (Beck) 

Franco-German  War,  1870-71,  French  (Chenu) 

Russo-Turkish  War,  1876-77  (Tiling,  Kade) 

Totals 

WuroJ  the  Rebellion  in  the  United  States  of  America,  1861-65. 

Aggregates 


The  excessively  large  percentage  of  wounds  of  the 
hands  and  fingers,  frequently  noticed  by  writers  on  mili- 
tary surgery,  was  also  observed  in  the  late  war. 

It  is  possible  that  this  large  percentage  is  due  to  the 
increased  exposure  of  the  hand  from  constant  movement 
over  a  considerable  area,  thus  increasing  the  chances  of 
intercepting  missiles  in  their  flight. 

Definition  of  Shot  Injuries.— All  injuries  caused 
directly  or  indirectly  by  missiles  and  projectiles,  impelled 


by  the  force  of  gunpowder  or  other  explosive,  have  been 
included  in  the  term  "shot"  injuries. 

They  differ  from  the  accidents  common  to  ordinary 
life,  not  so  much  in  their  essential  character,  as  in  the 
peculiarities  of  the  conditions  and  circumstances  at- 
tending them,  and  on  this  account  invite  especial  atten- 
tion to  the  producing  causes,  to  the  dangers  and  com- 
plications liable  to  arise  in  their  course,  and  to  their 
management  and  treatment    under  conditions  generally 
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\\  on  mix. 
Wound*. 


to  the  character  of  the  gun  in  which  they  are  used,  and 
when  adapted  to  smooth  bores  they  arc  designated  spher- 


FlG.  462fi. — A  Twelve-pound  Spherical  Case  shot,  outer  and  upper  view.' 

ical  ease-shot.     They  arc  shells  of  considerable  thickness, 
filled  with   musket-balls   consolidated    into   mass   by  a 


FlQ.  4027.— The  Same  Sawn   in  Half,  Showing  the  Bullets  and   Compo- 
sition. ' 

composition  of  resin  and  sulphur,  and  are  exploded  by  a 
charge  of  powder  fitted   into  their  interior,  which  is  "ig- 
nited by  a  time  or  percus- 
sion   fuse.      (Figs.    4626, 
46-27.  and  4628. 1 

They  have  a  long  effec- 
tive range  and  are  calcu- 
lated to  inflict  serious  in- 
jury by  the  great  number 
of  fragments  set  loose  at 
their  explosion. 

The  projectiles  used  iu 
rifled  guns  exclusively, 
combine  with  the  proper- 
ties and  character  of  the 
projectiles  just  described 
those  which  pertain  par- 
ticularly to  guns  con- 
structed on  the  rifled  prin- 
ciple ;  they  vary  greatly  in 
size  and  weight  ;  their  ve- 
locitv  varies  with  the  cali- 
bre from  1,100  to  1,550 
feet  per  second,  and  in 
more  recent  guns  a  much  higher  velocity  has  been  ob- 
tained, as  well  as  increased  power  and  range. 

The    ten-pounder  percussion  Parrott  case-shot,   much 


Fig.    4028.— A    Spherical    Case-ehot 

Strapped  for  Howitzer  or  (inn.1 


Fig.  .102'.).— A  Ten-pound  Per- 
mission Parrott  Case-shot.1 


used   in  tlie  late  war  (Fig.  4629),    is  a  missile  of  this  nat- 
ure. 

By  the  explosion  the  shell  is  rent  into  many  fragments, 
small  and  large  ;  these  fragments  are  driven  in  all  direc- 
tions with  great  force,  and  in- 
flict injuries  of  the  gravest 
character. 

Rifled  projectiles  arc  also 
cast  solid,  and  arc  used  for 
linaching  or  battering  pur- 
poses. 

Bolts,  so  called,  are  solid 
metal  projectiles  of  elongated 
form,  with  surfaces  cnl  to  lit 
corresponding  surfaces  in  the 

barrel     of    the    gun  ;    they   are 

made  to  tit  with  great  exact- 
ness, so  that,  a  greater  propor- 
tional effect  is  attained  with  a 
smaller  charge  of  explosive. 

The  Whitworth  projectile, 
used  to  some  extent  in  the  late 
war,  may  be  taken  as  a  type  of 
this  class. 

Shells  thrown  from  mortars 
differ  little,  if  any,  from  ordi- 
nary spherical  shells,  except  iu 
size  and  in  the  manner  of  pro- 
jection. Their  use  is  generally 
restricted  to  siege  purposes. 
Solid  shot  heated  in  furnaces 
designed  for  the  purpose,  are 
sometimes  used  in  warfare,  but 
with  the  intent  of  destroying 
property  rather  than  human 
life. 

Hand-grenades  are  small  iron  shells  tilled  with  powder 
and  discharged  by  percussion  ;  they  are  commonly  used 
in  sieges  and  assaults  at  close  quarters;  injuries  result 
from  the  fragments  of  the  exploded  shell.  As  their 
name  indicates,  the}'  are  thrown  by  hand. 

Torpedoes  were  largely  used  during  the  late  war  as  a 
means  of  defence,  and  were  commonly  huge  shells  ar- 
ranged with  levers  connecting  with  a  percussion  fuse. 
They  were  sunk  below  the  level  of  the  earth  and  con- 
cealed by  dirt  and  brush.  The  pressure  of  the  foot  was 
sufficient  to  explode  them,  with  affects  similar  to  the 
bursting  of  a  like  projectile  under  ordinary  tin  urn- 
stances. 

In  a  third  division  of  missiles  and  projectiles  are  in- 
cluded such  as  cause  wounds  and  injuries  indirectly  ; 
splinters,  stones,  foreign  bodies  set  in  motion  or  driven 
by  the  force  of  projectiles  in  their  course,  and  which,  by 
their  action  or  lodgement  frequently  complicate  direct 
shot  wounds,  and  are  themselves  sources  of  danger. 

The  most  common  examples  of  this  class  are  fragments 
of  stone  and  splinters  of  wood,  torn  from  the  earth  or 
from  trees,  and  structures  forming  defensive  works, 
scraps  of  iron  or  metal  from  ordnance,  firearms,  or  from 
articles  of  equipment  ;  or  indeed  from  any  object  with 
which  a  projectile  may  come  in  contact. 

The  ordinary  --  buck  and  ball,"  a  compound  missile, 
was  extensively  used  in  the  earlier  years  of  the  war  ;  it 
consisted  simply  of  the  ordinary  round  bail,  calibre  .69, 
and  three  buck-shot  enclosed  in  the  same  cartridge. 
These  missiles  were  very  effective  at  close  range. 

Slugs  and  Fowling-piece  ammunition  were  not  infre- 
quently used. 

The  subject  of  the  employment  of  explosive  bullet-  in 
small  arms  in  warfare  between  civilized  nation-  has  been 
largely  discussed  from  an  ethical  point  of  view,  particu 
larly  since  the  civil  war  in  the  United  State-.  While 
their  use  is  acknowledged  to  savor  of  barbaric  warfare, 
there  is  still  a  manifest  reluctance  to  place  them  entirely 
beyond  the  pale  of  legitimate  employment. 

One  hundred  and  thirty  cases  of  wounds  attributed  to 
explosive  bullets  were  recorded  among  the  casualties  of 
the  late  war;  the  injury  from  these  missiles  is  greater  and 
more  severe  than   that  from  a  simple  ball;  bony  Struct- 


9 


RE]  EREN(  i.  HA 


.      in  ill.-  ii.  ■ 

i  ilu-  bull<  '»  't 

it  bave    |"  m  trati  d    thi 
plo 

Of   lIliMi 

led  wiili  i  '  '" 

explode  upon 

„n   II    It   Tin. .1..  I     B   Arm)    mi  nti 
upon  tbU 
uu]  .  found  among  ammunition  i  From 

tbe   ••  ":"  witb  ll,:i' 

The  appearai  iploded  musket-shell  extracted 

fr.. in  H».-  tin 

wound   resulting  wa«   ■  flesb  wound 
,„.  ,,,,,-.  I. -  ol  the  thigh,  and  the 
uull(  moved  by  enlarging  the 

aiog  of  entrance 

ntui    Lahoi    Proji  i  rn  >  - 
—The  injuri.  -  by  largepn 

til.--  depend  upon  their  weight,  Blze, 

momentum      Ai    bigli 
ih.  v  virtually  encounter  no  resistance 
i  q  single  buman  body,  and  their 

,-a  h  expi  nded  on  n 
ildiery.    Their  form   la  of  little 
\a  similar  n  suits  follow 
pherical   and 
and  sheila  ;  their  impact   is   fol- 

i  °rbJ  wound 
•<>'•  ,.      ,        fi 

■  i  ii„-  Injury  la  nol  Immediately 

fimb  i-  carried  away  bj  a  projectile  of 

striking  directly,  the  Burface  of  the 

Wjll  be   found   to   be  somewhat  cleanly  cut  the 

,  ;U1,i  „,,,-  mtuaed  and  dark,  w  tb  little 

fi  tctured  witb  nol  mucb  Bplint.  i 
immlnul  '  >".'"r.v  ;  thearterii 

ernllj  slight 
ectile  strikes  obliquely  and  with  diminished 
,nd  Bhowa  s  deeplj  I  fur- 

r,,v.  '  <"«■  projectile  and  in- 

,,v  itsdirectiou  .  the  Bkiu,  faaciee,  and  soft  parts 
lusedand  lacerated,  or  rcmov. 
:   with  bl  and  Bhred 

ilar,  and  &| surotic  tissue  ;   arl 

:,.l  hanging  in  tbe 
mmonly  alight,  <>r  1 1 
iah. 
If  the   projectile  pcni-ti 
and  destruction  of  parts  will  follow,  resulting  in  death, 
r  immedi  iteh  oi  ii 
\      .  i,i  s|,,.i  diminished 

m  harmless   is  still  <  spable  of  doing  z 
luired  momentum  ;  it  m 

tin 

i  wound 

■uently  f  il 

thai  nooutwai 

i.  ni  nym| 

the  brain  or  spina] 


owii 

motion  II 

in  ..f  ih.-  i 

ol  a 

rply  outlli 

\\  ounds  fn  n  •'" 

u  b<  i   ' 
of  the  trunk  or  an  i  stn  mltj    thi    n 

v  .  outused,  with  ra 
may  be  a  loss  ol  n 
ures  to  the  (•  i 

comminuted  ;    not   Infr 
found  lodged  In  tbe  wound. 

1„  some  cases  a  '  «>"  1"'  ' 

without  destroying  its  vitality,  ai 
cavitii  parts  .  ll 

small  an  opening  as  to  obscure  thi 
quent  symptoms 

\~  in"  < 
ward  signiflcai 

attended  with  extreme  internal  dh 
ilv  met  with, 
\  curi. 
curring  during  the  late  war   In  thi 
whoa 

a  iw.lv,  pound  round   shell.  lb<    pal  • 
injury  boi  Ighl  boura     The  n 

i,,l  behind  the  glul 
Woundi  iLotpartaki 

of    injuries  from  cannon-bal 

thai   their  destrucUvi  jnv 

ad  canlsti 
shell 

small  arm  i 

1 
though    somewhal 
and  proximitj    an  i  stn  m<  h   l 

Not  onh  lathe  violent  acU« 

iheflami 

muUUUon   result,  while  thi 

effectaof  thi  Inhalation  l'1'- 

i  he  con  d  i  I 
'  Although  ti 
ofballadonoi   seem  to  meril  acriout 

HianTcter  during  the  war.  that  th. 
belief  thai  injuries  from  thU 

ruination  ai 

stakably  point*  t<   < 


10 


REFERENCE   HANDBOOK   OF  THE   MEDICAL   SCIENCES. 


Wound*. 

Wound*. 


a  ball,"  in  which  the  missile  passes  so  near  as  to  actually 
touch  the  clothing  or  skin  withoul  tearing  the  one  or  the 
other,  yet  producing  severe  results,  among  which  may  be 
cited  swelling,  inflammation,  and  sloughing,  and  even 
paralysis. 

The  several  theories  of  vacuum,  of  foreign  bodies  car- 
ried along  with  the  ball,  and  of  electricity,  which  have, 
from  time  to  time,  been  suggested  to  support  the  idea  of 
injuries  from  the  "  windage  "  of  halls,  have  all  been  dis- 
proved, and  it  is  now  conceded  by  modern  surgeons  that, 
without  actual  contact  of  a  projectile,  injuries  cannot 
occur  ;  but  it  is  admitted  that  slight  contact  from  the 
"  grazing"  or  "  brushing"  of  a  projectile,  or  the  rolling 
motion  of  a  cannon-ball  over  the  surface  of  the  body, 
may,  by  weight  and  momentum,  aided  by  the  elasticity 
of  the  skin,  effect  most  serious  results,  while  little  or  no 
external  evidence  of  such  contact  is  left. 

Instances  of  injuries  attributable  to  the  explosion  of 
shells  near  at  hand,  without  wound  or  contusion,  are 
numerous  and  generally  well  authenticated.  They  are 
for  the  most  part  cases  of  partial  or  complete  paralysis, 
deafness,  blindness,  loss  of  voice,  rupture  of  superficial 
vessels,  and  mental  prostration. 

The  proportion  of  cases  of  deafness  among  artillery 
officers  and  cannoniers  has  been,  since  the  late  war.  a 
frequent  subject  of  remark,  and  thefrequency  of  rupture 
of  the  membrane  of  the  tympanum  from  propinquity  to 
artillery  tire  has  been  specially  noted. 

Effects  of  Missiles  and  Pko.ii-xtii.es  from  Small 
Arms. — In  the  great  aggregate  of  shot  wounds  reported 
during  the  civil  war,  by  far  the  greatest  number  was  due 
to  missiles  from  small  arms. 

In  considering  the  effects  of  large  projectiles,  size, 
weight,  and  velocity  constituted  the  principal  factors  ;  in 
the  case  of  missiles  from  small  arms,  form,  both  original 
and  that  acquired  by  accidental  causes,  assumes  import- 
ance, as  well  as  the  relation  of  the  individual  injured  to 
the  impinging  projectile,  the  direction  of  the  ball,  position, 
structure,  and  power  of  resistance  of  the  parts,  and  the 
course  of  the  missile  through  the  tissues. 

With  reference  to  the  projectile  itself,  form  and  ve- 
locity are  of  principal  importance  ;  size,  weight,  and 
volume  modify  the  character  and  extent  of  the  wound, 
while  the  remaining  factors  have  an  especial  subjective 
relation. 

Aside  from  the  influence  which  the  improvements  in 
modern  small  arms  may  have  had  in  increasing  the  gen- 
eral effectiveness  of  projectiles,  the  adaptation  of  the 
conoidal  missile  to  the  rifled  barrel  has  unquestionably 
wrought  a  change  in  the  surgical  relations  of  wounds,  the 
opinion  being  generally  expressed  by  surgeons  that 
wounds  caused  by  elongated  missiles  are  more  severe  and 
dangerous  than  those  resulting  from  spherical  balls. 

The  cylindro-conoidal  missile  attains  a  great  range  with 
effective  power,  it  opposes  less  frontage  to  the  resistance 
of  the  air,  and  its  velocity  suffers  more  gradual  retardation 
than  that  of  a  round  ball. 

Rotation  upon  its  long  axis  tends  to  give  it  a  steadier 
flight  and  a  more  direct  course. 

Its  pointed  apex,  aided  by  its  rotation,  gives  it  the 
mechanical  advantages  of  the  wedge  and  screw,  enabling 
it  to  pierce  more  easily  the  structure  of  opposing  bodies, 
while  it  suffers  a  proportionally  less  diminution  of  force  ; 
adding  the  factor  velocity,  we  have  a  missile  endued  with 
tremendous  force,  maintaining  for  a  long  time  and  over 
great  distances  a  stead}'  flight,  not  easily  deflected,  pierc- 
ing and  rending  opposing  obstacles,  and  preserving,  even 
at  immense  range,  a  momentum  sufficient  to  render  it 
deadly  in  its  elf  eels. 

It  is  probably  true  that  at  very  close  quarters  the  effects 
of  the  round  ball  are  hardly  less  destructive  than  those  of 
the  elongated  missile  ;  but,  as  the  peculiar  power  of  the 
rifled  bullet  mainly  lies  in  its  destructive  effects  at  long 
range,  the  change  of  military  taelies  based  upon  this  fact 
has  compelled  the  general  use  of  weapons  of  greater 
power,  and  has  lessened  the  opportunities  for  comparison 
on  any  extended  scale. 

The  size  and  weight  of  small  arm  missiles  vary  within 
such  narrow  limits  as  to  make  practically  but  little  dif- 


ference in  the  effects  produced  by   them  ;   though   in   the 

question  of  the  extraction  of  a  ball  between  bono  or 
joints,  dimension  may  be  of  importance,  as  well  as  in  the 

consideration  of  the  gravity  of  penetrating  wounds  of 
the  chest. 

Missiles  from  carbines,  pistols,  and  fowling-pieces, 
when  used  as  weapons  of  war,  produce  injuries  very 
analogous  to  those  of  the  ordinarily  used  small  anus,  but 
being  of  smaller  size  and  impelled  with  less  force,  their 
wounding  power  is  generally  less. 

Even  the  small  buck-shot,  one  of  the  constituents  of 
the  "buck  and  ball,"  have  sufficient  force  to  place  one 
or  more  men,  temporarily  at  least,  hora  <i<  combat. 

The  accidental  forms  and  distortions  which  leaden 
projectiles  are  liable  to  assume  by  contact  with  opposing 
obstacles,  both  within  and  without  the  body,  form  a 
curious  and  interesting  feature  in  the  study  of  missiles 
and  their  effects.  These  distortions  are  of  all  imaginable 
forms,  and  their  course  through  the  tissues  is  frequently 
no  less  erratic. 

Entrance  and  Exit  Wousds. — Small  missiles  im- 
pinging upon  the  human  body  and  penetrating  the  skin, 
inflict  what  is  known  as  the  wound  of  entrance;  if  pre- 
serving sufficient  force  to  perforate,  the  opening  last 
made  is  called  the  wound  of  exit. 

Wounds  of  entrance  and  exit  have  for  years  been  the 
subject  of  lengthy  discussion  by  surgical  writers,  and 
are  supposed  to  possess  certain  diagnostic  value,  as  in- 
dicating in  a  general  way  the  form  and  variety  of  mis- 
sile, its  velocity,  its  probable  course  through  tissues,  and, 
to  some  extent,  the  nature  and  character  of  the  wound. 

Under  the  force  of  ever-varying  conditions,  they  are 
very  diverse  in  appearances  and  extent,  and  their  sig- 
nificance is  largely  dependent  upon  the  experience  and 
acuteness  of  the  observer. 

In  general,  a  bullet  preserving  its  integrity,  impinging 
at  ordinary  range  and  at  a  right  angle  upon  a  portion  of 
the  body  well  covered  with  soft  tissue,  and  not  unnat- 
urally put  upon  the  stretch,  leaves,  as  it  passes  through 
the  skin,  an  opening  more  or  less  regularly  rounded  in 
form,  often  perhaps  a  little  less  in  diameter  than  the 
missile,  with  the  edges  inverted  and  livid  in  hue,  due 
partly  to  the  contusion  and  partly  to  the  discoloration 
from  the  burned  powder  carried  upon  the  missile.  In 
the  case  of  a  spherical  ball  there  is  usually  some  loss  of 
substance,  a  portion  of  the  integument  being  carried  away 
before  its  obtuse  surface.  A  cylindro-conoidal  missile 
will  generally  cause  a  more  irregularly  outlined  opening, 
either  stellate  or  slit-like,  with  serrated  or  ragged  edges. 

The  wound  of  exit  may  closely  resemble  that  of  en- 
trance, but  is  commonly  larger  and  more  irregular,  with 
everted  edges,  bearing  fewer  evidences  of  contusion,  but 
often  showing  a  greater  loss  of  substance. 

From  these  simple,  uncomplicated  forms  of  wound  we 
find  an  almost  infinite  variation,  dependent  upon  the  pe- 
culiar circumstances  which  impress  their  characteristics 
upon  each  case. 

If  the  missile  has  carried  before  it  a  foreign  body,  or 
has  become  distorted,  or  has  suffered  a  diminution  of 
velocity  and  force,  the  wound  of  entrance  will  be  modi- 
fied accordingly,  Bhowing  greater  irregularity  of  outline, 
and  presenting  greater  laceration  of  tissue. 

The  resistance  offered  by  the  tissues  to  the  passage  of 
a  missile  through  any  part  of  the  body,  will  largely  in- 
fluence the  character  of  both  entrance  ami  exit  wounds. 

Obliquity  of  the  course  of  a  missile  to  the  plane  of 
the  surface  of  the  body  may  result  in  merely  a  superficial 
grazing  or  furrowing,  or  in  penetration  and  perforation  ; 
in  which  cases  the  appearance  of  the  wounds  of  entrance 
and  exit  will  depend  on  the  angle  of  impact. 

Fragments  of  shell  produce  irregularly-shaped  wounds, 
with  contusion  and  considerable  loss  of  substance  ; 
should  their  force  be  sufficient  to  perforate  a  part,  the 
wound  of  exit  is  lacerated  and  raided,  with  portions  of 
muscular  and  connective  tissue  thrust  out  of  the  open- 
ing. 

The  differential  diagnosis  between  these  and  bullet 
wounds  is  usually  not  difficult. 

A  single  wound  of  entrance  may  have  two  or  more 
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In  crowded  hospitals  and  under  unfavorable  conditions, 
such  injuries,  especially  in  the  long  bones,  cause  suppu- 
ration of  the  medullary  canal,  which  extending  itself, 
finally  results  in  septicemia  through  the  admission  of 

pus  into  the  neighboring  veins. 
The  experience   of  the  late   war  seems  to   favor  the 


opinion  that,  owing  to  their  better  blood-supply  and  con- 
sequent greater  vitality,  shot  contusions  of  the  upper 
portions  of  the  body  give  more  favorable  results  than 
similar  lesions  of  the  lower  extremities. 

The  tabulated  results   from  otlicial   records  are  given 
below  : 


Nurru  rieal  Slat*  m  nt  of  Shot  Contusion*  of  the  Bone*  of  the  Mead,  Trunk,  and  Extn  mities. 


Seat  of  Injury. 
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Structure  has  undoubtedly  a  great  influence  in  deter- 
mining the  severity  of  the  effects  of  contusion. 

Such  lesionsin  the  spongy  bones  or  cancellated  portions 
of  long  bones,  attended  with  extravasation  of  blood,  are 
very  likely  to  result  in  extensive  and  dangerous  necrosis, 
inasmuch  as  the  blood  confined  within  an  unyielding 
structure  interferes  by  compression  with  the  nutrient 
blood-vessels,  or,  acting  as  a  foreign  body,  destroys  the 
vitality  of  the  bone  by  setting  up  inflammatory  action. 

The  following  case  of  simple  osteomyelitis  affords  a 
typical  and  instructive  illustration  of  one  of  the  .freijuent 
and  grave  results  of  bone  contusions  observed  during  the 
late  war.  A  soldier  aged  thirty  years  was  wounded  at 
Cold  Harbor,  June  6,  1864  ;  he  was  admitted  to  hospital 
for  a  gunshot  wound  of  the  left  thigh,  in  the  upper  third, 
inflicted  by  a  conoidal  ball  which  penetrated  the  front  of 
the  limb  at  the  inner  side  of  the  femoral  vessels,  and  pass- 
ing backward  and  outward  through  the  limb,  lodged 
beneath  the  skin.  It  was  extracted  by  an  incision  behind, 
and  the  wound  was  regarded  as  one  of  the  soft  parts 
only.  His  general  condition  was  fair,  or  rather  below  par, 
at  the  time  ;  for  several  days  the  wound  did  well  ;  about 
July  1st,  it  was  observed  that  the  patient  was  tailing  in 
strength  and  emaciating;  stimulants,  tonics,  and  a  sup- 
porting treatment  were  ordered,  but  he  sank  into  a 
typhoid  condition,  with  warm  skin  but  without  sweat- 
ing; the  pulse  was  frequent  and  feeble,  the  tongue  red 
and  dry,  and  there  was  almost  entire  loss  of  appetite.  He 
became  somnolent  and  was  roused  only  with  difficulty. 
The  discharge  from  the  wound  was  at  no  time  large, 
but  the  leg  remained  swelled  and  inflamed.  He  died 
July  18th  ;  at  the  autopsy  it  was  found  that  the  bullet 
had  struck  the  shaft  of  the  femur  on  its  postero-inner 
side,  two  or  three  inches  below  the  trochanter,  grazing 
and  bruising  it.  The  aperture  of  exit  had  healed  ;  there- 
was  an  abscess  about  the  place  of  injury  of  the  bone  as 
large  as  an  orange,  and  pus  had  burrowed  among  the 
muscles  of  the  thigh  ;  there  was  a  large  deposit  of  new 
bone  about  the  contused  portion  of  the  femur.  On  mak- 
ing a  longitudinal  section  of  the  bone,  new  osseous  tissue 
was  found  deposited  in  the  medullary  canal  ;  the  marrow 
presented  the  "  red  inflammatory  "  appearance  described 
by  Virchow  ;  there  was  no  thrombosis  nor  any  lesion  of 
the  arteries  and  veins.  The  body  was  much  emaciated. 
No  lesions  of  the  intestines  or  internal  organs  were 
found. 

Many  other  cases  were  not  as  simple  in  their  course, 
but  were  complicated  with  erysipelas,  phlebitis,  and  py- 
aemia. 

Not  a  few  cases  were  reported  in  wdiich  no  permanent 
injury  was  sustained. 

One  soldier  was  struck  by  a  conoidal  bullet  which  en- 
tered the  region  of  the  groin  and  flattened  itself  upon  the 
pubic  bone.  He  lay  upon  the  field  all  night  in  an  un- 
conscious condition,  but  after  having  been  placed  in  hos- 
pital he  did  well,  and  was  detailed  to  duty  as  a  clerk. 


Fig.  4682,— Head 

and  One  and 
a-half  inch  of 
Left  Humerus, 
Showing  Par- 
tial Fracture. 


Another  soldier  was  struck  by  a  large  leaden  bullet  on 
the  spine  of  the  right  tibia,  between  the  middle  and  lower 
third;  the  ball  was  split  to  within  a  few  lines  of  its  base, 
overlapping  the  bone.  A  portion  of  the  bone  subse- 
quently came  away,  leaving  a  depression, 
but  no  serious  consequences  followed. 

Instances  are  also  adduced  in  which  mis- 
siles were  split  upon  the  bones  of  the  fore- 
arm, and  on  the  zygoma,  but  in  each  case 
little  permanent  injury  seems  to  have  re- 
sulted. In  many  cases  balls  were  found 
wedged  between  bones  without  doing  seri- 
ous harm. 

Simple  fractures  following  shot  injuries 
are  infrequent,  and  generally  result  from 
the  impact  of  projectiles  of  the  larger  class, 
as  solid  shot,  grape-shot,  or  shell  fragments, 
the  momentum  of  which  is  nearly  ex- 
pended. 

An  examination  of  many  cases  of  shot 
injuries  of  the  bones  of  the  extremities  has  confirmed  the 
opinion  that  shot  fractures  of  long  bones,  without  injury 
of'  soft  parts,  are  more  infrequent  than  visceral  ruptures 
without  external  wounds. 

Hamilton,  in  his  "  Military  Surgery,"  observes  :  "When 
the  bones  of  a  limb  are  broken  by  a  solid  shot  and  the 
integuments  are  not  torn,  the  fracture  is  seldom  simple, 
but  almost  always  the  comminution  is  excessive."  The 
cases  of  simple  fractures  reported  during  the  war  bear 
out  this  opinion. 

Partial  Fractures. — Instances  of  partial  fractures  of 
bone  in  which  a  portion  of  the  substance  has  been  cut 

out  without  a  complete 

solution  of  continuity, 

are     occasionally     met 

with.     This    lesion    is 

more  commonly  seen  in 

spongy  bones,  or  in  the 

parts  of  long  bones  well 

supplied  with  cancel- 
lated structures.  Figs. 
4632,  4633,  and  4034. 
from  the  "  Medical  and 
Surgical  History  of  the 
War  of  the  Rebellion," 
represent  fractures  of 
this  kind,  and  are  gen- 
erally serious  from  the 
excessive  suppuration 
Fin.  4688.  — Lower  and  consequent  ex- 
Third  of  Right  Fe-  haustion.     Amputation 

mur.  showing  l'ar-    ,  _    ,  ....••    ,,      i,,,  .     „„„, 

tial  Fracture  or    (-,X(ls"  "     haS     "  m" 

inonly  to  be  resort  eel  to 
for  the  purpose  of  saving  life.  Small  missiles,  as  bullets 
and  small  shell  fragments,  often  penetrate  a  bone  and  re- 
main fixed  with  little  splintering  and  Assuring.     Instances 


Fie  4684. — Upper 
Portion  of  Left 
Tibia,  showing 
Partial  Fracture. 
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point  of  impact.  Another  illustration  of  this  rare  fract- 
ure is  given  in  Fig.  4649.  Showing  the  lower  half  of  tin- 
right  humerus,  apparently  amputated  because  of  a  nearly 
transverse  fracture  through  both  con- 
dyles. In  these  cases  the  missile  is 
generally  found  inclose  apposition  to 
the  fracture. 

A  form  of  injury  has  been  noted 
in  which  the  bones  are 
fractured  and  commi- 
nuted, though  less 
than  usual,  at  the  point 
where  the  ball  im- 
pinged, while  at  a 
short  distance  above 
or  below  this  point  an 
oblique  or  transverse 

fracture  is  produced. 
When  the  point  of  im- 
pact is  above  the  mid- 
dle of  the  bone,  the 
fracture  is  below  ; 
when  below  the  mid- 
dle, the  fracture  is 
above;  Fig.  4650 
shows  a  nearly  trans- 
verse fracture  in  the  middle  of  the  left 
tibia,  communicating  with  the  point  of 
impact  by  a  longitudinal  fissure.  Fig. 
4G51  exhibits  the  lower  portion  of  the  left  femur  ampu- 
tated in  the  middle  third,  for  a  perforation  with  oblique 
fracture  above  the  seat  of  injury. 

Fig.  4652  represents  an  extensive  lon- 
gitudinal fracture,  implicating  the  joint, 
and  complicated  with  an  oblique  fracture 
of  the  lower  third. 

Fractures  of  this  nature  are  usually 
found  in  the  long  bones  ,,(  the  extremi- 
ties, and  are  probably  the  result  of  the 
direct  impact  of  a  missile  at  high  veloc- 
ity, upon  bones  somewhat  firmly  fixed  by 
the  weight  of  the 
body. 

Commonly  a  bone 
is  broken  into  many 
fragments,  some  of 
which  are  entirely 
detached  and  driven 
into   the    surround- 


Fifi.  4648.— Transverse 
Fracture  of  Upper 
Third  of  Femur  by 
Conoidal  Ball.' 


Fio.  4649.— Trans- 
verse Fracture 
in  Lower  Third 
of  Humerus.' 


Fig.  ^650. —Tibia, 
i;  e  pros  c  i]  t  ing 
Transverse  Fract- 
ure. ' 


Fig.  4651 .  —  Lower 
Half  of  F  e  m  II  r, 
Showing  Train- 
verse  Fracture.1 


ing  tissues,  while 
others  remain  con- 
nected with  one  or 

another  of  the  fragments   by  shreds  of 
periosteum. 

Over  and  above  this  shattering  and 
comminution,  effects  common  to  all 
forms  and  varieties  of  missiles,  the  ex- 
tensive splintering  and  destruction  so 
often  found  is  unquestionably  due  to 
the  wedge-like  form  and  great  force  of 
the  conoidal  bullet. 

When  the  shaft  of  a  long  bone  is  fract- 
ured about  equidistant  from  the  epiphy- 
ses, the  fissures  extend  upward  and  downward  in  about 
equal  proportion  ;  but  as  tin;  point  of  fracture  approaches 
the  ends,  the  tendency  is  to  split  in  the  direction  of  the 


Fio.  4663.— Lower 
Half  of  Femur 
with  Transverse 
Fracture.1 


Fir..  4654.— Femur, 
Showing  Extensive 
Comminution.1 


longer  fragment.  This  is  particularly  noticeable  in  fract- 
ure of  the  humerus  near  the  head,  when  the  general  ten- 
dency of  assuring  is  downward. 

Fig.  4653  represents  the  excised  portion  of  a  lefl  hu- 
merus, including  the  head  and  four 
inches  of  tlie  shall.  The  fracture  is  a! 
the  surgical  neck  and  extends  with  com- 
minution obliquely  down  the  shaft. 
Fig.  4654  shows  the  upper  half  of  a 
righl  femur;  t  he  missile  struck  the  an- 
terior face  of  the  bone  a  little  below  the 
trochanter  minor,  and  shattered  and 
fissured  the  lemur  downward.  In  Fig. 
4655  the  comminution 
is  represented  as  ex- 
tending upward  and 
downward  in  about 
e  i|  u  a  1  proportion. 
The  weapon  causing 
this  wound  was  dis- 
c-barged at  very  close 
range  ;  a  soldier,  be- 
coming enraged  from 
some  cause,  threw  his 
musket  from  him, 
causing  its  discharge  ; 
the  missile,  a  Minic 
Fm.  4658.— Humer-  ball; entered  the  right 
"".Showing Down-  tnigh  greatly  lacerat- 
ward   tendency  of   .        ..    °     ..   ■  , 

Fissure.1  ing  the  soft  parts  and 

comminuting  the  bone 

as  shown  by  the  figure.  The  specimen 
is  a  fair  illustration  of  the  effects  of  a 
conoidal  ball  at  short  range. 

From  a  careful  examination  of  a 
large  number  of  specimens  of  long 
bones  in  the  collection  of  the  Army 
Medical  Museum,  it  would  seem  that 
the  statement  made  by  Esmarch  is  correct,  that  "  in  com- 
minution of  a  long  bone  the  fissures  almost,  never  extend 
into  the  epiphyses  ;  in  the  same  manner,  injuries  of  the 
epiphyses,  only  in  some  rare  eases, 
extend  into  the  shaft,  unless  the  bul- 
let strikes  the  adjoining  border  of 
both  parts,  in  which  case  both  head 
and  shaft  are  more  or  less  commi- 
nuted." 

This  is  probably  due,  as  Esmarch 
says,  '"  to  the  soldier  being  generally 
young,  and  the  parts  not  consolidat- 
ed." The  Army  Medical  Museum 
possesses  several  specimens  showing 
this  kind  of  injury,  some  of  which 
have  been  illus- 
trated abo  v  c 
(see  Figs.  4650 
and  4654). 

The  few  ex- 
ceptions to  this 
rule  seem  to 
be  in  cases  in 
which  consoli- 
dation is  com- 
plete, or  in 
which  the  di- 
rection of  the 
in  i  ss  i  1  e  was 
such  as  neces- 
sarily to  cause 
tills  effect,  as 
in  Fig.  4656, 
where  fissures 
extend  through 
the  head  and  into  the  shaft. 

It  has  been  shown  that   cases  of  Bio.    4656  ■-  Humerus, 
..  ,  , ■         •  ,■      Showing  Fracture  at  the 

penetration     and     perforation     of      Epiph 

bones  may  occur  without  Complete 

fracture  ;' but  this  is  contrary  to  the  more  general  rule, 
and  even  in  spongy  bones,  where  we  would  naturally  look 


F  I  a  .  4655. — Fein  u  r, 
Showing  Extensive 
Shattering  by  Co- 
noida!  Ball.1 
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that  any  large  nerve  could  have  been  touched  :  The  pa- 
tient, a  soldier,  was  accidentally  shot,  while  sitting  upon 
a  fence  rail,  by  a  pistol-ball;  it  entered  at  the  median 
line,  exactly  over  the  interspace  between  the  spinous 
processes  of  the  sixth  and  seventh  cervical  vertebra-,  and 
was  cut  out  on  the  left  side  of  the  neck  one  inch  below 
the  angle  of  the  jaw.  No  bone  escaped  at  the  lime,  and 
the  surgeon  who  examined  him  felt  assured  that  there 
was  no  fracture.  The  patient  thinks  he  was  looking  to 
the  left  when  shot  ;  if  he  be  correct  as  to  his  position, 
the  ball  could  have  come  near  to  no  part  of  importance 
except  the  spine,  and  in  any  case,  it  would  be  difficult  to 
assert  that  it  could  have  wounded  the  cervical,  and  still 
less  the  brachial,  plexus,  lie  fell  senseless,  and  was  con- 
veyed to  a  hospital  tent,  but  recovered  his  senses  within 
two  hours.  He  then  found  that  he  had  neither  motion 
nor  feeling  in  any  of  his  limbs — the  trunk  was  equally 
powerless,  and  he  was  unable  to  feel  the  lied  upon  which 
he  rested.  Gradually,  sensation  first,  and  then  the  power 
of  voluntary  motion,  returned  to  the  whole  right  side. 
"Within  a  month  the  left  side  improved,  with  the  excep- 
tion of  the  left  arm.  Five  months  after  the  injury  his 
condition  is  reported  as  follows  :  General  loss  of  flesh, 
left  arm  markedly  atrophied  ;  no  notable  difference  in 
legs;  the  left  shoulder  much  atrophied,  especially  the 
deltoid  ;  the  left  hand  is  congested  and  swollen,  with 
burning  pains  in  the  palm  ;  the  left  leg  is  weaker  than 
the  right,  and  his  gait  is  awkward  from  his  swinging  his 
right  leg  outward  and  forward. 

Cases  of  reflex  paralysis  are  met  with  as  a  result  of 
shot  wounds  of  nerves,  and  among  those  recorded  may 
be  mentioned  those  in  which  paralysis  of  some  remote- 
part  or  organ  has  been  occasioned  by  the  injury  done  to 
some  large  nerve,  or  to  some  portion  of  the  body, which 
is  richly  supplied  with  nerve  branches  of  even  secondary 
size  and  importance. 

These  injuries  are  rare  ;  of  sixty  or  more  studied  by 
Mitchell,  Morehouse,  and  Keen,  only  seven  cases  of  re- 
flex paralysis  of  remote  parts  or  organs  were  met  with 
in  which  the  influence  was  severe  or  prolouged.  In  the 
majority  of  the  cases  reflex  effects  are  slight  and  tran- 
sient, and  could  perhaps  be  better  observed  on  the  battle- 
field, was  not  the  attention  of  surgeons  taxed  to  the  ut- 
most by  the  more  palpable  wounds  thrust  upon  them. 

Among  the  reflex  effects  alluded  to  may  be  classed 
the  cases  of  syncope,  arrest  or  disturbance  of  the  heart's 
action,  the  great  pallor,  weakness,  and  depression  attend- 
ant upon  shock  after  injury  ;  and  among  the  more  severe 
and  prolonged  effects,  paralysis  of  sensation  and  motion, 
and  of  special  senses. 

But  few  cases  of  injuries  of  nerves  of  special  sense 
caused  by  missiles  are  recorded  as  having  occurred  dur- 
ing the  late  war.  Among  these  are  noted  two  cases  in- 
volving the  whole  or  branches  of  the  sympathetic  nerve  ; 
two  cases  of  shot  wounds  of  the  portio  dura  of  the  sev- 
enth pair,  and  one  of  injury  of  the  facial  nerve  resulting 
in  facial  paralysis  and  great  distortion  ;  this  latter  patient 
also  suffered  loss  of  sight  in  the  left  eye,  and  of  hearing 
in  the  left  ear. 

Nerve-trunks  may  be  completely  severed  by  a  missile, 
or  they  maybe  partially  divided  and  lacerated  ;  they  may 
be  contused  by  the  near  passage  of  a  missile  which  has 
insufficient  power  to  divide  or  lacerate,  or  which  has  ex- 
pended its  force  on  neighboring  tissues.  As  in  the  case 
of  arteries,  their  position  and  surroundings  tend  to  pro- 
tect them,  and  it  is  probable  that  their  mobility  and  form 
may  enable  them  to  slip  aside  and  escape  damage  from  a 
passing  missile. 

Mitchell,  Morehouse,  and  Keen  add  to  the  above  more 
common  forms  of  shot  injury,  those  from  cicatricial 
pressure,  and  those  from  the  extension  of  diseased  pro- 
cesses from  wounded  nerves  to  those  which  are  healthy. 
The  same  authors  consider  injuries  from  concussion  of  a 
nerve  to  be  those  "  most  apt  to  be  permanent  and 
serious."  The  persistence  and  severity  of  the  symptoms — 
such  as  shock,  pain,  and  partial  or  complete  loss  of  mo- 
tion and  sensation — and  the  extent  of  loss  of  function, 
seem  to  indicate,  in  some  degree,  the  remote  effects  gen- 
erally to  be  expected. 
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Instances  of  immediate  death  from  injuries  of  nerve- 
trunks  are  probably  rare,  though  it  is  not  difficult  to 
conceive  of  such  disturbance  of  central  ganglia  as  may 
induce  a  fatal  result,  and  actual  cases  of  this  kind  are  not 
wanting  in  the  records. 

The  important  labors  of  Mitchell.  Morehouse,  and 
Keen  in  the  vast  tield  presented  by  the  organization  of  :t 
hospital  for  diseases  and  injuries  of  nerves,  cannot  be 
better  appreciated  than  in  their  clinical  observations  upon 
the  remote  effects  of  nerve  injuries. 

"  Mosi  of  the  eases  presented  phenomena  which  tire 
rarely  seen,  and  which  were  naturally  foreign  to  the  ob- 
servation even  of  those  surgeons  whose  experience  was 
the  most  extensive  and  complete.  Nowhere  were  these 
cases  described  at  length  in  text-books,  and  their  treat- 
ment was  passed  over  in  silence.  In  the  ureal  mono- 
graphs on  military  surgery  this  detect  is  still  so  complete 
that  wounds  of  nerves  are  there  related  rather  as  curiosi- 
ties and  as  matters  for  despair,  than  with  any  view  to 
their  full  clinical  study  and  systematic  treatment.'' 

In  cases  of  nerve  injury,  immediate  symptoms,  when 
not  severe,  may  pass  away,  leaving  the  patient  uninjured, 
but  by  far  the  more  common  result  is  that,  while  there 
may  be  a  temporary  improvement,  there  is  a  permanency 
of  certain  symptoms,  especially  those  of  paralysis  of 
movement  and  sensation.  As  time  progresses,  others  are 
added  which  give  the  case  a  hopeless  aspect,  viz..  altered 
nutrition,  changes  in  calorification,  persistent  pain,  and 
other  sensory  phenomena. 

Atrophy  of  muscles  certainly  follows  complete  division 
of  nerves,  when  there  is  no  subsequent  repair.  The 
muscles  waste,  the  areolar  tissue  shrinks,  vessels  fade 
from  view,  and  the  pulse  becomes  feeble  and  small. 
These  processes  go  on  with  certainty  until  nothing  is  left 
but  bone  and  degenerated  areolar  tissue,  covered  with 
skin  altered  in  its  appearance  and  functions. 

Among  the  forms  of  altered  nutrition,  that  of  the  skin, 
noticed  by  Paget,  is  not  infrequently  seen  ;  reference  is 
made  to  the  "glossy  fingers  ;"  in  well-marked  cases  the 
fingers  which  are  affected — and  it  may  be  confined  to  one 
or  two  of  them — are  usually  tapering,  smooth,  hairless, 
devoid  of  wrinkles,  glossy  pink  or  ruddy,  or  blotched  as 
if  with  permanent  chilblains  ;  they  are  commonly  very 
painful,  especially  on  motion,  the  pain  extending  up  the 
arm.  In  most  of  the  cases  this  condition  of  the  fingers 
is  attended  with  very  distinct  neuralgia,  both  in  them 
and  in  the  arm.  Out  of  fifty  partial  nerve  lesions  under 
treatment  in  the  hospital  for  nervous  diseases  and 
injuries,  this  condition  existed  in  nineteen,  and  the 
description  of  the  symptoms  agrees  well  with  that  of 
Paget. 

Eczematous  eruptions  are  a  frequent  accompaniment 
of  this  condition  of  the  skin. 

In  many  cases  of  altered  nutrition,  the  hair  disappears 
from  the  affected  region,  and  a  remarkable  alteration  in 
the  nails  is  noticed,  consisting  in  longitudinal  curving, 
and  an  extreme  arching,  with,  generally,  a  thickening  of 
the  cutis  beneath  its  extremity  ;  distressing  ulceration  is 
apt  to  occur  at  the  angles  of  the  nails  of  the  toes,  when 
thev  are  affected,  which  is  inveterate,  despite  every  care 
and  attention. 

Acute,  painful  swelling  of  joints  is  often  a  sequence 
of  nerve  injuries  ;  it  is  distinct  from  swelling  due  to  in- 
flammatory action  about  the  wound,  but  is  more  per- 
manent and  persistent  ;  when  the  acute  stage  passes,  the 
tissues  about  the  articulations  become  hardened,  and 
partial  anchylosis  results;  so  that,  in  many  cases,  the  only 
final  cause  of  loss  of  motion  is  due  to  this  state  of  tin- 
joints.  Of  all  agencies  which  impede  movement,  it  is  the 
most  difficult  to  relieve. 

After  complete  division  of  nerves  the  secretions  of  the 
skin  are  generally  absent,  while  incomplete  division  re- 
sults in  a  variable  condition  of  this  function  ;  in  some 
cases  there  is  excessive  sweating,  limited  to  the-  area  of 
the  surface  affected.  Caa«s  of  perverted  secretion,  acid 
sweating,  and  perspiration  of  a  disgusting  odor  have 
been  noted  after  incomplete  division  of  nerves. 

Lesions  of  sensation  are  always  present  in  some  de- 
gree.     Ilypera-sthesia    and    anesthesia   are    very   com- 
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Wounds. 

Wouiidn. 


there  being  a  roundish  opening  in  the  anterior,  and  a 
somewhat  longitudinal  one  in  the  posterior  wall,  the 
two  lateral  portions  being  entire  ;  the  par  vagum  and 
jugular  vein  were  uninjured.  The  mi>sile  was  a  conical 
pistol-ball,  and  quite  a  size  larger  than  the  diameter  of 
the  artery. 

The  passage  of  a  missile  through  any  part  of  the  body 
will  necessarily  divide  and  lacerate  many  small  blood- 
vessels, but  serious  haemorrhages  seldom  follow,  as  per- 
manent retraction  of  the  wounded  vessels  takes  place  at 
once. 

When  an  artery  of  Some  size  is  completely  divided  by 
the  impact  of  a  large  or  small  projectile  at  high  velocity 
there  may  be  a  gush  of  blood  ;  but  the  immediate  retrac- 
tion of  the  inner  and  middle  coats,  and  the  format  inn  of 
a  coagulum,  will  generally  prevent  further  haemorrhage, 
and  secure  the  patient  for  the  time,  at  least. 

In  84  of  118  cases  of  complete  division  of  the  large  ar- 
teries no  primary  bleeding  was  observed,  while  in  :!4 
cases,  or  28.8  percent.,  the  injury  was  followed  by  pri- 
mary haemorrhage. 

Summary  of  One  Hundred  and  Eighteen  Cases  of  Complete 
Division  >>/  the  Larger  Blood-vessels.  Ii«Ue<<iin<)  the  Xnm- 
berof  Cases  in  which  Primary  Bleeding  Occurred. 


Arteries. 


Complete  division  of  common  carotid 
Complete  division  of  internal  carotid. 

Complete  division  of  axillary 

<  lomplete  diviflion  of  brachial 

Complete  division  of  radial 

Complete  division  of  ulnar 

Complete  division  of  femoral 

i  lomplete  division  of  popliteal 

Complete  division  of  tibial 

Complete  division  of  peroneal 


Aggregates 118    38,80      li   I  2:!      27      5' 
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The  proportion  of  primary  bleedings  to  the  number  of 
Cases  in  which  the  vessels  were  completely  divided  is 
rather  larger  than  that  observed  by  Dr.  Lidell,  who 
found  that  in  twenty  cases  the  bleeding  ceased  spontane- 
ously in  all  but  three. 

In  some  cases,  in  which  the  division  of  the  blood-vessel 
is  followed  by  primary  haemorrhage,  it  is  possible  that 
some  foreign  body  may  be  thrust  into  the  open  lumen  of 
the  artery  which  will  prevent  retraction,  while  insuffi- 
cient to  act  as  a  plug  ;  or  that  there  may  have  been  pa- 
ralysis of  the  nerves  of  the  arterial  coats,  preventing 
their  retraction. 

Cases  of  partial  division  of  vessels  more  frequently 
come  under  the  observation  of  the  surgeon.  In  these 
Cases  ii  is  usually  found  that  only  a  portion  of  the  cali- 
bre of  the  vessel  is  carried  away,  or  that  perforation  has 
taken  place. 

Under  such  circumstances  the  retraction  of  the  vessel 
is  rendered  impossible,  and  haemorrhage  ensues  propor- 
tionally to  the  size  of  the  artery  and  of  the  wound.  A 
case  of  shot  perforation  of  the  carotid  has  been  cited 
above;  and  a  perforation  of  the  right  primitive  iliac  is 
shown  in  Fig.  4657.  The  injured  man  died  in  twelve 
minutes.  If  a  wounded  artery  is  large  the  haemorrhage 
will  be  profuse  and  attended  with  speedily  fatal  results, 
unless  help  is  at  once  at  hand,  as  in  the  case  of  an  officer 
who  was  wounded  by  a  partially  spent  rifle-bullet  in  the 
front  of  the  left  thigh.  Prof  use  haemorrhage  ensued,  fol- 
lowed by  syncope.  Several  surgeons  were  close  at  hand 
and  promptly  arrested  the  bleeding  with  a  tourniquet  ; 
later  the  wound  was  enlarged  and  the  femoral  artery 
ligated  above  and  below  the  injured  point.  The  wound 
was  situated  about  four  inches  below  Poupart's  ligament, 
and  about  an  inch  below  the  profunda.  On  the 
eighteenth  day  there  was  a  second  haemorrhage  of  about 
eight  ounces  ;  it  ceased  with  compression  and  quiet,  and 


there  was  no  return.  Had  not  ibis  officer  received  in- 
stant help,  8  fatal  issue  could  hardly  have  been  averted, 
In  the  case  of  a  soldier  whose  femoral  artery  had  been 
perforated  there  was  copious,  instant  hsemorrhagi  . 
which  was  arrested  by  the  prompt  application  of  a  tour 
niquet.     Bleeding  recurred  on   the  sixth  day,  and  was 

again  arrested  by  pressure  ;  the  wound  became  unhealthy, 
and  the  patient  died  on  the  tenth  day  after  the  injury. 
Prompt  operative  interference  would  have  afforded  a 
chance  of  life. 

Sometimes  haemorrhage  will  continue,  though  it  may 
lie  retarded  by  the  formation  of  a  coagulum  in  the  track 
of  the  wound  ;  but  the  tendency  is  to  form  a  diffuse  trau- 
matic aneurism,  which,  untreated,  will  exhaust  the  pa- 
tient by  frequently  recurring  haemorrhages. 

In  the  greater  number  of  cases  injur}'  to  blood-vessels 
was  caused  by  contusion. 

Missiles  with  low  velocities,  or  those  whose  force  is 
partially  expended  previous  to  contact  with  the  artery, 
seldom  divide  or  penetrate  the  vessel,  bul  contuse  the 
arterial  coats,  destroying  or  impairing  their  vitality,  and 
establishing  inflammatory  ac- 
tion which  results  in  the  re- 
moval of  a  slough  at  definite 
periods,  accompanied  by  pro- 
fuse secondary  haemorrhage. 
In  some  cases  the  resulting 
inflammation,  or  the  injury 
to  the  vasa  vasorum,  effects  a 
partial  or  complete  occlusion 
of  the  arterial  tube  ;  if  the 
collateral  circulation  becomes 
well  established,  recovery  may 
take  place  ;  but  fatal  gangrene 
of  the  extremity,  deprived  of 
its  blood-supply,  very  com- 
monly supervenes. 

This  condition  is  well  illus- 
trated by  the  case  of  a  soldier 
who  was  wounded  in  the  su- 
perior portion  of  the  left 
thigh,  and  posterior  part  of 
the  neck  of  the  left  femur. 
After  considerable  exposure 
upon  the  battle-field,  the  left 
leg  and  foot  of  the  patient 
were  found  to  be  cold  and  in- 
sensible ;  shortly  after,  a  line 
of  demarcation  appeared  en- 
circling the  ankle  at  the  mal- 
leoli ;  amputation  at  the  union 
of  the  middle  and  lower  third 
of  the  leg  was  performed,  but 
the  man  died  on  the  forty- 
eighth  day  after  the    injury. 

course  of  the  ball  to  have  been  posterior  to  the  femoral 
artery,  impinging  upon  its  sheath,  for  the  wall  of  the  ar- 
tery was  thickened  at  this  point  and  was  of  a  brownish 
color,  and  the  calibre  of  the  vessel  was  diminished  one 
half;  a  fine  coagulum  tilled  the  sheath  for  a  distance  of 
one  inch  below  the  track  of  the  ball.  The  gangrene  in 
this  case  was  clearly  due  to  the  diminution  of  the  calibre 
of  the  artery,  assisted  probably  by  the  exposure  to  cold 
and  wet  which  the  soldier  had  suffered. 

Not  infrequently,  spicula  of  bone,  driven  before  i 
missile,  puncture  vessels,  and  although  they  may  not  be 
productive  of  immediate  trouble,  set  up  inflammatory 
action,  followed  by  ulceration  and  sloughing  with  sec- 
ondary haemorrhage. 

A  soldier  received  a  compound  fracture  of  the  lower 
third  of  the  femur,  by  a  conoidal  ball,  necessitating  a 
secondary  amputation  at  the  middle  third  of  the  thigh. 
The  femur  was  found  to  be  much  shattered,  and  the  pop- 
liteal artery  ruptured  by  a  spiculum  of  bone. 

"Wounds  closely  resembling  incised  wounds  are  caused 
by  sharp-edged  shell  fragments  flying  with  great  velocity  ; 
but  a  certain  amount  of  contusion  and  laceration,  always 
present,  separates  them  from  the  class  of  purely  incised 
wounds. 
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Wounds. 
Wound*. 


the  surface  of  the  body  is  cool  and   bathed   in   profuse 

perspiration  ;  the  features  often  indicate  anxiety  and  dis- 
tress, the  respiration  is  labored  and  sighing  ;  the  circula- 
tion is  feeble ;  there  may  lie  loss  of  consciousness  to  a 
greater  or   less   degree;    the  mind  is  often  agitated  as 

with  fear,  or  there  may  be  an  entire  loss  of  self-control  . 
finally,  shock  may  result  in  death  without  reaction. 

The  degree  of  shock  seems  to  bear  some  relation  to 
temperament,  to  physical  condition,  and  to  the  region  of 
body  affected.  Equal  degrees  of  in  jury  affect  individuals 
differently;  while  some  are  apparently  overwhelmed, 
Others  maintain  their,  self-control  and  composure;  in 
some  shock  seems  to  heighten  the  excitement  under 
which  the  individual  is  laboring  dining  a  battle;  in 
others  the  effect  is  to  produce  timidity  and  panic.  As 
a  rule,  the  more  severe  the  injury  the  greater  will  be 
the  degree  of  shock. 

Injuries  caused  by  the  larger  projectiles,  as  the  loss  of 
a  limb  near  the  trunk,  are  generally  followed  by  depres- 
sing shock,  and  this  independently  of  any  loss  of  blood. 

Shock  is  more  profound  and  persistent  in  grave  wounds 
of  the  abdomen  than  in  wounds  of  any  other  part  of  the 
body.  Profound  and  fatal  shock  has  been  the  occasional 
consequence  of  shot  contusion  of  the  abdominal  parietes. 

Wounds  producing  great  splintering  and  comminution 
of  long  bones  are  generally  followed  by  a  severe  degree 
of  shock. 

The  duration  of  shock  is  very  variable,  sometimes 
lasting  but  a  few  minutes,  at  other  times  showing  great 
persistence  ami  continuing  for  hours  or  days  ;  here,  too, 
individual  temperament  and  idiosyncrasy  seem  to  exert 
a  great  influence.  When  shock  is  very  persistent  the 
prognosis  must  be  very  guarded,  as  its  persistence  may 
depend  upon  some  severe  or  fatal  injury  not  recognizable 
at  the  time  ;  as  was  probably  the  case  in  the  instance  of  a 
soldier  who  was  struck  by  a  Minie  ball  under  the  left 
shoulder  ;  the  blow  caused  him  to  fall  across  a  railroad 
track,  upon  his  left  hip.  He  complained  of  this  more 
than  of  the  wound  ;  suffered  intensely  from  pains  in  hip, 
back,  and  leg;  his  urine  had  to  be  drawn  by  catheter  ; 
all  the  nervous  symptoms  increased  in  intensity,  and  he 
never  recovered  from  the  shock  of  the  fall,  and  died 
eleven  days  after  the  reception  of  the  injury.  Of  twenty- 
seven  fatal  cases  of  shock  recorded,  fourteen  were  found 
to  be  shot  wounds  of  the  abdomen,  and  eight  of  the 
femur.  Longmore  ("  Gunshot  Injuries,"  etc.)  found  that 
out  of  twenty  two  deaths  from  shock,  only  eight  were 
caused  by  bullets,  and  in  all  of  these  the  cavity  of  the 
abdomen  had  been  penetrated  by  the  missile.  In  the  re- 
mainder the  injuries  were  from  gunshot,  shell,  or  grape. 

Pain. — Pain,  as  a  primary  symptom  of  shot  injury,  is 
rarely  absent.  In  degree  it  may  be  slight  or  severe,  ac- 
cording to  the  locality  of  the  wound,  its  nature,  and  the 
mental  condition  of  the  individual.  In  simple  flesh 
wounds  it  is  commonly  described  as  stinging  or  cutting, 
as  from  a  blow  by  a  cane  ;  it  is  sometimes  likened  to  the 
passage  of  a  hot  wire  thrust  through  the  part  ;  by  others 
it  is  described  as  dull,  like  a  blow  from  a  heavy  body. 

When  nerves  are  injured  or  contused  the  pain  is  gener- 
ally severe,  and  is  commonly  referred  to  parts  supplied  by 
the  nerve. 

In  severe  wounds,  generally,  the  pain  which  accom- 
panies them  is  lost  in  the  anaesthesia  of  the  shock  which 
soon  follows. 

Pain  following  shot  contusions  of  bone  is  often  severe 
and  widespread,  especially  if  the  injury  is  insufficient  to 
cause  unconsciousness, 

Under  the  stimulus  of  great  excitement,  as  that  pre- 
vailing during  an  active  engagement,  men  may  receive 
wounds  without  being  aware  of  the  fact,  until  their  atten- 
tion is  drawn  to  the  blood  flowing  from  the  wound,  or 
until  they  are  affected  by  f aiutness f rom  the  loss  of  blood. 

The  white  races,  as  a  rule,  seem  to  be  more  susceptible 
to  pain,  and  to  suffer  more  acutely. 

The  negro  soldiers  engaged  in  the  late  civil  war  bore 
their  sufferings  with  great  fortitude  and  patience  ;  but  it 
is  questionable  if  the  actual  degree  of  suffering  was  as 
great  as  that  of  the-  white  soldiers. 

The  nervous  and  sanguine  temperaments  show  agr  alter 


capacity    for    suffering  than    the  lymphatic  or  lethargic 
temperaments. 
Primary   Hamorrhage. — Primary  haemorrhage,  or  the 

loss  of  blood  immediately  upon  the  receipt  of  an  injury 
severing  or  wounding  a  blood-vessel,  has  been  alluded  to 

as  causing  speedily  fatal  results,  or  as  ceasing  spontane- 
ously by  the  retraction  of  the  coats  of  the  bleeding  ves- 
sels, or  as  being  so  retarded  upon  the  occurrence  ot  bj  n- 
cojie  as  to  allow  assistance  to  reach  the  wounded  man, 
rendering  him  secure  for  the  time,  at  least.  As  a  result, 
of  the  experience  of  the  late  war  it  may  he  stated  that 
primary  haemorrhage,  within  the  bounds  of  possible  suc- 
cor, was  infrequent  ;  yet.  without  doubt,  many  wounded 
men  perished  through  lack  of  self -possession,  want  of 
coolness,  or  of  sufficient  knowledge  to  save  themselves. 

It  is  probable  that  a  large  percentage  of  the  "  killed 
in  battle"  were  cases  where  primary  haemorrhage  fol- 
lowed the  division  of  important  vessels,  death  ensuing 
instantly,  or  before  help  could  lie  procured. 

Surgeon  John  A.  Lidell,  I'.  S.  \\.  observes  that  a  large 
proportion  of  the  persons  killed  in  battle  perish  directly 
from  loss  of  blood.  He  examined  the  bodies  of  48  dead 
soldiers,  lying  where  they  had  fallen  on  the  field  of  battle. 
Of  these,  23  were  wounded  in  tin;  cranium,  15  in  the 
thorax,  and  5  in  the  abdomen.  The  blanched  and  ex- 
sanguinated appearance  of  the  bodies  wounded  in  the  ab- 
domen, showed  (dearly  that  death  had  been  produced  by 
haemorrhage,  and  the  extreme  rapidity  with  which  death 
had  ensued  implied  that  some  large  blood- vessel  had  been 
severed.  Ill  the  cases  wounded  in  the  thorax  the  bodies 
aKo  presented  the  same  blanched  appearance.  There 
was  much  blood  in  the  clothing  and  on  the  ground  in 
most  of  the  cases  wounded  in  the  trunk,  showing  that  the 
fatal  haemorrhage  had  taken  place  externally.  There 
were,  however,  some  cases  wherein  death  had  been 
caused  by  internal  haemorrhage  ;  there  was  but  little 
blood  in  their  clothing  or  on  the  ground,  but  they  pre- 
sented the  pallid,  wax-like  appearance  common  to  death 
by  bleeding.  All  the  wounds  appeared  to  have  been  in- 
flicted by  cylindro-conoidal  bullets. 

Primary  haemorrhage  from  wounded  veins  is  gen- 
erally regarded  as  of  less  imminent  importance  than  that, 
from  wounded  arteries  ;  but  primary  haemorrhage  from 
large;  trunk-veins  lying  in  cavities  and  beyond  the  reach 
of  ligation  appears  to  be  as  fatal  as  that  from  arteries. 
Primary  haemorrhage  from  the  jugular  and  femoral 
veins  would  appear  to  be;  less  amenable  to  treatment  than 
that  from  others  which  yield  to  pressure  or  cease  spon- 
taneously. 

Early  in  the  late  war  it  was  recommended  that  each 
soldier  should  have  in  his  possession  some  simple  form 
of  tourniquet,  and  in  many  regiments  the  recommenda- 
tion was  carried  out  ;  how  far  they  were  of  use  is  not 
known,  as  no  cases  were;  reported  of  life  having  been 
saved  by  them  ;  but  it  is  probable  that  they  were  little 
used,  and  it  is  very  doubtful  if,  in  the  excitement  and 
confusion  of  battle,  they  could  have  been  applied  with 
any  efficacy.  Later  in  the  war,  experience  taught  the 
older  and  more  seasoned  troops  to  do  all  that  could  Ik; 
done  in  cases  of  emergency. 

Of  the  many  complications  of  shot  wounds  perhaps  no 
one  plays  a  more  important  part  than  haemorrhage. 

Injuries  apparently  trivial  prove  fatal  in  the  most  un- 
expected manner,  as  the  lesion  of  the  artery  causes  at 
first  little  or  no  disturbance;  or  haemorrhages  occur  in 
I'.'hrs  in  which,  judging  from  the  course  of  the  ball,  no 
injury  to  a  blood-vessel  could  have  been  surmised.  Thus 
the    prognosis    of    a    shot  wound    becomes     exceedingly 

problematical,  and  the  surgeon,  not  infrequently,  is  sud- 
denly roused  from  a  feeling  of  security  and  brought  face 
to  face  with  an  unexpected  and  serious  complication, 
which,  under  the  peculiar  necessities  of  war,  is  of  diffi- 
cult treatment  ;  and  the  results  thus  far  have  been  by  no 
means  so  satisfactory  as  could  be  wished. 

Too  often  the  surgeon  is  induced  to  await  develop- 
ments rather  than  to  resort  to  prompt  action. 

Arteries. — The    number    of    arterial    haemorrhages 

found  on  the  records  of  general  and  field  hospitals,  as 
having  occurred  during  the  late  war,  is  3,245.     Of  these 
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Wound*. 
Wounds. 


The  number  of  cases  of  primary  lesions  of  blood  ves- 
sels is  quite  large,  comprising  485,  or  nearly  one-fourth 
of  the  number  under  discussion.  Of  these  110  were  im- 
mediately followed  by  hemorrhage. 

To  what  extent  the  injuries  to  arteries  influenced  the 
mortality-rate  among  the  wounded  will  be  seen  from  the 
fact  that,  nt  the  2,235  instances  in  which  bleedings  formed 
an  important  element,  1,380,  or  61.7  per  cent.,  proved 
fatal  ;  while  of  the  total  number  of  shot  wounds  (245,790, 
sec  table  supra)  only  13.6  per  cent,  ended  in  death.  Nor 
can  this  high  mortality  be  attributed  to  the  presence  i if 
other  complications,  as  pyaemia,  gangrene,  tetanus,  and 
erysipelas,  as  the  fatality  of  the  cases  in  which  these  dis- 
eases occurred  comprised  only  20.5  per  cent,  of  the  whole 
number  of  deaths ;  while  in  653  instances,  or  47.3  per 
cent.,  deatli  was  ascribed  directly  to  hemorrhages,  and  in 
22.2  per  cent,  to  exhaustion  following  severe  or  continu- 
ous loss  of  blood. 

It  will  be  found  most  convenient,  in  dealing  with  the 
cases  of  haemorrhage,  to  classify  them  simply  as  primary 
and  secondary.  While,  undoubtedly,  some  of  these 
bleedings  occurred  a  short  time  after  the  injury  and  be- 
fore the  period  of  suppuration  had  commenced,  it  is 
found  impossible  to  eliminate  these  cases  with  certainty 
and  accuracy  :  and  inasmuch  as  such  haemorrhages  par- 
take more  or  less  of  a  primary  or  secondary  character, 
the)'  have  been  assigned  to  one  or  the  other  of  these 
groups. 

The  following  table  indicates  the  days  on  which  hem- 
orrhage first  occurred  :  - 

Table  Indicating  the  Bays  on  which  the  First  Ilasrnorrhuye 
Occurred. 


Day  after  injury  on  which  the 
haimorrhage  occurred. 


1st  day.    ...... 

2d  day  

3d  day 

4th  day 

5th  day 

6th  day 

7th  day 

Sth  day 

9ch  day 

10th  dny 

11th  day 

12th  day 

13th  day 

14th  clay 

15th  day 

16th  day 

17th  day 

1Mb  day 

19th  day 

20th  day 

2lsl  day 

22d    day 

83d   day 

24th  day  

25th  day 

20th  day 

27th  day 

28th  day 

2yth  day 

30th  day 

31  to  40  days  . . 
41  to  50  days. .  . 
51  to  60  days.  .  . 
01  to  70  days..  . 
71  to 60  days... 
81  to  !W  days  . 
HI  to  Kin  day-  , 
Above  100  days 


Cases. 


Head,  chest, 
and  upper 
extremities. 


Abdomen, 
pelvis,  and 
lower  ex- 
tremities. 


153 
17 
17 
26 
24 
37 
02 
58 
OS 
71 
71 
68 
64 

■52 
51 
40 
41 
3!) 
33 
20 
35 
34 
28 
23 
14 
20 
13 
17 
13 
5 

102 
57 
40 
21 
10 


68 
5 
6 
17 
15 
22 
36 
34 
35 
37 
44 
43 
33 

3d 
86 

21 
20 
24 

1:1 

0 
23 
16 
17 
15 
I'. 

13 

ti 

12 

8 

3 

51 

25 

15 

6 

1 

3 


1.4S0 


7S0 


85 

12 
11 
0 
it 
15 
20 
24 
33 
34 
27 
25 
31 
22 
15 
19 
21 
15 
14 
11 
12 

18 

11 


7 

5 

5 

5 

2 

51 

32 

25 

15 

9 

5 

6 

18 


700 


The  number  of  bleedings  on  the  first  day  was  153,  of 
which  110  were  hemorrhages  immediately  following  the 
injury  (strictly  primary),  while  43  occurred  at  some 
period  within  the  first  twenty-four  hours  succeeding  tin- 
injury.  If  deemed  desirable  to  make  a  group  of  inter- 
mediary cases,  these  forty  three  cases,  witli  those  occur- 
ring on  the  second  and  third  days,  should  probably  be  so 
classified.  Those  of  the  first  day  undoubtedly  partook 
of  the  nature  of  primary  hemorrhage  and  were  results 


of  reaction  ;  as  to  those  of  the  second  and  third  days,  the 
data  are  insufficient  to  determine  their  proper  classifica- 
tion. By  the  fourth  day  sufficient  time  had  elapsed  to 
allow  such  changes  as  result  from  inflammatory  action, 
and  which  are  recognized  as  productive  of  secondary 
haemorrhage  ;  and  it  will  be  noticed  that  from  this  day 
the  bleedings  perceptibly  increase  until  the  tenth  and 
eleventh  days,  when  the  greatest  number  of  haemorrhages 
occurred.  From  this  point  their  frequency  gradually 
and  somewhat  regularly  diminishes,  until  the  thirtieth 
day  ;  after  this  time  they  lose  their  regularity  and  occur 
al  various  intervals,  subject  to  infectious  diseases  or  other 
peculiar  conditions  attending  each  case.  Examples  of 
long-deferred  haemorrhage  were  not  rare.  In  one  re- 
corded case  it  did  not  occur  until  the  two  hundred  anil 
sixty-fourth  day  ;  in  another  the  first  bleeding  occurred 
on  the  one  hundred  ami  twenty-second  day.  In  another 
instance — a  case  of  sloughing  after  gunshot  fracture  of 
the  humerus — it  did  not  occur  until  the  one  hundred  and 
twenty-ninth  day.  necessitating,  at  that  late  period,  am- 
putation of  the  arm. 

.Not  infrequently  the  hemorrhage  following  imme- 
diately upon  the  injury  ceases  spontaneously,  only  to 
return  at  a  later  period,  generally  in  the  evening  or  dur- 
ing the  night,  at  times  when  the  reactionary  process  is 
most  pronounced.  A  soldier  was  wounded  May  12,  1864  ; 
the  ball  entered  right  side  of  chest  in  front,  near  the  arm- 
pit, fracturing  in  its  course  the  right  shoulder-blade  at 
the  middle.  Secondary  hemorrhage  occurred  .May  27th, 
to  the  extent  of  eight  ounces,  from  the  axillary  artery. 
The  fractured  lower  angle  of  the  scapula  was  removed  ; 
the  subscapular  artery  was  found  intact  ;  an  operation 
to  ligate  the  axillary  artery-  was  therefore  commenced, 
but  the  patient  died  before  the  operation  was  finished. 
His  comrade  said  that  haemorrhage  to  the  amount  of  a 
gallon  or  more  occurred  immediately  after  the  reception 
of  the  wound,  but  that,  it  had  ceased  spontaneously. 

In  several  instances  one  or  more  slight  bleedings — 
"  warning  bleedings  " — preceded  the  actual  haemorrhage. 
A  soldier  of  a  South  Carolina  regiment  was  wounded  in 
the  upper  part  of  the  right  femur,  duly  28,  1864  ;  he  was 
captured  and  taken  to  hospital  at  City  Point.  The  fract- 
ure was  high  up  and  the  femur  was  badly  shattered  ;  the 
limb  was  placed  on  an  inclined  plane  ami  the  fragments 
brought  as  nearly  in  apposition  as  possible  ;  slight  haem- 
orrhages took  place  on  September  4th  and  7th,  which 
yielded  readily  to  pressure  :  on  September  8th  a  severe 
haemorrhage  occurred,  exhausting  in  amount,  and  from 
which  the  patient  sank  rapidly  anil  died  the  next  day. 

Instances  of  haemorrhage  from  the  distal  end  of  ar- 
teries after  ligation  of  the  cardiac  end  are  reported  ; 
there  were  also  a  few  cases  in  which  the  bleeding  oc- 
curred from  the  distal  extremity  of  a  wounded  blood- 
vessel, as  either  primary  or  secondary  haemorrhage,  be- 
fore operative  interference. 

The  form  of  haemorrhage  known  as  capillary  or  par- 
enchymatous was  occasionally  seen,  and  was  marked  by 
a  steady  leakage  of  blood  from  the  capillary  vessels,  often 
great  in  amount,  and  frequently  resulting  in  syncope  or 
exhaustion.  The  discharge  had  neither  the  bright  scar- 
let of  arterial,  nor  the  darker  hue  of  venous  blood;  it 
flowed  without  jets  and  was  difficult  to  arrest.  When 
observed  as  a  primary  condition,  or  after  a  primary  op- 
eration, it  was  generally  the  result  of  what  is  known  as 
the  hemorrhagic  diathesis.  In  other  cases  it  was  due  to 
paralysis  of  the  capillary  vessels  from  inflammatory 
action.  It  was  most  frequently  noticed  as  an  accom- 
paniment of  pyaemia  and  osteomyelitis,  and  was  caused 
by  interrupted  venous  circulation,  assisted  by  the  leuco- 
cythemic  condition  of  the  blood  in  such  cases. 

Fifteen  cases  of  this  form  of  haemorrhage  are  reported. 
In  the  cases  of  recovery  the  bleeding  was  comparatively 
slight  and  easily  controlled  by  cold,  compression,  or 
styptics.  Of  the  nine  fatal  cases,  death  occurred  either 
as  a  direct  result  of  the  bleeding,  or  from  the  complica- 
tions which  probably  gave  rise  to  it.  as  pyaemia,  gan- 
grene, erysipelas,  and  diarrhoea.  Of  the  fifteen  cases 
capillary  haemorrhage  followed  amputation  in  seven  in- 
stances—with  three  recoveries  and  four  deaths  ;  and  ex- 
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sented  themselves  in  which  this  measure  would  have  been 
found  convenient,  speedy,  and  effectual. 

Torsion  was  employed  in  a  few  recorded  cases,  and  in 
one  case  the  actual  cautery  was  used  to  arrest  trouble- 
some bleeding. 

Two  cases  of  transfusion  of  blood  are  reported,  one 
successful,  the  other  unsuccessful. 

Styptics  were  very  commonly  used,  and  were  to  be 
found  in  every  knapsack  and  pannier  ;  while  it  is  possi- 
ble that  in  many  cases  their  use  may  have  been  ill-ad- 
vised, and  while  it  may  be  admitted  that,  in  the  hands  of 
the  timid  or  ignorant  surgeon,  they  may  furnish  an  ex- 
cuse for  procrastination  or  non-action  in  imperative  cases, 
still,  the  evidence  of  their  usefulness  during  the  late 
war  is  not  altogether  unfavorable.  The  use  of  ice  and 
cold  was  very  general,  and  was  very  favorably  regarded. 
Internal  haemostatics  were  used  to  some  extent,  but  little 
can  be  said  decisively  in  their  favor  from  the  records  of 
cases  in  which  they  were  used.  Tannic  and  gallic  acid 
and  ergot  were  most  generally  used  ;  these  remedies 
were  especially  employed  in  cases  where  the  vital  powers 
were  much  depressed,  and  where  the  coagulative  ele- 
ments of  the  blood  were  deticient. 

Ligations. — Of  the  2,235  cases  of  haemorrhage  in  which 
the  bleeding  vessels  were  specified,  1,155  were  followed 
by  ligation,  embracing  nearly  all  the  principal  arterial 
trunks  and  their  branches.  Of  these,  471  recovered  and 
684  died.  The  fatality  in  these  cases,  as  well  as  in  the 
cases  of  lnemorrhage  followed  by  amputation,  was  prin- 
cipally due  to  exhaustion  following  excessive  loss  of 
blood  previous  to  the  operation,  to  recurring  hemor- 
rhages after  operations,  or  to  complications,  such  as  gan- 
grene, erysipelas,  and  especially  pyaemia. 

Five  hundred  and  forty-one  of  these  operations,  with 
292  recoveries,  and  249  deaths,  a  mortality  of  46.0  per 
cent.,  were  performed  in  the  upper  circulatory  system, 
and  614,  with  435  deaths,  a  fatality  of  70.8  per  cent.,  in 
the  lower  circulation,  thus  confirming  the  general  opinion 
that  proximity  to  the  centre  of  circulation  favorably  in- 
fluences the  final  issue. 

Three  hundred  and  forty-eight  were  ligations  after 
amputations  ;  of  these,  157,  with  52  recoveries  and  105 
deaths,  were  ligations  in  the  continuity  of  the  stump,  and 
191,  with  134  deaths,  ligations  on  the  face  of  the  stump. 
It  is  probable  that  the  ligation  in  continuity  was  fre- 
quently the  only  alternative,  and  perhaps  a  greater  sav- 
ing of  life  would  have  resulted  had  the  operation  been 
nunc  generally  performed  in  the  continuity,  as  bleedings 
from  the  stump  were  generally  found  in  patients  of  low 
vitality,  and  where  but  little  was  to  be  expected  from  any 
operation  in  the  immediate  proximity  to  diseased  tissue. 
Of  the  remaining  807  cases,  236  were  ligations  in  the 
wound,  5  ligations  above  and  below  the  wound,  and  413 
ligations  in  continuity  ;  in  153  instances  the  mode  of 
ligation  was  not  indicated. 


Tabular  Statement  <>/  One  Thousand  <>,,,    Hundred  <n,,i 
Mfty-fioe  Ligations  for  shut  Injuries. 


Cases. 

Results. 

Arteries  ligatetl. 

ered 

Fat:.l. 

Common  carotid 

82 

1 
1 
5 
1 

18 
8 
1 

.-,1 
2 
6 
1 
1 
■-» 

4!) 
1 
2 

18 
1 

mi 

3 

1 

59 

22 
9 
4 
2 
1 
1 
4 
5 
■■', 
11 
2 

2« 

1 

374 

1 

22 
11 

24 

36 
3 
7 

40 
1 
2 

is 
3 
4 

l'.i 
4 
1 
1 
4 
1 

14 
5 
1 

10 

1 
1 

2 
7 

1 
11 

iin 
l 

5 

45 

20 

6 

4 

2 
1 

1 
3 

"k 

3 

1 
5 

"f, 

8 

1 

4 
22 

1 

1 
29 

•> 

1 

External  carotid      

:i 

Snperior  thyroid 

Lingual    

1 

Temporal 

4 

Facial 

3 

Submental 

■ii 

Internal  mammary 

•> 

Intercostais 

4 

Supra-scapular 

Axillary 

42 

1 

1 

7 

1 

51 

2 

2 

1 
14 
2 
3 

Radial 

Ulnar 

Palmar  arch 

1 
5 
3 

Gluteal 

External  iliac 

4 

2 

23 

1 
281 

17 
11 

Is 

Anterior  and  posterior  tibial i  ,~  \ 

28 
2 

3 

is 

1 

19 
1 

1.155     1 

471     | 

684 

It  is  probable  that  the  large  majority  of  ligations  of 
the  last  group  were  operations  in  continuity. 

The  various  modes  of  ligation,  with  their  respective 
mortalities,  arc  indicated  in  the  following  table  ■ 


Table  Indicating  the  Various  Modes  of  ligation  and  their  Fatality. 
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a 
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o 

s 

o 

H 

Ligations  in 
continuity. 

Ligations  be- 

Ligations 

in  wound. 

Mode  c 

(  liga- 

After  an 

pntation. 

Arteries. 

low  and  above 
wound. 

One  end. 

Both 

ends. 

Not    indicat- 
ed. 

tion  not  indi- 
cated. 

In  com  i- 
nuity. 

On  face  of 

stump. 

Recov- 
ery. 

Fatal. 

u 

1° 

3 

3 

a 
ft. 

a 
<-> 
a 
ft. 

>    . 

o  i 

i 

u 

n 

i: 

SS 
ft. 

:-  >. 
5fe 

■a 

— 

Subclavian  and  branches 

Axillary  and  branches. . . . 
Brachial  and  branches... 
Radial,  ulnar  and  branches  . . 

121 
63 

71 
181 
102 

43 
427 

39 

101 

4 

29          66 
29 
5         17 
66         17 
11           2 

2  21 
28         91 

3  10 
3           5 

i 

3 

i 

5 

4 
3 
5 
9 
o 

1 

2 

7 

l 

4 
2 
2 
4 

1 
10 
2 
4 

5 
2 
3 

17 
22 

6 
1 

11 

3 
1 
4 
6 
5 

.. 

23 
4 
8 

3 

2 

3 
12 

11 

3 

':i 
3 
1 

5 
2 
2 

8 

1 
3 
15 
14 

{\ 
16 

1 

i 

i 

9 
10 

4 

8 
28 

7 
10 

"4 
2 
9 
4 

33 

12 
10 

10 
3 
5 

HI 

i 

i 
9 
7 
1 

21 
2 

10 

'7 
7 

1 

Femoral  and  branches 
Popliteal  and  branches. . . 
Tibial  and  branches 

101 
5 
12 

Peroneal 

1 

152        261 

4     1       1 

38 

30 

67 

54 

28 

19 

73 

80 

52 

105 

57        134 

03.1 

20,  IJ 

44 

1 

44 

6 

40.4 

52.2 

66.8 

70.1 

25 
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1 
1 
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1 
1 
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1 
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18 
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1 

17 

From  the  number  of  vei  els,  and  fromtl 

that  they  are  leas  liable  tu  evade  a  missile  than  arti 

||  would    Bcem   thai   injuries  uf   \iiiis   sh..ulil    I. 

nently  noted. 

mency  <>f  injuries  <>f  the 
arteries  and  veins  are  nowhere  round  in  tn  mil- 

itary Ri<  bter  Buspects  thai  many  soldiers  \«  r 

i-ii  ..ii  the  battle  field  from  injuries  <4  these  vessi 

I  rei  thai   haemorrhages  from 
veins              ■  more  rarely  under  th<-  observation  <>t  the 

eon  than  those  of  arteries;  but  that  their  fatality  U 
equally  ai  iter,  than  thai  "t   arterii 

by  the  above  tabular  statement 

I  rum  veins  ...  currcd  at  i 
from  one  to  seventy  days ;  in  one  instai 
the  bleeding  « 1  i •  1  no!   take-  place   until  1 1 »« -  one  hundred 
and  iliiri\  second  da)  .  and  in  another,  a  case  "t  >ln.i 
..I  of  the  buttock,  uncontrollable  venous  li  i  • 

itent  fistula,  tbi  ifter 

the  injury. 

scribed  t"  the  Budden  entrani  e 
Into  \t -in-  .  in  a  third  case  1 1 » < •  subclavian  vein  was 
lentally  cut  while  s.:,n  hing  f.>r  the  axillary  aru 
the  entrance  "f  aii  md  death  ensued  in 

'hall  till  mill!:' 

I I  i  \m  t    -Considering  the  number  of  injurii 

•lir  prop 
tanus  is  do)  lai  !  12  injur. 

nt..  or  a  little  ovi  i  t«  ••  in  ■  thou 
■ 
In  the  <  ssea  in  «  hich  t hi-  comp 

*  in 


21  instances  .  in  the  trunk  in  .V> .  in  tb< 
in  187  .  and  in  the  ! 
The  preponderating  frequent 

marked,  •  -half  oi  all  lh« 

after  Injuries  in  this  portion  of  the  bui 
undoubtedly  to  the  mac 
lissue,  which  prevent  (I 
ing  tin-  track  of  the  wound 
i. lm 

Of  tl  U  tainis  in  tin 

injuries  w<  re  in  tin-  liij'  in  2 
in  tin-  knee  in  17.  ii 
in  the  fool  in  5' 

extremities,  the  injuries  wen  in  tin  I 
arm  in  84,  in  the  shoulder  in  81,  in  I 
in  the  elbow  In  7.  and  in  the  w  rist  in  -1  i 

The  Ii  li- 1  thai 
particular))  .. 
this  summary.     In  181 

upon  ns  in  the  extremil  ases 

after  amputation,  ami  ii. 

The    rati:  | 
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The  n  inus  appt  ar  t..  have  t  !ii.  I 
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terrupted tin  '(   the  malad)    in   a   ft 

i  iinii  il  t), 
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covery  ;  and  also,  that  the  longer  the  duration  of  the  af-  In  the  following  table  arc  indicated  the  days  after  the 

fectiou  after  its  inception,  the  greater  is  the  chance  of      injury  or  after  amputation  on  which  tetanus  made  its  ap- 
life.  pearance : 

Statement  Indicating  the  Day  after  Injury  or  Amputation  on  which  Tetanus  Appeared. 


Days  after  the  Injury  of  Amputation  on  which  Tetanus  appeared. 

a 

o 

l 

2 

3 

4 

5 

0 

t|s 

9 

10 

11 

12 

13     11 

15 

10 

17 

18 

10 

20 

21 

22 

28 

24 

2:. 

20  1.. 
80 

. 

367 

27 

8 

9 

!» 

HI 

30 

23      37 

84 

27 

25 

20 

17   ,   12 

0 

7 

11 

5 

4 

4 

•■; 

.1 

:; 

3 

3 

7 

2-; 

In 
of  tin 
that  i 
twen 
be  he 
her  ( 
folloi 
cases 
after 
time 
self, 
eight 
fourt 

27  cases  tetanus  appeared  on  the  first  day  ;  but  21 
ise  were  cases  of  tetanus  following  amputation,  so 
n  reality  it  only  appeared  in  (5  cases  within  the  first 
v-four  hours  after  the  original  injury  ;  and  it  may 
re  stated  that,  with  the  exception  of  a  small  nuni- 
f  cases,  tetanus  in  cases  of  amputation  invariably 
ved  within  a  few  days  after    the    operation.      Pew 
occurred   on   the    second,    third,   and    fourth   days 
injury  ;   but    from   the    fifth    day,    when    sufficient 
had  elapsed  foi  inflammatory  action  to  establish  it- 
the   number  of  cases    rapidly   increased  until  the 
i.    when   it  gradually   diminished   again   until  the 
eenth,  after  which  period  it  appeared  irregularly,  in 

one  instance  the  malady  not  making  its  appearance  until 
seven  months  after  the  injury. 

As  causes  of  this  fatal  malady  are  cited  :  excessive 
heat,  exposure  to  cold  and  damp  air,  draught-,  neglect 
of  thorough  and  early  cleaning  of  the  wound  channel. 
pressure  of  missiles  and  bone  splinters  and  of  bandages 
on  nerves,  injuries  to  nerves  while  searching  for  for- 
eign bodies,  or  while  performing  ligations  and  exci- 
sions. 

The  duration  of  the  disease  is  indicated  in  three  hun- 
dred and  fifty-eight  cases,  of  which  twenty-one  ended  in 
recovery,  and  three  hundred  and  thirty-seven  in  death, 
as  follows  : 

Numerical  Statement  of  Sesults  of  Three  Hundred  and  Fifty-eight  Cases  of  T<  bum x,  in  which  Ou  Durati  <»  ofilu  l)is,,is, 

wots  Reported. 


Result. 

0 

Days  of  Duration  of  Tetanus. 

1 

8|3 

4 

5 

6 

7 

8 

9 

1 
5 

6 

10    11 

1 

12 

■■! 
■i 

18 

2 
2 

14 

2 

■A 

5 

15 

"4 
4 

16 

1 

1 

18 

4 
4 

10 

1 
1 

20 

1 
3 

4 

21 

3 

1 

4 

2.-! 
2 

2 

21 

1 

20 

1 

27 

2 
2 

20 

1 

38 

1 

37 

1 

39 

1 

48    49 

Recoveries ... 

21 
337 

1 
69 

1 

1 
6 

7 

1 

s 

0 

1      1 

38     I1.' 
S4    411 

31 

22 

2,. 

10 
19 

14 
14 

7 
7 

1 

1 

1 

1 

•jjb 

70 

1      1 

In  two  hundred  and  three,  or  more  than  one-half  of 
the  cases  in  which  this  point  was  ascertained,  the  dura- 
tion of  the  disease  did  not  exceed  three  days,  and  of 
these  only  two  recovered.  In  the  remaining  nineteen 
cases  of  recovery,  the  disease  lasted  from  nine  to  forty- 
nine  days,  while  the  longest  duration  in  the  fatal  cases 
was  only  twenty-seven  days. 

In  several  cases,  the  removal  of  a  missile  or  foreign 
body,  a-  piece-  of  bone,  seems  to  have  quieted  the  threat- 
ening symptoms  :  in  one  instance  they  were  relieved  by 
the  loosening  of  a  bandage  pressing  on  the  brachial 
plexus,  and  in  another  by  the  removal  of  a  neuroma. 
In  one  case  an  incisioD  down  to  the  nerve  temporarily  re- 
lieved the  symptoms  of  trismus  caused  by  the  contraction 
of  a  cicatrix  ;  as  the  symptoms  reappeared  with  increased 
vehemence,  a  portion  of  the  nerve  was  dissected  out,  and 
no  relief  being  afforded,  amputation  remained  as  the 
only  recourse  ;  the  patient  finally  recovered. 

Including  the  case  just  referred  to,  amputation  was 
resorted  to  in  twenty  nine  instances  after  incipient  te- 
tanic symptoms  ;  ten  of  the  cases  resulted  favorably,  and 
in  several  instances  it  is  noted  that  the  symptoms  ceased 
after  the  operation. 

The  treatment  was  empirical  to  the  last  degree,  and 
the  formidable  list  of  remedial  agents  employed  in  com- 
bating it  presents  a  curious  study  of  the  diverse  patho- 
logical and  therapeutical  views  entertained  by  the  med- 
ical profession  on  this  subject. 

Summary  of  Tiro  Thousand  Six  Hundred  and  "Forty-two  Ca 


In  the  cases  of  recovery,  it  is  impossible  to  say  how 
far  any  individual  remedy  or  class  of  remedies  was  of 
avail  :  chloroform,  ether,  opiates,  stimulants,  and  external 
irritants,  embrocations,  and  fomentations  were  mainly 
relied  on. 

In  some  instances  the  symptoms  disappeared  so  speedily 
and  permanently  as  to  raise  the  question  whether  the 
same  result  might  not  have  occurred  spontaneously.  1" 
the  fully  developed  eases  all  remedial  measures  failed, 
and  the  cases  ran  on  to  a  fatal  termination. 

Sixteen,  or  3.1  per  cent  of  the  five  hundred  and  five 
instances  of  tetanus  were  found  among  the  colored 
troops,  who  furnished  2.7  per  cent,  of  the  total  number 
of  shot  injuries. 

GANGRENE. — In  studying  the  records  of  the  war,  it 
has  been  found  impossible  to  classify  with  accuracy  the 
cases  reported  as  traumatic  gangrene,  dry  gangrene,  hos- 
pital gangrene,  etc.,  as  these  terms  seem  to  have  been 
used  in  many  instances  indiscriminately,  according  to 
the  views  or  predilection  of  the  surgeon  ;  all  these  cases, 
reported  to  have  been  observed  as  the  results  of,  or  fol- 
lowing, shot  injuries,  will,  therefore,  be  treated  under 
the  common  head  of  gangrene. 

The  total  number  of  cases  reported  as  occurring  dur- 
ing the  late  civil  war,  was  2,(542.  of  these  lib  were  ob- 
served after  wounds  of  the  head,  21G  after  wounds  of 
the  trunk,  and  2,360  after  wounds  of  the  extremities,  as 
follows  : 

.«,  x  ,,f  Gangn  ne,  Indicating  the  l!<  suit  and  Rt  latin  Fn  qui  ncy. 


Seat  of  injury. 

Recovery. 

Fatal. 

Undeter- 
mined. 

Total. 

1'er  cent. 
..f  fatality. 

i  1.  of  rel- 
ative ff 

Flesh  wounds  of  head,  face,  and  neck 

5 

7 
10 
32 

<tr 

50 
245 
127 
668 

'"7 

"12 
14 
02 
14 

12 

48 
75 
141 
100 
735 
344 
1,178 

r>s.:! 
83  :: 
47.0 
68.7 
61.6 
.■';;  0 
50.3 
is.  7 

I 60=2.2 

Fractures  and  penetrating  wounds  of  head,  face,  and  neck 

32 

Flesh  wounds  of  trunk 

Fractures  and  penetrating  wounds  of  trunk 

86 

44 

[-  .    ..21' 

Flesh  wounds  of  the  upper  extremities   

47 

J 

196 

Fractures  of  the  lower  extremities 

696 

1,861 

1.142 

■.'  0  12 

27 
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the  stump     In  a  few  of  tni  •   complication  was 

strangulation  <>f  the  stump  by  tourniq 
•  iiiy  of  the  i:i-i  -  « • 
bospital  gangrene,  caused  by  ii'  I  condition  of 

ilu-  hospitals,  and  the  bringing  together  of  many  i 
id  large  opera)  iou-woun 
II    i  far  the  frequency  of  the  occurrei 

1  by  the  season  of  the  year  cann 
lined  from  tni  •  ited  that 

the  highest  number  of  i  rveu  in  June,  July, 

\         •     M    .      ind   December;  the  lowest  in  February 
M  irch. 
<  >nl\  ■  ■  le  tirM 

■  rii  1 1  —  nf  ilu-  war.  iii  1861  ;  bul  it  must  be  remem- 
d  that  the  medical  and  surgical  reports  forthii 
liii.i  incomplete,     in  the  following  year,  16 

the  number  I  to    two  hundred  and 

twenty-three.      \  fi      sporadic  cases  occurred  in  the  bos 
pital  at  Port   Hamilton,  N.  V..  in  the  month  of  Septem- 
ber,   among   nun    wounded    in    McClellan's   peninsular 
in  June  and  July.     Ofthethreei  >rted 

at  thai  hospital,  one  al  least  was  thai  <>f  a  soldier  who 
had  Richmond,  and  had  then  been  paroled. 

It  was  after  the  great  battles  S  lb  Mountain  and 
Aniiiiain  in  September,  1868,  thai  serious  outbreaks  of 
hospital  gangrene  il  the  hospitals  at  Frederii  k. 

M       u  rj  ,•  w  •  -•  Philadelphia 

next  appi  I  the  disease,  more  serious  in 

than   thai    observed    al    Frederick   and    W 
Philadelphia  was  at  Annapolis,  M.i      It  appears  thai  In 
.Ian  hundred  and  fifty-three  patients  were 

brought  to    Lnna]    lis  from  Richmond.     Very  many  of 
men  were  wounded,  and  all  bad  been  closet)  con- 
flned  to  the  prisons  and  to  the  prison-hospitals  of  thai 
■  '■   these  men,  four  had   hospital  gangrene  al  the 
time  of  admission  t'>  hospital  al  Annapolis,  and  thirty- 
one  i   the   disease    within   a   >li"ri   tune      On 
January  .".'tli  four  hundred  and  twenty-one  additional 
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During  the  late  war,  the  Instances  of  traumatic  ery- 
sipelas were  much  less  frequent  than  those  of  hospital 
gangrene.  Under  the  head  of  traumatic  erysipelas,  as 
occurring  in  groups  of  shot  wounds,  we  must  consider 
all  rases  in  which  inflammation  of  the  skin  originating 
from  a  wound  quickly  extends  over  the  surrounding 
parts,  ending  in  rapid  resorption,  while  the  process  is 
accompanied  by  exceedingly  high  fever, 

The  total  number  of  cases  of  this  affection,  as  recorded 
during  the  war,  is  1,097,  or  only  0.4  per  thousand  of  all 
cases  of  wounds.  Its  regional  distribution  is  shown  by 
the  following  table  : 

Heal  Statement  of  One  Tlwusand  and  Ninety-seven 
Cases  of  Traumatic  Erysipelas. 


Sent  of  Injury. 

Cases. 

Recov- 
ery. 

Fatal. 

TJn- 
deter- 
mined. 

Region- 
al per- 
centage. 

Head,  face,  and  neck 

Trunk                      

154 
67 
457 
4'29 

1,097 

107 
33 
259 

tilS 

44 
33 
180 
193 

450 

3 

1 

is 
7 

29 

14.0 
5  2 

L  iiver  extremities 

41.7 

.'i'.l.l 

The  average  duration  of  the  disease  was  eleven  days  ; 
in  31.7  per  cent,  it  subsided  in  from  one  to  five  days,  in 
31. T  per  cent,  in  from  six  to  ten  days,  in  19.4  per  cent. 
iu  from  eleven  to  fifteen  days,  and  in  17. "2  per  cent,  the 
duration  of  the  disease  exceeded  fifteen  days. 

A  first  attack  of  erysipelas  by  no  means  secured  a  pa- 
tient against  a  second,  ami,  as  a  rule,  it  would  seem  that 
the  later  attacks  were  the  more  virulent.  One  patient  is 
recorded  as  having  had  nine  separate  attacks,  and  many 
others  more  than  one. 

Generally  the  disease  confines  itself  to  the  parts  first 
infected,  and  thence  extends  in  a  centrifugal  manner, 
showing  that,  as  Socin  expressed  it,  "  the  matter  causing 
the  inflammation  spreads  itself  abroad  more  by  the  way  of 
imbibition  than  in  the  direction  of  the  larger  venous  and 
lymphatic  vessels."  However,  swellings  and  abscesses  in 
the  axillary  and  inguinal  regions  are  not  infrequent. 
Sometimes  the  disease  spreads  itself  over  the  neighboring 
parts  and  affects  nearly  the  whole  bod}r.  Cases  are  on 
file  in  which  the  disease  made  its  appearance  in  the  head, 
and  extended  down  the  neck  and  chest  to  the  pelvis  ;  or 
in  which  it  originated  in  a  wound  of  the  hand  and  spread 
over  the  arm  and  trunk,  and  even  the  face  :  or  where  it 
first  showed  itself  in  the  toes  and  attacked  the  leg,  thigh, 
and  lower  part  of  the  trunk. 

Four  hundred  and  fifty  of  the  1,097  cases  of  erysipelas 
proved  fatal,  a  mortality-rate  of  41.0  per  cent.  In  sixty 
cases  the  death  was  ascribed  to  py&mia,  in  eight  to  gan- 
grene, in  five  to  tetanus,  in  twelve  to  haemorrhage,  and 
in  sixty-six  to  other  diseases.  In  one  hundred  and  sixty- 
eight  instances  only  was  the  fatal  issue  directly  attributed 
to  erysipelas,  making  a  fatality  of  15.3  per  cent,  in  the 
total  number  of  cases. 

Erysipelas  made  its  appearance  under  apparently  the 
most  favorable  hygienic  conditions.  It  was  observed, 
however,  that  the  disease  prevailed  less  extensively  in 
tents  than  in  hospital  buildings. 

Generally,  the  disease  occurred  in  crowded  hospitals 
with  illy  ventilated  rooms,  and  rapidly  spread  from  one 
patient  to  another. 

Erysipelas  was  noted  in  452  cases  of  amputation,  and 
in  106  excisions  ;  of  the  452  cases  of  amputation,  the  dis- 
ease occurred  in  151  instances  before,  and  in  801  after 
the  operation  ;  of  the  106  cases  of  excision,  the  affection 
made  its  appearance  in  all  but  four  cases  after  the  opera- 
tion ;  and  here  it  is  proper  to  note  the  liability  of  this 
operation  to  the  complication  of  erysipelas. 

The  disease  was  most  frequently  observed  in  periods  in 
which  the  number  of  wounded  patients  was  the  largest  ; 
the  same  may  be  said  of  the  season  of  the  year,  although 
it  was  generally  more  prevalent  iu  cold  and  damp  sea- 
sons, and  at  times  when  it.  was  necessary  to  keep  the  doors 
and  windows  of  hospital  buildings  closed. 

The  wounded   among  the  colored  troops  seem  to  have 


been  seldom  affected  by  this  disease,  as  only  eleven  are 
reported  as  having  been  attacked  by  it  ;  but  five  of  the 

eli  ven  cases  proved  fatal,  foul'  from  erysipelas  and  one 
from  pleuritis  and  erysipelas. 

The  treatment  of  this  affection  consisted  in  completely 
isolating  the  patient  ;  in  a  large  majority  of  cases  the 
disease  yielded  to  the  topical  application  of  tincture  of 
iodine  or  solution  of  creasote  ;  the  internal  treatment 
most  generally  employed  was  moderate  doses  of  the 
tincture  of  the  muriate  of  iron,  frequently  repeated,  qui- 
nine, and  good  diet.  The  use  of  bromine  in  the  form  of 
vapor  to  the  affected  part,  as  well  as  the  direct  applica- 
tion of  the  drug,  was  enthusiastically  advocated  by  Dr. 
Goldsmith  and  others. 

1'v.kmia. — The  total  number  of  cases  of  pyaemia  ob- 
served after  shot  wounds,  in  the  late  war.  was  2. sis,  of 
which  71  recovered,  and  2,747  died  ;  a  mortality-rale  "I 
97.4    per   cent.      In    21    only,  of  the  total    of   fatal   cases, 

were  other  causes  than  pysemia  mentioned  as  having  in- 
fluenced the  fatal  issue,  viz.,  haemorrhage,  gangrene, 
tetanus,  erysipelas,  peritonitis,  and  typhoid  pneumonia. 
In  all  of  the  large  remainder  of  fatal  cases,  pyaemia  was 
the  only  cause  of  deatli  ascribed. 

Whether  in  cases  attacked  by  the  disease  the  wounds 
were  in  the  head,  the  face,  the  neck,  the  trunk,  or  the 
extremities:  whether  the  injuries  were  flesh  wounds  or 
accompanied  by  fracture;  or  whether  they  were  treated 
conservatively  or  by  operation,  seemed  immaterial  ;  all 
were  alike  fatal. 

Summary  of  Two  Thousand  Eight  Hundred  and  Eighteen 
Cases  of  Pyamia,  I  ml Heating  Location  of  Injury  and 
Result. 


Seat  of  Injury. 


Cases. 


Recov- 
eries. 


Head,  face,  and  neck 

Chest,  abdomen,  and  pelvis 

(  Conservation 
Upper  extremities  . ,  -   Excision  .... 

/  Amputation  . 

(  Conservation 

<  Excision  .... 

j  Amputation  . 


Lower  extremities 


66 

270 
338 
165 

415 
709 
55 

800 


Aggregates 2,818 


3 

8 
8 
3 
9 

24 
2 

14 


Death- 
rate 


63 

262 
880 
162 
406 
686 
53 
780 


71 


2,747 


96  1 
!I7  tl 

97  6 

98  '-' 
91  s 
96.6 
96  " 
98  2 

97.4 


Over  one-half  of  all  the  cases  of  pysemia  were  found 
after  wounds  of  the  lower  extremities  ;  in  86,413  inju- 
ries of  this  class,  1,564  or  18.1  per  thousand  cases  of  py- 
semia were  reported  ;  of  87,793  injuries  of  the  upper 
extremities,  918  or  10.4  per  thousand  ;  of  45,184  injuries 
of  the  trunk,  270  or  5.9  per  thousand  ;  and  of  26,400  in- 
juries of  the  head,  face,  and  neck,  66  or  2.5  per  thousand 
were  followed  by  this  complication. 

In  the  1,721  cases,  the  days  of  appearance  of  the  pya1- 
mic  symptoms  after  the  injury  were  noted  as  follows  : 
On  the 


2d  day  in  5  cases. 
3d  day  in  6  cases. 
4th  day  in  13  cases. 
5th  day  in  16  cases 

6th  day  in  17  cases. 

7th  day  in  24  cases. 

8th  day  in  29  cases. 

9th  day  in  38  cases. 
10th  day  in  37  cases. 
1 1th  day  in  37  cases. 
12th  day  in  50  cases. 
13th  day  in  59  cases. 
1 1th  day  in  54  cases. 
15th  day  in  60  cases. 
16th  day  in  76  cases. 
17th  day  in  68  cases. 
18th  day  in  70  cases. 
19th  day  in  66  cases. 
20th  day  in  65  eases. 
21st  day  in  56  ca 
22d  day  in  55  cases. 
23d  day  iu  42  cases. 


24th  day  in  40  cases. 
25th  day  in  42  cases. 
26th  day  in  50  eases. 
27th  day  in  31  cases. 
2Klh  day  in  36  cases. 
29th  dav  in  31  cases. 
30th  day  in  20  eases. 
31st  to  35th  dav  in  135  cases. 
35th  to  40th  day  in  Hi)  cases, 
list  to  45th  day  in  55  cases. 
46th  to  50th  day  in 42 cases. 
51st    to    100th    day    in    151 

eases. 
101st    to    150th    day    in    30 

cases. 
151st.  to  200lhdav  in  N  cases. 
201st  to  250th  day  iu  9  cases. 
251st  to  300th  day  in  5 cases. 
Above  300th  day  in  I  cases. 


1,721  cases. 
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Fifty-nine  thousand  one  hundred  and    thirty-nine  were 
flesh  wounds,  of  which  201  were  followed  by  amputation. 

Twenty-seven  thousand  two  hundred  and  seventy-four 
were  shot  injuries  involving  the  bones  of  the  lower 
extremities;  of  these.  815,  or  three  per  cent.,  were 
treated  by  excision,  18,466,  or  49.1  per  cent.,  by  ampu- 
tation, and  13,033,  or  47.9  per  cent.,  without  operative 
interference. 

In  the  upper  extremities,  11.6  per  cent,  of  the  total  num- 
ber of  fractures  were  treated  by  excision;  in  the  lower 
extremities  only  three  per  cent.  There  is  little  difference 
in  the  relative  percentage  of  amputation  in  the  upper 
and  lower  extremities  (in  the  first  47.7  per  cent.,  in  the 
second,  49.1  per  cent.)  ;  the  proportion  of  cases  of  eon 
servative  treatment  in  the  lower  extremities  exceeded  that 
in  the  upper  by  7.2  per  cent.,  being  47.9  in  the  former 
and  40.7  per  cent,  in  the  latter.  It  is  difficult  to  account 
for  this  larger  percentage  in  the  attempts  at  conservation 
in  shot  fractures  of  the  lower  extremities,  unless  it  be  due 
to  the  instruction  given  by  the  medical  directors  of  the 
armies,  that  amputation  in  the  thigh  should  not  be  per- 
formed on  the  battle-field,  and  that  by  the  time  the  patient 
reached  a  general  hospital  the  favorable  time  for  opera- 
tion had  passed.  It  is  a  curious  anomaly  that  in  the 
upper  extremity  conservatism  was  more  extensively  em- 
ployed in  the  part  most  distant  from  the  trunk,  while  in 
the  lower  extremity  the  reverse  was  the  case.  Of  s.245 
shot  fractures  of  the  humerus,  2.960,  or  35.9  per  cent., 
and  of  3,194  shot  fractures  of  the  bones  of  the  forearm, 


2,971,  or  57.2  per  cent.,  were  treated  by  conservative 
measures  throughout.  In  the  lower  extremities,  the  per- 
centage of  cases  of  fracture  of  the  femur  treated  con- 
servatively exceeded  that  of  the  fractures  of  the  lei;  ;  in 
the  former,  3.620  out  of  6.73s.  or  5:!. 7  percent,  being 
treated  without  operative  interference  ;  in  the  latter, 
4,116  out  of  0.171,  or  44. S  per  cent. 

One  hundred  and  thirteen  thousand  nine  hundred  and 
forty  shot  flesh  wounds  of  the  extremities,  including 
cases  of  injuries  of  arteries  and  nerves,  in  which  no  le- 
sions of  bone  were  reported,  gave  4.500  fatal  results,  a 
mortality  of  forty  per  cent.  ;  of  these  54, sol  of  the  up- 
per extremities,  with  l.OlU  deaths,  gave  a  mortality-rate 
of  2.9  per  cent.;  and  59,189  of  the  lower  extremities, 
with  2,920  deaths,  a  fatality-rate  of  4.9  per  cent.  Of  the 
former  in  82,  and  of  the  latter  in  201  cases,  amputation 
was  resorted  to.  generally  on  account  of  haemorrhage, 
aneurism,  or  extended  sloughing  or  suppuration  ;  less 
frequently  on  accounl  of  pysemia,  gangrene,  anderysipe- 
las  ;  and  in  a  few  instances  on  account  of  laceration  of 
nerves. 

Sixty  thousand  two  hundred  and  sixty-six  of  the 
174.206  shot  wounds  of  the  extremities  were  compli- 
cated by  injuries  of  the  bony  structure.  Forty  four 
thousand  three  hundred  and  seventy-five  recovered, 
12,861  proved  fatal,  and  the  result  in"  3,030  eases  was 
not  recorded,  a  mortality-rate  of  22.4  per  cent.  Thirty- 
two  thousand  nine  hundred  and  ninety-two  were  fract- 
ures in  the  upper,  and  27,274  in  the  lower  extremities. 


Summary  of  Sixty  Thousand  Two    Hundred   and.  Sixty-six   Shut  Fractures  of  the    Extremities,  Showing  Treatment 

iimi  "Results.  ' 


Mode  of  Treatment. 


Conservation . . . 

Excision 

Amputation. . . 

Aggregates, 


Cases. 


Recov- 
ery. 


36,467 

■J.finti 

29,143 

GO,  206 


20,854 

3.1  S3 
20,388 

44.375 


4,502 
1,218 
7,086 

12,861 


Un- 
deter- 
mined. 


Perccn- 
tage  of 

fatality. 


1,051        17  !l 

■im       27.5 

1,719       25.8 


3,030        22.4 


Upper  Extremities. 


Recov- 
ery. 


Fatal. 


11,646        1.2SS 

2,7  1 1  sr,s 

12,53!)        1,822 


26,929 


3.968 


Un- 
deter- 
mined. 


ISO 

239 
1,376 

2,095 


Lower  Extremities. 


Percent. 
Of  fa- 
tality. 


fl.9 
23.8 
12.6 


Iie"Ov- 
ery. 


Fatal. 


Un- 
deter- 
mined. 


9,208       3,274 

439  355 

7,799        5.264 


571 

21 

343 


12.8     '    17,440        8,893 


935 


Percent. 

of  fa- 
tality. 


26  2 

41  7 
40  2 


The  greatest  fatality  after  shot  injuries  of  the  extremi- 
ties, with  lesions  of  the  bone,  was  observed  in  shot 
wounds  of  the  hip-joint,  where  the  fatality  reached  84.7 
per  cent.  Next  came  injuries  of  the  knee-joint,  with  a 
mortality  of  53.7  per  cent.  ;  then  those  of  the  thigh,  of 
which  52.4  perished.  Injuries  of  the  shoulder-joint  gave 
34.2  per  cent,  mortality  ;  of  the  leg,  27.0  ;  the  ankle-joint, 
26.9  ;  the  arm,  2o.7  ;  the  elbow.  19.4;  forearm,  9.4;  foot, 
8.8;  and  finally  injuries  of  the  bony  structure  of  the 
hand,  3.1  per  cent,  fatality.  The  percentage  of  recover- 
ies attending  attempts  at  conservation  was  quite  flattering, 
but  it  must  be  borne  in  mind  that  the  cases  reported  as 
treated  conservatively  were  cases  selected  as  specially 
adapted  to  this  mode  of  treatment,  and  probably  wen 
the  least  serious. 

The  disposition  to  conservation  developed  itself  rapidly 
as  medical  officers  became  familiar  with  serious  cases  of 
shot  injuries,  and  it  is  safe  to  say  that,  in  the  later  Stages 
of  the  war,  many  limbs  were  saved  which  at,  an  earlier 
period  would  have  been  sacrificed  ;  especially  was  this 
the  ease  in  the  upper  extremities,  where  the  preservation 
of  the  hand,  or  even  portions  of  the  same,  was  consid- 
ered most  important  for  the  good  of  the  individual. 

Probably,  the  least  satisfactory  ultimate  results  of  con- 
servative treatment  were  those  on  the  foot  and  ankle, 
which,  while  successful  in  saving  life,  rendered  it  doubt- 
ful, in  the  light  of  their  ultimate  condition,  whether  con- 
servation was  the  wisest  course. 

Excisions. — Of  4,656  excisions,  3,841,  or  over  four- 
fifths,  were  in  the  upper  extremities,  and  815  in  the 
lower  extremities. 

The  excisions  at  the  hip-joint  lead  with  the  largest 
mortality,  90.9  percent.;  next,  excisions  at.  the  knee- 
joint,  with  81.4  per  cent.  ;  those  of  the  shaft  of  the  femur 
show  a  fatality  of  69.4   per  cent.  ;  of  the  shoulder,  36.6 


per  cent.  ;  of  the  ankle-joint,  29.0  per  cent.  ;  of  the  shaft 
of  the  humerus.  28.6  per  cent.  ;  in  the  tibia  and  fibula, 
2S.2  per  cent.  ;  in  the  bones  of  the  foot,  19.3  per  cent.  ; 
at  the  wrist-joint,  13.8  per  cent.;  forearm,  11.3  per  cent.; 
and  bones  of  the  hand.  9.6  per  cent. 

With  the  exception  of  the  elbow,  the  excisions  in  the 
joints  show  larger  mortality-rates  than  those  in  the  osse- 
ous Structure  above  the  joints  ;  the  fatality  of  the  opera- 
tions in"  the  knee-joint  exceeds  that  in  the  shaft  of  the 
femur  12.0  per  cent.;  in  the  ankle-joint  the  fatality  is 
0.8  per  cent,  greater  than  in  the  let;-  ;  and  in  the  wrist- 
joint  2.5  percent,  greater  than  in  the  bones  of  the  fore- 
arm. The  excisions  at  the  elbow-joint,  on  the  contrary, 
show  more  favorable  results  than  those  of  the  arm,  the 
death-rate  being  5.6  per  cent,  less  in  the  former  than  in 
the  latter.  The  percentage  Of  fatality  in  the  entire  series 
ot  excisions  id'  the  ex  trend  i  iesis  disappointing,  especially 
when  it  is  considered  that  over  four- lift  lis  of  The  excisions 
were  performed  in  the  upper  extremities,  where  the 
chances  for  success  must  be  considered  the  brightest.  It 
disproves  the  opinion  held  by  the  advocates  of  this  op- 
eration, that  excision  involves  less  loss  of  life  than  ampu- 
tation. Thai  it  mighl  be  possible  to  obtain  better  results 
in  well-appointed  hospitals,  constructed  in  accord  with 
the  sanitary  knowledge  of  the  day,  is  not  denied  ,  and 
the  many  excellent,  results  now  obtained  in  conservative 
surgery  in  civil  practice,  under  the  advantages  of  tin 
present  antiseptic  treatment  of  wounds,  should  encourage 
the  military  surgeon  to  persevere  in  his  efforts  in  this 
direction. 

In  brief,  it  may  be  stated  that  the  results  after  exci 
sion  in  the  long  bones  and  in  the  knee-  and  ankle-joints 
were  little  less  than  disastrous,  and  the  ultimate  condi- 
tion of  many  of  these  eases,  although  Considered  success 
ful  shortly  after  the  operation,  proved  t<>  be  deplorable. 
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Summary   of  Twenty- three    Thousand  Seven   Hundred  and  Sixty-two  Amputations,    Indicating  tlu    Period   of  the 

Opt  ration. 


Seat. 


Cases. 


Total. 


lu'.-.  .v 
eries. 


Upper  extremities: 

Ainpiitations;  of  hand  or  fingers 4,501 

Amputations  at  wrist-joint 67 

Amputations  in  forearm 1.655 

Amputations  at  elbow 35 

Amputations  in  arm : 4,626 

Amputations  at  shoulder 722 

Lower  extremities: 

Amputations  of  foot  or  toes 1.045 

Amputations  at  ankle-joint 153 

Amputations  in  lei: 4,900 

Amputations  at  knee-joint 189 

Amputations  in  thigh 5,803 

Amputations  at  hip-joint 66 

Total 23,762 
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Primary  operations  were  the  rule,  over  two-thirds  of 
all  the  amputations  belonging  to  this  group.  In  the  field, 
where  few  of  the  appliances   of  conservative  surgery 

could  be  had,  and  where,  moreover,  the  chances  of  prop- 
erly applying  them  were  uncertain  ;  where,  further- 
more, transportation  for  considerable  distance  was  un- 
avoidable, amputation  became  necessary,  when  attempts 
at  conservation  might  be  made  in  a  general  hospital. 

Primary  operations  give  the  best  chance  of  life;  those 
performed  during  the  inflammatory  or  intermediary 
period  are  the  most  unfavorable  in  their  results  ;  the  ex- 
perience with  intermediary  operations  was  so  discourag- 
ing, that  when  the  time  for  primary  operation  had 
passed  the  operation  was  deferred,  if  possible,  until  the 
inflammation  had  subsided  and  the  lesions  had  become 
local  ami  analogous  to  chronic  disease. 

Of  the  different  modes  of  operation,  each  method  had 
its  advocates-;  but  the  flap  operations  were  more  fre- 
quently used,  especially  in  amputations  near  the  joints. 
Of  11,058  cases  of  major  amputations,  in  which  the 
method  is  specified,  6,240  were  flap  and  4,813  circular 
operations.  A  multitude  of  varieties  of  the  flap  were  re- 
corded ;  instances  have  been  cited  of  the  use  of  the  an- 
terior, posterior,  anteroposterior,  lateral,  bilateral,  ex- 
ternal, internal,  oval,  circular,  [T-shaped,  rectangular, 
and  skin  or  muscular  flap.  As  far  as  stumps  are  con- 
cerned, handsome  rounded  ones  were  achieved  by  each 
method,  and  conical  stumps  were  noted  after  the  circu- 
lar as  well  as  after  tiie  flap  operation. 

The  side  upon  which  the  operation  was  performed 
was  recorded  in  18,718  cases.  The  amputations  on  the 
left  side  exceeded  those  on  the  right  by  3.4  pet  cent. 
Whether  the  seat  of  injur}'  was  on  the  right  or  left  side 
seems  to  have  had  no  influence  upon  the  ratio  of  mor- 
tality. 

The  number  of  double  operations  performed  on  ac- 
count of  shot  injuries  was  172  ;  of  these,  both  upper  ex- 
tremities were  amputated  in  47,  one  upper  and  one  lower 
in  43,  and  both  lower  in  82,  as  follows  : 

Numerical  Statement  of  One  Hundred  and  Seventy-tiro 
Cases  of  Double  Amputations  for  Shot  Injuries. 
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The  mortality-rate  of  the  cases  in  which  both  the  up- 
per members  were  removed  is  34.(1  per  cent.  ;  of  those  in 
which  one  of  the  upper  and  one  of  the  lower  extremities 
were  amputated,  50.0  per  cent.,  and  of  those  in  which 
the  two  operations  were  performed  in  the  lower  mem- 
bers, 61.7  per  cent.  David  J..  Huntington. 

1  Medical  and  Surgical  History  of  the  Wat  of  the  Rebellion. 

WRIST,  JOINTS  OF  THE.  The  skeleton  of  the  wrist, 
being  a  series  of  small  bones  essentially  similar  in  char- 
acter, may  be  considered  as  a  whole,  and  we  may  hence 
conceive  a  superior  radio-carpal  or  wrist-joint  proper,  be- 
tween the  bones  of  the  forearm  and  the  carpus,  and  an 
inferior  or  earpo-metacarpal  joint,  between  the  carpus 
and  the  metacarpus.  Again,  we  may  consider  separately 
the  two  rows  of  carpal  bones,  and  regard  the  somewhat, 
irregular  union  between  them  as  an  intracarpal  or  medio- 
carpal  joint.  Finally,  we  may  consider  each  bone  as  a 
separate  unit  and  its  union  with  each  of  those  which  it 
touches  as  so  many  carpal  joints  of  a  secondary  degree. 

Of  the  three  transverse  joints  formed  by  the  rows  of 
carpal  bones,  the  upper  one  is  the  only  one  that  has  any 
very  marked  mobility,  the  middle  one  has  somewhat  less, 
and"  the  lower  or  carpo-metacarpal  joint  litis  the  least  of 
all.  It  is,  indeed,  instructive  and  logical  in  regarding  the 
movements  to  follow  the  plan  adopted  by  .Meyer,  ami  con- 
sider the  lower  row  of  bones  as  combined  for  practical 
purposes  with  the  metacarpal  bones  with  which  they  ar- 
ticulate aud  the  upper  row  as  an  articular  integer  or 
meniscus  which  is  the  essential  interposed  clement  be- 
tween the  forearm  and  the  hand.  Viewing  the  form  of 
the  surfaces,  the  articulation  between  the  meniscus  and 
the  forearm  is  a  pommel  or  ellipsoidal  joint.  Movement 
is  necessarily  freest  in  the  direction  of  the  axes  of  the  el- 
lipsoid, but  still  a  certain  amount  of  rotation  is  possible. 
The  surfaces  involved  are  those  of  the  triangular  carti- 
lage and  the  radius  above,  and  the  scaphoid,  semilunar, 
and  cuneiform  below.  The  ulna  di  PS  not  enter  into  the 
articulation,  nor  does  the  pisiform  U  ,.e.  Many  compar- 
ative anatomists  art;  of  the  opinion  that  the  triangular 
fibro-cartilage  represents  a  carpal  element  which  in  its  com- 
plete form  long  ago  vanished  from  the  mammalian  car- 
pus and  that  the  pisiform  bone  is  another  vestige  of  the 
same  kind.  Certain  facts  of  abnormal  variation  seem  lo 
Support  this  view  and  to  show  that  the  pentadactx  late 
form  of  the  human  hand  is  not  the  primitive  form,  firmly 
fixed  though  it  now  is,  but  that  a  seven  digil  hand  was 
probably  the  original  mammalian  type.  Odd  cases  of 
supernumerary  wrist-bones  and  fingers,  which  are  occa- 
sionally seen,  are,  according  to  this  view,  instances  of 
atavism. 

The  mid-carpal  joint  is  of  a  mixed  character,  having, 
like  the  mid-tarsal  joint  of  the  foot,  a  wavj  outline,  the 
comparatively  large,   convex  upper   surfaces   of  the   os 
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were,  one  of  the  most  powerful  protecting  ligaments  of 
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English  anatomists  group  these  bands  together  Indis- 
criminately as  the  anterior  annular  ligament,  but  there 
readily  be  distinguished  two  bands  -a  superficial  one, 
to  which  the  name  of  annular  ligament  mav  properly  be 
applied,  as  it  Is  a  process  of  the  deep  fascia  of  the  arm 
which  pasn  -  over  the  tendon  of  the  palmaris  longus  and 
the  ulnar  vessels  and  nerve,  being  continuous  with  the 
posterioi  annular  ligament  at  either  >i'U- .  the  second  is 
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from  the  scaphoid  outward  to  the  same.     There  is  also  a 
dorsal  radiate  ligament  diverging  from  the  <>s  magnum. 

The  only  Other  joint  requiring  especial  mention  is  thai 
of  the  metacarpal  hone  of  the  thumb  with  the  trapezium. 
This  is  an  excellent  example  of  the  joint  by  reciprocal 
reception,  sometimes  termed  the  saddle-joint.  Its  mo- 
tions are  freest  in  two  directions,  which  correspond  to  the 
motions  of  adduction  and  abduction  on  the  one  hand, 
and  of  the  various  adjustments  of  opposition  on  the 
other.  Fni id,  Bakt  r. 

XANTHOMA.  Xanthoma,  or  xanthelasma,  as  it  is 
sometimes  called,  is  one  of  the  benign  new-formations  of 
the  skin.  It  has  at  different  times  received  the  names 
fibroma  lipotnalodes,  vitttigoidea,  and  molluscum  cholesle- 
ri'i'ii .  Haver,  of  Paris,  first  described  the  affection,  with 
the  title  Plaques  ja " n&ln a  des  paupiires.  The  new- 
growth  is  one  of  connective  tissue,  and  while  it  has  a  de- 
cided predilection  for  the  upper  eyelids,  the  yellow,  or 
buff-colored  nodules  of  which  the  patch  is  composed 
may  form  upon  various  other  portions  of  the  body.  I 
have  seen  it  affecting  several  other  regions,  and  Bulkley, 
Hardaway,  Robinson,  Barlow,  Hyde,  and  others  have  re- 
cently reported  cases  in  which  the  disease  appeared  upon 
the  extremities  and  trunk.  It  often  occurs  about  the 
elbows  and  knees,  but  rarely  unless  the  eyelids  are  at  the 
same  time  affected. 

Varieties. — There  are  two  forms  in  which  the  disease 
occurs,  xanthoma  planum,  and  xanthoma  tuberosum. 

The  plane  variety  consists  of  plates  or  patches  of  yel- 
lowish or  chamois-skin-like  tissue  situated  in  the  corium, 
and  projecting  but  slightly  if  at  all  above  the  skin  level. 
The  patches  are,  for  the  most  part,  small,  smooth,  and 
soft,  with  well-defined  borders,  and  are  usually  elongated 
or  oval.  The  color  may  vary  from  a  creamy-white  to  a 
bronze,  or  an  orange-yellow,  and  upon  the  eyelids  the 
patches  may  have  an  arched  configuration.  In  the  be- 
ginning  tin  lesion  has  only  the  size  of  a  pin's  head,  but 
this  is  added  to  gradually,  until  after  several  years  of 
slow  growth  one  or  more  good-sized  patches  arc  formed. 
These  are  mostly  found  upon  the  upper  lid,  more  seldom 
upon  the-  lower,  and  at  times  in  the  skin  surrounding  the 
eye.  Sometimes  patches  are  found  upon  the  body  when 
none  exist  or  have  existed  upon  the  lids.  Dr.  Robinson 
showed  such  a  case  several  years  ago  at  the  New  York 
Dermatological  Society,  and  Hyde  had  an  illustration  of 
a  case  in  which  the  knees  and  elbows  were  alone  affected. 
in  the  Jour  mil  of  Cutaneous  and  Genito-  Urinary  Diseases 
of  1887. 

Xanthoma  tuberosum  differs  from  the  preceding  variety 
in  that  it  occurs  as  papules,  or  tubercles,  varying  from  the 
size  of  a  pin's  head  to  that  of  a  bean,  isolated  or  aggre- 
gated into  plaques.  The  lesions  are  more  elevated,  more 
firm  to  the  touch,  and  more  likely  to  occur  on  other  parts 
than  upon  the  eyelids.  Both  forms  may,  however,  co- 
exist, and  patches  of  the  plane  xanthoma  may  show 
tuberous  elevations. 

Xanthoma  Multiplex. — In  this  rare  form  the  lesions  arc 
scattered  over  the  body,  invading  the  face,  flexures  of 
joints,  soles,  palms,  possibly  the  genital  organs,  and  also 
mucous  membranes,  as  the  tongue  (see  article  Tongue, 
Diseases  of  the).  It  has  in  one  instance  been  known  to 
rapidly  spread  over  the  whole  body. 

Symptoms  are  almost  wholly  wanting.  In  the  usual 
course  of  the  disease  yellowish  macules  tire  first  noticed 
upon  the  upper  lid.  near  the  external  or  internal  canthus, 
and  spreading  occurs  without  subjective  manifestations. 
In  the  tubercular  form  there  may  be  some  pain,  and  this 
has  been  especially  noted  when  the  palms  and  soles  were 
involved.  In  xanthoma  multiplex  there  is  often  much 
itching  of  the  skin,  even  in  the  absence  of  jaundice. 

Etiology.  —  Xanthoma  is  more  frequent  in  women  than 
in  men.  It  is  not  usually  met  witii  before  middle  life, 
though  occasional  cases  in  quite  young  subjects  have 
been  recorded. 

Nothing  definite  has  been  discovered  in  regard  to  the 
true  cause  of  the  condition.  Heredity  has  been  shown,  by 
Church  and  others,  to  play  a  part  in  certain  forms  of  the 
disease. 


.Many  cases  are  associated  witli   jaundice  and  diso 
of  the  liver,  and  while  some  observers  have  considered 

the  jaundice  to  be  a  secondary  condition  due  to  the  xan- 
thomatous disease  of  the  liver  or  bile-ducts,  others  nave 
regarded  it  as  causative.  In  thirty  cases  collected  by 
Hebra  and  Kaposi,  icterus  was  present  in  fifteen.  Mur- 
chison  and  others  have  believed  the  circulation  of  bile- 
pigment  in  the  blood  to  be  an  etiological  factor.  I  have 
Been  xanthoma  in  diabetic  subjects,  and  it  is  said  to  lie 
(piite  frequent  in  this  disease.  Hutchinson  has  -hown 
its  pathological  relation  with  icterus  and  arthritis. 

In  1883  Balzer  described  microbes  found  in  the  granu- 
lar matter  of  the  excised  tumors  ;  but  bo  far  as  1  am 
aware,  they  have  never  been  proven  to  bear  a  causative 
relation  to  the  affection.  Balzer  was  led  to  seek  a  para- 
Eitic  origin  fcrthi  die;  tea  from  the  analogy  which  exists 
between  it  and  tuberculosis,  lepra,  etc. 

Jaundice  in  many  cases  firs)  shows  itself  long  after  the 
xanthoma  lesions,  and  in  many  eases  is  wholly  absent,  as 
are  also  all  signs  of  liver  derangement. 

Pathology. — Though  all  observers  are  not  in  strict  ac- 
cord, it  is  now  generally  agreed  that  xanthoma  consists 
of  a  connective-tissue  new-growth.  Robinson  states  that 
connective  tissue  forms  the  basis  of  the  tumor,  in  which 
fatty  degeneration  readily  occurs.  Some  observers  have 
found  the  changes  in  the  skin  identical  with  those  found 
in  the  early  stages  of  atheroma.  I've  Smith  says  "  young 
leucocytes  never  form  true  tissue  elements,  molecular 
fatty  degeneration  rapidly  overtaking  them,  and  leading 
to  their  ultimate  disappearance  in  a  detritus  of  oil-drops, 
calcareous  masses,  and  cholesterine  crystal-."  Instead 
of  following  this  course,  which  he  designates  the  inflam- 
matory type  of  the  disease,  the  new  cells  may  grow  to  i\ 
considerable  size,  and  form  fusiform  and  stellate  corpus- 
cles of  connective  tissue.  Fatty  degeneration  may  occur 
in  this  form  as  well,  but  is  here  a  much  slower  process. 

Diagnosis. — The  only  disease  at  all  likely  to  be  mis- 
taken for  xanthoma  is  that  known  as  milium.  The  dis- 
tinction is  not  difficult,  though  the  situation  of  the  lesion 
and  the  gross  appearances  when  milium  papules  are  aggre- 
gated may  be  quite  similar  in  the  two  diseases.  Press- 
ing out  the  contents  of  the  milium  papules  shows  at  once 
the  nature  of  the  affection. 

Prognosis. — Some  cases  spontaneously  recover,  but 
this  is  as  rare  as  it  is  a  fortunate  occurrence,  and  one  not 
likely  to  be  looked  for.  Degeneration  into  malignant 
growth  has  never  been  observed.  Most  cases  last  many 
years  or  during  one's  whole  life,  unless  actively  treated. 

Treatment. — Excision,  carefully  done  to  avoid  ectro- 
pion, when  the  eyelids  are  affected,  offers  the  best  means 
of  removing  the  growth.  This  operation  is  often  re- 
sorted to  for  cosmetic  effect.     The  dermal  curette  has 

been  advocated   by  some. 

Co-existing  disorders,  such  as  disease  of  the  liver,  dia- 
betes, etc.,  should  be  discovered  and  treated. 

I  have  seen  one  case,  in  a  woman  with  diabetes,  where 
the  xanthoma  diminished  as  the  diabetes  improved. 
The  use  of  phosphorus  followed  by  turpentine  has.  ac- 
cording to  Besnier,  produced  rapid  disappearance  of  the 
tubercles. 
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XERODERMA  PIGMENTOSUM.  The  name  xero- 
derma" is  one  of  those  formerly  given  to  the  milder 
form  of  ichthyosis,  but  of  late  years  it  has   been   used    in 

connection  with  the  qualification  "pigmentosum,"  to  de- 
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illation  as  a  remedy  for  the  disease.  It  was  adminis- 
tered internally  in  (loses  of  from  ten  to  fifteen  drops,  in 
emulsion,  and  was  also  applied  locally  to  the  throat.  It 
is  now  practically  obsolete  as  a  medicine. 

Edward  Curtis. 

YARROW  (Milljoil  ;  Mili.f,  uilli .  Codex  .Med.),  .I,-/,///,,, 
millefolium  ;  Order  Composite.  This  is  a  very  familiar 
plant,  both  in  Europe  and  America.  Its  half-domesticat- 
ed way  of  growing  in  old  pastures,  waysides,  and  gardens 
in  this  country  makes  it  seem  like  an  introduced  herb. 
It  has  a  perennial  root,  from  which  arise  one  or  more, 
often  several  or  many,  upright  simple  stems  a  foot  or 
eighteen  inches  high,  leaves  narrow,  twice  pinnately 
parted,  with  linear  divisions  also  cleft  or  gashed  inflor- 
escence, a  Bat-topped  compound  corymb,  of  many  small 
heads  of  white  flowers.  Heads  radiate,  small,  with  many 
tubular  and  four  or  live  ray  flowers.  A  pink  variety  is 
not  rare,  and  occasionally  cultivated. 

Yarrow  has  a  bitterish,  fragrant  odor  and  a  very  bitter 
taste.  The  former  is  due  to  an  essential  nil  of  composite 
character,  and  of  different  physical  properties,  according 
as  it  is  distilled  from  the  flowers,  herb,  or  root.  The  or- 
dinary oil  (from  both  flowers  and  leaves)  is  of  a  dull, 
greenish  blue  color,  pungent  aromatic  odor,  and  burning 

camphoraceous  taste.  The  yield  is  very  small.  Its  bit- 
terness is  due  to  a  dark-red  unerystalii/.able  substance 
called  achillein,  also  present  in  other  species  of  OckiUem. 
It  is  a  doubtful  alkaloid,  and  may  also  be  decomposed 
into  glucose  and  achilletin  by  the  usual  treatment  with 
acid. 

"l  arrow,  like  thoroughwort,  is  an  aromatic  bitter  tonic, 
with  far  more  emphasis  upon  the  bitter  than  aromatic 
properties.  It  has  been  given,  like  most  of  its  class,  in 
intermittent  fever,  with  reputed  benefit,  and  it  still  is 
given  for  amenorrhcea,  etc..  occasionally  as  a  popular 
remedy.  It  has  no  special  value  in  any  of  the  above  di- 
rections. 

Dose  rather  indefinite,  best  given  in  infusion. 

ALLIED  Plants,  etc. — Thorotjghwort,  CHAMOMILE, 
etc.  Stuiiolina  cha/macypa/rissus,  by  some  botanists  in- 
cluded in  the  same  genus  with  yarrow,  is  the  eantoliiu  or 
aurone femettt  of  the  Codex.  II*.  P.  BoUes. 

YAWNING.  Synonyms:  Gaping,  Oscitation ;  Germ., 
Qahnen  ;  Pr.,  Bafflement. 

Definition.  —  Yawning  is  a  physiological  modification  of 
respiration  by  which  the  act  is  intensified.  It  consists  in 
an  involuntary,  forcible,  and  profound  inspiration,  fol- 
lowed by  a  pause  and  a  prolonged  expiration.  When 
fully  developed,  it  is  accompanied  by  a  wide  opening  of 
the  mouth,  an  elevation  of  the  velum  palati,  and  depres- 
sion of  the  larynx,  a  roaring  sound,  and  usually  a  click  in 
each  ear,  a  flow  of  saliva,  and  a  suffusion  of  the  eyes  with 
tears,  and  a  more  or  less  imperative  impulse  to  extend 
the  limbs,  especially  the  arms  (pandiculation),  to  bow 
and  twist  the  trunk,  and  to  throw  back  the  head.  The 
inspiratory  act  is  frequently  audible,  and  the  expiration 
usually  acquires  a  distinct  blowing  sound.  Tiie  eleva- 
tion of  the  palate  closes  the  posterior  nares  and  causes 
the  air  to  be  admitted  wholly  through  the  mouth.  In 
the  same  way  the  Eustachian  tubes  are  closed,  causing 
momentary  obtunding  of  hearing.  The  contraction  of 
the  palatal  muscles  often  precedes  the  opening  of  the 
mouth,  and  tends  to  persist  for  a  momqnl  after  its  closure. 
The  commencement  of  their  contraction  is  not  infre- 
quently accompanied  by  a  rapid  succession  of  three  or 
four  short,  broken  inspiratory  efforts. 

Physiology. — Fawning  is  a  physiological  expression  of 
fatigue  and  a  disposition  to  sleep.  It  may,  however, 
arise  from  a  retardation  of  the  respiration,  or  from  any 
influence  which  will  impair  the  oxygenation  of  the  blood. 
It  is  frequently,  therefore,  a  product  of  melancholy,  lan- 
guor, ennui,  torpor,  or  debility,  or  of  the  malaise  which 
precedes  the  onset  of  disease.  It  is  liable  to  follow 
prolonged  abstraction  of  mind  or  concentration  of 
thought.  It  is  sometimes  the  result  of  feeble  or  laborious 
digestion,  of  gastralgia,  or  of  other  disorder  of  the  da- 
tive organs;  or  it  may  occur  in  response  to  a  demand  for 


increased  activity  of  circulation.  It  may  be  sympathetic. 
'I'm  some  individuals  ii  is  habitual,  occurring  without  fa- 
tigue, and  being  but  the  outgrowth  of  the  lassitude  or 
indolence  of  their  natures.  It  may  sometimes  be  attrib- 
uted to  the  possession  of  an  inferior  degree  of  intelli- 
gence, a  slothful,  inactive,  effeminate,  timid,  or  lustful 
disposition,  incapable  alike  of  vigorous  mental  exertion 
or  of  prolonged  physical  activity. 

That  yawning  may  be  the  response  to  a  demand  for 
increased  activity  of  oxygenation  in  the  lungs,  is  demon 
strafed  by  placing  an  animal  in  an  irrespirable  atmos- 
phere. Repeated  yawning  occurs  shortly  before  the 
animal  succumbs  to  asphyxia.  The  phenomenon  is  there- 
fore usually  explained  on  the  Supposition  thai  if  is  due 
to  a  stimulus  transmitted  from  the  central  nervous  sys- 
tem in  response  to  a  peripheral  impression,  in  most  eases 
arising,  in  part  at  least,  from  the  respiratory  apparatus. 
Longet  has  attributed  it  to  the  accumulation  of  too 
a  quantity  of  venous  blood  in  the  righl  side  of  the  heart, 
whence  the  peripheral  impression  is  supposed  to  pro- 
ceed.     Pr whatever  source  we   derive    the   peripheral 

impression,  however,  the  act  is  generally  admitted  to  be 
reflex  in  character.  Of  the  reflex  nature'  of  the  stimulus 
which  produces  the  muscle-contractions  in  the  extremi- 
ties, there  can  be  no  doubt  ;  for  it  is  a  mailer  of  repeated 
observation  that  the  hand  which,  owing  to  paralysis,  has 
been  for  years  beyond  control  of  the  will,  and  has  be 
come  firmly  contracted  by  post  paralytic  rigidity  of  its 
flexor  muscles,  will  often  become  distended  during  yawn- 
ing. It  is  evident  here  that  the  .stimulus  can  emanate 
only  from  the  spinal  centres. 

The  mechanism  of  yawning  is  the  same  as  thai  of  nor- 
mal respiration  ;  the  same  muscles  are  called  into  action, 
but  their  movements  are  more  extended.  (See  Respira- 
tion, Vol.  VI.,  p.  205.)  The  diaphragm,  the  scalcni,  the 
sterno-cleido-mastoids,  the  clavicular  portions  of  the  tra- 
pesii,  the  lesser  pectorals,  the  subclaviculars,  the  exter- 
nal intercostals,  the  serrati  magni,  the  rhomboids — in 
fact,  till  the  muscles  which  normally  acl  as  direct  or  as 
auxiliary  forces  in  the  full  expansion  of  flic  chest,  take 
part  in  the  inspiratory  movement  And  all  the  muscles 
of  forced  expiration  arc  called  into  action  in  the  expira- 
tory stage.  In  the  fully  developed  yawn  there  is  the 
action  also  of  the  muscles  of  the  face,  the  depressors  of 
the  lower  jaw,  the  dilators  of  the  nostrils  and  upper  lip. 
the  orbiculares palpebrarum,  the  zygomatics,  ami  of  the 
depressors  of  the  hyoid  bone  and  larynx,  and  finally  of 
the  muscles  of  the  back  in  the  bowing  of  the  trunk,  and 
of  the  extensors  of  the  extremities  when  stretching  oc- 
curs. 

Yawning  is  involuntary.  It  begins  without  the  sanc- 
tion of  the  will,  and,  once  begun,  it  cannot  be  arrested. 
In  Ibis  it  resembles  sighing,  sneezing,  hiccough,  and  other 
modifications  of  respiration,  without,  however,  possess- 
ing their  full  spasmodic  quality.  Yet  the  will  is  not 
entirely  deprived  of  influence  over  if  ;  for  a  yawn  may 
be  often  in  a  measure  concealed  by  a  forcible  effort  at 
Closure  of  the  jaws,  and  the  mouth  may  be  closed  before 
the  yawn  has  subsided.  It  may  be  imitated,  but  no 
amount  of  effort  will  induce  it  unless  a  sufficient  cause 
for  it  exist.  As  Carpenter  says.  "  this  act  may  be  per- 
formed by  the  will,  though  not  completely  ;  and  is  one 
that  is  particularly  excited  by  an  involuntary  tendency 
to  imitation,  as  everyone  must  have  experienced  who 
has  ever  been  in  company  with  a  set  of  yawners." 

After  yawning  there  is  usually  a  momentary  pause  in 
the  respiratory  movements,  followed  by  normal,  tranquil 
breathing.  The  forced  respiration  has  nol  only  supplied 
the  blood  with  its  needed  oxygen,  but,  aided  by  the  mus- 
cular contractions,  has  removed  venous  engorgement  and 
accelerated  the  systemic  circulation.  At  the  same  time, 
a  moment's  relaxation  has  been  given  to  the  fatigued 
body,  and  a  sense  of  relief  is  usually  afforded. 

Symptomatology, — The  value  of  yaw  ning  as  a  symptom 
has'  been  at  different  times  very  differently  estimated. 
Hippocrates  recognized  it  as  a  precursor  of  a  fever,  par- 
ticularly Of  intermittent  fever.  From  its  frequency  and 
intensity,  he  prognosticated   the  severity  and  duration  of 

the  disease.     Yawning,  with  suffusion  of  the  eyes  and 
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Yawning. 
Yellow  Fever, 


Sequence  (there  arc  yeast -eel  Is  in  or  upon  our  food  al- 
most always).  Dose  of  liquid  yeast,  fifteen  or  twenty 
grams  (  \  83.).  It  still  survives  to  a  moderate  extent  as  a 
poultice  (Cataplasma  Fermenti,  Br.  Ph.),  which  is  simply 
a  thin  raised  dough. 
•■Take  of 

Beer  yeast 0  fluid  ounces. 

Wheat  en  Hour 1-1  ounces. 

Water  heated  to  100    P.  (37.8    C.) 0  fluid  ounces. 

Mix  the  yeast  with  the  water  and  stir  in  the  flour.  Place 
the  mass' near  the  lire  till  it  rises  "  (Br.   I'll.). 

Yeast  poultice  is  a  light,  agreeable  application,  and  is 
thoughl  to  overcome  the  odor  and  reduce  the  decom- 
position of  sloughing  sores.  It  is  seldom  used  in  this 
country. 

A 1. 1. ii.i)  Plants. — The  species  of  Saccharomyces  and 
related  ferment-forms  are  as  great  a  puzzle  to  botanists 
as  their  actions  are  to  chemists,  but  so  much  is  certain 
that  there  arc  several  distinct  forms,  each  of  which  is 
capable  of  producing  a  specific  change  in  a  number  of 
substances  ;  their  forms  arc  not  always  easily  distinguish- 
able. The  lactic,  butyric,  and  acetic  acid  fermentations, 
and  others,  have  each  been  shown  to  have  peculiar  cell- 
growths  accompanying  them  which  can  be  propagated 
and  isolated  like  Yeast,  for  the  purpose  of  producing 
them.      .See  FERMENTATION.  IF.  P.  JiolltS. 

YELLOW  FEVER.  Definition.— A  specific  infectious 
e,  contracted  by  exposure  in  infected  localities  ; 
characterized  by  a  single  febrile  paroxysm  of  short  dura- 
tion (two  to  five  days  ,  by  the  presence  of  albumen  in  the 
urine,  an  icteric  color  of  the  skin,  and  a  tendency  to  pas- 
sive haemorrhages  from  mucous  surfaces — especially  from 
the  stomach— producing  "  black  vomit." 

History  and  Geographical  Distribution. — The  geograph- 
ical range  of  yellow  fever  is  more  restricted  than  that 
of  any  other  acute  infectious  disease,  and  within  the  area 
of  its  prevalence  it  is  essentially  a  disease  of  the  littoral, 
and  especially  of  seaport  cities.  While  occasional  epi- 
demics have  occurred  upon  the  southwest  coast  of  the 
Iberian  peninsula,  the  disease,  as  an  epidemic,  is  unknown 
elsewhere  in  Europe,  and  there  is  no  evidence  that  it  has 
ever  invaded  the  great  and  populous  continent  of  Asia. 
In  Africa  it  is  limited  to  the  west  coast.  In  North  Amer- 
ica, although  it  has  occasionally  prevailed  as  an  epidemic 
in  every  one  of  our  seaport  cities  as  far  north  as  Boston, 
and  in  the  Mississippi  Valley  as  far  north  as  St.  Louis, 
it  has  never  established  itself  as  an  endemic  disease 
within  the  limits  of  tin-  United  States.  Vera  Cruz,  and 
probably  other  points  on  the  Gulf  coast  of  .Mexico,  are 
however  at  the  present  time,  endemic  foci  of  the  disease. 
In  South  America  it  has  prevailed  as  an  epidemical  all 
of  the  sea-ports  on  the  Gulf  and  Atlantic  coasts,  as  far 
south  as  Montevideo  and  Buenos  Ay  res,  and  on  the 
Pacific  along  the  coast  of  Peru. 

The  region  in  which  the  disease  lias  had  the  greatest 
and  most  frequent  prevalence  is  bounded  by  the  shores 
of  the  Gulf  of  Mexico,  and  includes  the  West  India 
islands.  Within  the  past  few  years  yellow  fever  has 
been  carried  to  the  west  coast  of  North  America,  and  has 
prevailed  as  an  epidemic  as  far  north  as  the  Mexican  port 
of  Guaymas,  on  the  Gulf  of  California. 

The  idea  that  yellow  fever  may  originate  de  novo, 
within  the  area  of  its  occasional  prevalence,  was  enter- 
tained by  many  medical  authors  during  the  first  half  of 
the  present  century,  and  is  still  held  by  a  few.  Thus 
Cornillac  (1886)  says  :  "  In  the  zone  which  is  habitual  to 
it,  yellow  fever  may  develop  at  a  given  moment  without 
apparent    cause.      It    is  born    spontaneously  at  a  point    of 

this  zone,  or  at  several  at  a  time,  and  neither  the  tempera- 
ture, moisture,  barometric  pressure,  electricity,  or  finally 
effluvia  given  off  from  the  soil,  can  explain  this  sudden 
invasion. '     It  is  true  that,  in  localities  where  the  disease 

is  endemic,  cases  occur  which  are  not  directly  traceable 
to  importation,  but  it  is  also  true  that  in  the  principal 
endemic  foci  of  the  disease,  such  as  Vera  Cruz,  Havana, 
and  Rio  Janeiro,  yellow  fever  was  at  one  time  un- 
known, and   we  have  reliable   historical   data   fixing  the 


date  of  its  importation.  In  short,  a  careful  consideration 
of  the  historical  evidence  relating  to  the  disease-  gives  no 
support  to  the  idea  of  independent  local  origin,  any  more 

than  in  the  case  of  small-pox,  cholera,  or  other  specific 
infectious  diseases. 

But  the  early  history  of  the  disease  is  involved  in  ob- 
scurity, and  we  are  at  present  unable  to  determine 
whither,  as  maintained  by  some,  it  was  endemic  at  cer- 
tain points  on  the  shores  of  the  Gulf  of  Mexico  at  the 
time  of  the  discovery  of  the  "  new  world."  or  whether  it 
was  imported  to  the  West  Indies  from  the  African  coast, 
as  maintained  by  others.  The  early  historians,  Herrera, 
Ovicdo.  Rochefort,  and  others,  make  reference  to  epi- 
demics among  the  natives  which  occurred  prior  to  the 
discovery  of  the  Antilles,  and  to  fatal  pestilential  dis- 
eases among  the  first  settlers  of  these  islands;  but  their 
accounts  are  not  sufficiently  exact  to  enable  us  to  affirm 
thai  the  disease  referred  to  by  them  was  yellow  fever. 
The  west  coast  of  Africa  was  discovered  and  colonized 
to  some  extent  before  the  discovery  of  America,  but  the 
first  authentic  accounts  of  the  prevalence  of  yellow  fe- 
ver on  this  coast  date  back  only  to  the  year  1T7*.  over 
two  centuries  after  the  lirst  .settlements  had  been  estab- 
lished. On  the  other  hand,  this  very  epidemic  of  1778 
at.  St.  Louis  (Senegal),  was  traced  to  importation  from 
Sierra  Leone,  a  portion  of  the  African  coast  which,  ac- 
cording to  Ilirsch,  "appears  to  be  the  head-quarters  of 
the  disease,  and  the  starting-point  of  its  epidemic  inroad 
into  the  territories  lying  to  the  north  and  south,  as  well 
as  into  the  West  African  islands." 

Rochefort,  whose  "  Histoire  naturelleet  morale des  isles 
Antilles  de  I'AmePique  "  was  published  in  Holland  in  1558, 
says  of  the  West  Indies  :  "  The  air  of  all  those  islands  is 
very  temperate,  and  healthy  when  one  is  accustomed  to  it. 
The  /'«.'/.'  was  formerly  unknown  there  as  well  as  in  ( Ihina 
and  other  places  in  the  ( orient  :  but  some  years  since  the 
islands  were  afflicted  with  malignant  fevers,  which  the 
physicians  considered  contagious.  The  bad  air  was 
brought  there  by  some  ships  which  came  from  the  coast 
of  Africa,  but  at  present  we  hear  nothing  more  of  these 
maladies." 

It  seems  very  probable  that  a  pestilent ial  malady  which 
prevailed  for  a  time  in  these  usually  healthy  islands  and 
then  disappeared,  was  in  fact  yellow  fever,  and  that  it 
was  introduced  by  ships  from  the  west  coast  of  Africa  is 
not  at  all  incredible.  Indeed,  it  almost  seems  necessary  to 
look  for  an  original  endemic  focus  of  the  disease  outside 
of  the  West  Indies,  for  the  reason  that,  in  the  compara- 
tively few  places  where  it  is  now  endemic,  there  is  his- 
torical evidence  to  show  that  there  was  a  lirst  importa- 
tion and  a  previous  period  of  exemption  :  while,  on  the 
other  hand,  the  conditions  upon  which  endemicity  at 
the  present  day  seems  mainly  to  depend,  were  formerly 
unknown — conditions  trising  from  the  aggregation  >i 
population  at  seaport  cities,  as  at  Havana,  Vera  Cruz, 
and  Rio  Janeiro. 

Some  authors  have  attempted  to  identify  the  epi- 
demic disease  mentioned  by  Humboldt — called  by  the 
natives  " Matlazahuatl " — which  prevailed  in  Mexico  in 
1545,  1576,  W.My-M .  and  1761-62,  with  yellow  fever:  but, 
as  pointed  out  by  Ilirsch.  this  disease  prevailed  almost 
exclusively  among  the  natives  of  the  interior  and  of  the 
table-land  of  Mexico,  while  yellow  fever  is  essentially  a 
disease  of  the  littoral. 

Cornillac.  a  recent  French  author  who  has  made  a 
careful  study  of  the  sanitary  bistory  of  the  West  Indies, 
as  contained  in  the  works  (,f  Oviedo,  Berrera,  Goinara, 
and  other  Spanish  authors  of  the  sixteenth  century,  ar 
rives  at  the  conclusion  that  the  pestilential  disease  from 
which  the  settlers  in  the  first  Spanish  colony  at  Xucva- 
Isabella,    and    at     Santo    Domingo    (1494-1514),    are    said 

to  have  suffered,  and  which  was  characterized  by  a 
"saffron-yellow"  color  of  the  skin,  was  in  truth  yrl- 
low  fever.  While  it  appears  quite  probable  that  this 
was  so,  we  cannot  accept  it  as  demonstrated,  as  the  first 

authentic  accounts  of  yellow  fever  in  the  West  Indie- 
date  from  about  the  middle  of  the  following  century. 

In  1685  a  French  colony  was  established  upon  the  isl- 
and  of   Guadeloupe,   and    shortly    after    their    arrival    a 
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j'ear,  :in<l  nearly  every  month,  from  1850  to  the  present 
time." 

'Manzanillo. — "  Yellow  fever  every  year  since  1866." 
Vera  Cruz,  the  principal  seaport  on  the  Gulf  coast  (if 
Mexico,  is  also  the  principal  endemic  focus  of  yellow 
fever  upon  this  coast.  According  to  Hinemann,  the  first 
epidemic  occurred  in  1699,  a  year  in  which  yellow  fever 
was  widely  prevalent  in  the  West  Indies,  and  in  which 
it  prevailed  for  the  first  time  as  an  epidemic  in  the  city 
of  Philadelphia. 

The  following  table,  which  I  copy  from  a  paper  by  Dr. 
Zacarias  H.  Molina,  a  medical  officer  of  the  Mexican 
Army  who  has  for  a  number  of  years  been  on  duty  in 
tin-  Military  Hospital  at  Vera  Cruz,  shows  the  continued 
prevalence  of  the  disease  in  that  city  during  a  period  of 
nearly  fifteen  years  ; 

Mortality  from    YeUow   fever  in   tlu    ('it//  of   l"<  ra  Cmz 
'from  July,  1867.  to  December,  1881. 


Months. 


January . 
February  . 
Marcn 

April 

May 

June 


July s  28 

August 29  -.'1 

September..  86  21 

I 17  it 

r.  ...  11  2 

■  December. ...  8  3 


»  gig  g  g 

~.     7.     So     /    So 
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1  -1 
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19  14 

113  45 

71  53 

17  :so 
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15  11 
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1    1 


3  .. 

1  2 
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59  11 

59  24 

74  7 

20  12 

1(1  11 

7  6 


7 

2 

4 

11 

29 

93 

lis 

105 

•11 

13 
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1 
1 

4 

2  7 

1  54 

7  111 

'.I  164 

6  77 

1  5(1 


Hi  ti 

5  4 

'I  1 

7  1 

58  1 

111  2 

110  1 

62  3 
45 

24  .. 

7  .. 


Totals...     109,193     7    10  -.'71  210  223  79  425  31  528  114  21  2491675 
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29 
29 
04 
. .  238 
1  182 
3  89 
9  22 
42  25 
92  is 
OS      4 


There  is  no  evidence  of  continued  prevalence  at  other 
towns  upon  the  Mexican  coast,  but  epidemics,  which 
have  usually  been  traced  to  importation  from  Vera  Cruz, 
have  occurred  at  Matamoras  (1858,  1863,  1867);  at  Tam- 
pieo  (1821,  1886,  1845,  1847,  1853,  1864);  at  Tuzpan 
(1868,  1875,  1877)  ;  at  CampecM  (1865,  is??),  and  at 
Manzanillo  (1868). 

The  Gulf  coast  of  South  America,  and  especially  the 
English  and  French  settlements  in  Guiana,  have  been 
frequently  visited  by  epidemics  of  yellow  fever,  and  it 
is  probable  that  the  disease  is  endemic  at  one  or  more 
points  upon  this  coast.  Its  epidemic  prevalence  is  re- 
corded for  the  following  years  at  Demerara :  1793-96, 
1800,  1803,  1818,  1819,  L820,  1821,  1825,  1*27,  1828,  L831, 
ls:iT-:!i).  1S41-4.-,.  1851-53,  1861-66  (Hirsch). 

In  Venezuela  the  disease  has  prevailed  at  the  capital. 
Caracas,  and  the  neighboring  seaport,  /.<*  Guayra,  in  the 
Mars  169:;.  161)6,  1793,  IT'.iT.'  1802,  and  1869. 

In  Central  America  epidemics  have  occurred  at  all 
of  the  principal  seaports:  Panama,  1740,  isr,s,  1859, 
1867.  Fortobello,  1726,  1729,  L740,  17!»:;,  1860, 1866, 1867  ; 
Belize,  I860;  Nicaragua,  1868. 

Brazil. — The  Portuguese  author  El  hastiSo  da  Rocha 
Fitti  has  given  an  account,  in  his  ■■  History  of  Portuguese 
America,"  published  in  Lisbon  in  the  year  17:50,  of  an  epi- 
demic malady  which  prevailed  in  Pernambuco  in  the 
year  1686,  which  very  probably  was  yellow  fever.  This 
author  says  (Hook  VII.,  p.  427  et  Beq.)  :  "  In  the  year 
1686,  commenced  in  Pernambuco  that  terrible  plague 
(contagious  disease,  Bicha)  which  must  be  attributed  to 
the  silis  of  the  population  of  these  provinces,  corrupted 
by  the  vices  into  which  they  were  enticed  by  the  wealth 
and  freedom  of  Brazil.  Many  causes  are  alleged,  the 
most  worthy  of  attention  being  the  arrival  of  some  barrels 
of  meat  which  returned  from  the  island  of  Sao  Thome 
l  St.  Thomas).  These  were  opened  by  a  cooper,  who 
shortly  afterward  fell  dead.  Soon  after  several  persons 
of  his  family,  to  whom  he  had  communicated  the  disease, 
also  died.  The  epidemic  spread  to  such  an  extent  among 
the  inhabitants  of  Recipe  (Pernambuco)  that  the  mor- 
tality exceeded  2,000.  which  was  very  large  in  propor- 
tion to  the  population.  Thence  the  disease  extended  to 
Olinda  and  its  vicinity,  and  very  few  were  the  persons 
who  escaped  it,  such  were  its  virulence  and  intensity." 


The  account  given  by  the  historian  of  the  clinical  feat- 
ures of  this  pestilential  disease  is.  of  course,  very  im- 
perfect, but  it  seems  to  justify  the  belief  that  the  disease 
was  really  yellow  fever. 

The  highest  medical  authorities  in  Brazil  agree  thai 
yellow  fever  was  not  endemic  in  the  principal  seaports 
of  the  empire  prior  to  the  year  L849,  when  it  was  intro- 
duced to  the  city  of  Bahia  by  the  North  American  brig 
Brazil,  which  sailed  from  New  Orleans,  where  yellow 
fever  was  prevailing,  and  touched  at  Havana.  Two  of 
the  crew  of  this  brig  died  of  yellow  fever  during  her 
voyage  from  the  latter  port  to  Bahia.  Soon  after  her 
arrival  the  disease  made  its  appearance  among  those  who 
had  communicated  with  the  ship,  and  later,  on  other  ves- 
sels  in  the   harbor.      The   first   case  occurred   a   few   days 

after  the  arrival  of  this  brig  (November  3d).     A  part  ol 

her  cargo  is  said  to  have  consisted  of  little  barrels  of  beef 
which  had  become  putrid.  From  Bahia  the  disease  was 
carried  to  Rio  Janeiro,  where  during  the  epidemic  seasi  >n 
Of  1850  it  caused  a  mortality  of  4,160. 

According  to  Professor  Batata,  of  the  Faculty  of  Medi- 
cine of  Rio  Janeiro,  yellow  fever  continued  to  prevail 

in  Brazil  until  the  year  1861,  when  it  disappeared  for 
eight  years,  to  reappear  in  1869-70,  as  the  resnll  of  a 
fresh  importation.  The  Italian  ship  Creolla  del  Plata, 
which  had  touched  at  St.  [ago,  where  yellow  fever  was 
prevailing,  is  named  as  the  vessel  which  introduced  the 
disease  on  this  occasion. 

The  mortality  from  the  disease  under  consideration  in 
the  city  of  Rio,  from  the  time  of  its  introduction  in  1850 
to  a  recent  date,  is  shown  by  the  following  table  : 


Mortality. 


1851 

1S52 

475 

1,043 

1854  

21 

1856 

0 

1856 

0 

1S57 

1  425 

1 858   

800 

1859   

. .   500 

1861 

247 

1864  .  .. 

0 

1865 

(1 

1866  

(1 

1867 

0 

1868 

1869 

1S70. 

1871 

1872 

1873. 

1874. 

1-::, 

1876. 

1877. 

1878 

1879 

1880. 

1881 . 

1882 

1888. 

1884, 

1885 

1886, 
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itv. 
274 
117 
s 
102 
659 
S20 
292 
817 
282 
r.  i 
97  I 
188 
219 
95 

CIS 
27  s 
897 


In  1855  yellow  fever  is  said,  by  Hirsch,  to  have  pre 
vailed  extensively  in  Brazil,  although  this  was  not  an 
epidemic   year   in    Rio    .Janeiro.      The   following  year    it 

extended  along  the  Amazon  far  into  the  interior  of  the 
country.  The  years  of  greatest  epidemic  prevalence 
since  that  date  have  been  1859-60,  1862,  1869  70,  L872-73, 
1875-77  (Hirsch). 

From  Brazilian  ports  the  disease  ha^  occasionally  bei  a 
introduced  to  the  cities  at  the  mouth  of  the  Rio  de  la 
Plata,  and  has  there  caused  hi  eat  loss  of  life.  The  firsl 
epidemic  at  Montevideo  was  in  1857,  and  it  was  again  in- 
troduced into  this  city,  from  Pernambuco,  in  1872.  It 
prevailed  in  the  city  of  Buenos  Ayres  in  1858  and  in  1870. 

FellOW  fever  is  said  tO  have  been  conveyed  to  the    Pa 

cific  coast  of  South  Am.  rica  by  a  party  of  German  emi 
grants,  who  landed  at  Callao,  Peru,  in  1854.  The  dis- 
ease spread  from  this  port  to  the  capital,  and  in  the  course 
of  the  next  two  or  three  years  to  the  principal  towns 
upon  the  Peruvian  coast,  where  it  continued  to  prevail  up 
to  the  year  1869. 

Ohili,  up  to  the  present  time.  ha8  remained  exempt 
from  the  disease  ( Hirsch). 

Upon  the  West  ( '"ii  si  of  Africa  the  head-quarters  of  yel- 
low fever  is  that  portion  of  the  coast  which  belongs  to 
the  province  of  Sierra  Leone,  and  epidemics  at  other 
points  upon  the  African  coast  have  frequently  been 
traced  to  this  locality.  It  seems  very  doubtful,  how- 
ever, whether,  as  some  authors  suppose,  this  is  really  the 
Original  source  of  the  disease.  The  French  authors 
B6renger-Feraud  and  Bourru  both  call  attention  to  the 
fad  that  we  have  no  account  of  the  disease  prior  to  the 
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Cellon    I'ruT. 
Yellon    Fever. 


Mortality  from  Yellow  Fever  in  Charleston,  S.  C,  Pensa- 
rolit,  Fin..  Mobile.  Ala.,  New  Orleans,  La.,  and  Gal- 
veston,  Tex.,  during  the  Present  Century. 


Year. 

Charles- 
ton. 
Pensa- 
cola. 

Mobile. 

New 
Orleans. 

Galves- 
ton. 

Year. 

-     . 

a  £ 

5 

Id 

go 

2 
o 

ID 

is 

'at: 
o 

■5  " 

18C0 

1S4 

• 
* 

1841.... 

1843... 
1844 

1846,   . 

* 
1 

t       » 

504 

211 

4s? 

148 

■-' 

160 

2,269 

860 

737 

109 

16 

415 

7.  !I7H 

2,428 

2,670 

74 

199 

3,889 

1801 

* 
* 
* 
* 
* 
* 
» 

60 
2411 

* 

"76 
75 
50 

1802.... 
1803.... 
1804... 
1806 

96  . . 

* 

148    

* 

162 



* 

* 
* 

'400 

1806 

IS  17   .. 

200 

1809 

ISIS 

1860  .. 

125 

1810 

'         * 

* 

1861.... 

* 

'iis 

* 

1812 

1814 

1868.... 

1853 

1864.... 

1855.... 

310 
627 

* 

* 

'536 
404 

1816 
1817. ... 
1818 

872 

800     .... 

115     .... 

2.190     .... 

* 

'289    '.'.'.'. 

1  .... 

108  .... 
40    .... 

5     .... 

109  .... 
130     .... 
215     .... 
117     .... 

2  .... 
18    .... 

210    .... 

96    .... 

284     .... 

5     .... 

442 

1856.... 
1857.... 
1868  ... 
1859     . 

211 
13 

717 

* 

* 

344 
182 

1819 

177  ... .    2T4 

I860.... 

1 821  i 

1801 
1862.... 

1863 

1S64    ... 

1865.... 

* 

* 

* 

* 



1821   ... 
1822 
1823 
1824.... 

1 826     . 

"i    257 

235  .. 
2      * 

* 
* 

* 
* 

259 

1826 

- 
64       *        * 
•26     ...       * 

30 

1867.... 
1868.    .. 

34 

* 

3.003 

1,150 

1828.... 

182!)... 

1869  ... 

1870  ... 

* 

'687 

55 

40 

225 

600 

1880.... 

1831 

1871.... 
1872.... 

213 

1832... 

1873 
1874 

1-75 
1876 
1877 
1878.... 

61 
118 

27 
90 

1833   .. 

1S34.... 
1835.... 
1S36... 

4!l 
25 

* 

1 881 

350 
(150 

1888..    . 
1839 

1*40    ... 

351 
134 
22 

"*' 

17 

452 

3 

250 

1879 

1880 

*  Number  of  deaths  not  stated. 

Florida. — The  principal  sea-port,  Pensacola,  has  suf- 
fered frequent  epidemics  of  yellow  fever.  Those  occur- 
ring during  the  present  century  are  included  in  the  table 
given  above.  Two  epidemics  are  recorded  as  occurring 
prior  to  the  year  1800 — 1764 and  1765.  At  St.  Augustine 
epidemics  occurred  in  1807.  1821,  1838,  1839,  and  1841  ; 
at  Key  West  in  18-2:5,  1829,  1841,  1862,  1867,  1875,  1878, 
1887;  at  Jacksonville  in  L857,  1877,  and  1888;  at  Fer- 
nandina  in  1877  (mortality  498) ;  at  Tampa  in  1839, 1853, 
1871,  1887. 

Alabama. — The  recorded  epidemics  in  Mobile,  prior  to 
the  year  1800,  were  in  170").  1765,  and  1766  ;  subsequent 
epidemics  are  included  in  the  table.  Montgomery,  1853 
(mortality  35),  1854  (mortality  45),  1855  (mortality  30), 
1873  (mortality  102) ;  Selma,  1853  (mortality  32)  ;  Flor- 
ence, 1878. 

Mississippi. — The  town  of  Biloxi,  on  the  Gulf,  has  suf- 
fered from  epidemics  as  follows:  1702,  1839,  1847,  1853, 
1858,  1878,  1884:  Pascagoula,  1847,  1853,  1875,  1878; 
Port  Gibson,  1*78;  Shieldsborough,  1820,  1829,  1889; 
Port  Adams,  1839.  1853;  Grand  Gulf,  1853;  Natchez, 
on  the  Mississippi  River.  1817,  1819  (mortality  180),  1828 
(mortality  312),  1825  (mortality  150),  1827.  1829  (mortal- 
ity 90),  1837  (mortality  280),  1889  (mortality  235),  1848, 

1853,  1855,  1858  ;  Vicksburg,  1839,  1841,  1847, 1853,  1855, 
1858,  1871,  1873,  1878  (mortality  872);  Jackson,   1858, 

1854,  1878  (mortality  86);  Holly  Springs,  1878  (mortal- 
ity 309);  Greenville,  1878  (mortality  301) ;  Grenada, 
1878  (mortality  326) ;  Canton.  1878  (mortality  180).  Our 
record  does  not  include  numerous  smaller  places  which 
suffered  during  the  epidemic  of  1878. 

Louisiana. — The  first  recorded  epidemic  in  New  Orleans 
was  in  the  year  1769  ;  other  outbreaks  prior  to  the  pres- 
ent century  were  in  1791,  1793,  1794.  1795,  1796,  1797. 
1799.  The  prevalence  of  the  disease  in  this  city  subse- 
quent to  the  vear  lsoi)  is  given  in  the  table.  Baton 
Rouge,   1817,   1819,   1822,   1827,  1829,   1837,   1843,   1847, 


1858,  1858,  1878  .mortality  193);  Opelousas,  1887,  is;;1.) 
1842,1858;  St.  Francisville,  1811,  1817.  1819,  1823,  L827, 
1829,  1889,  L848,  1846,  1848,  1853;  Shreveport,  1858, 
L878  (mortality  759);  Port  Hudson,  1889,  1841,  1843, 
1853,  1*7*  ;  Thibodeaux,  1846,  1853,  1854,  1878;  Wash- 
ington, 1887,  1889,  1852,  1853,  1854,  1867;  Morgan  City, 
lsTs  1  mortality  109).  Numerous  smaller  places  during 
the  epidemics  of  Is?:!  and  oi  1878. 

Texas. — The  epidemics  at  Galveston  are  included  in 
our  table.  Houston.  1889,1844,  1847.  1848,  1853,  1854, 
1858,  1859,  1864,  1867,  1870;  Buntsville,  1867  (mortality 
130);  Hempstead,  1N07  (mortality  151);  Indianola. 
1852,  1858,  1858,  1859,  1862,  1867' (mortality  80);  La 
Grange,  1807  (mortality  200)  :  Matagorda,  1862  (mortal- 
ity 120);  Navazota,  1867  (mortality  154);  Rio  Grande 
City,  1867  (mortality  150)  ;  Victoria,  1867 (mortality  200); 
Brenham,  1867  (mortality  120);  Calvert,  1867  (mortality 
250):  Chapel  Hill,  1867  (mortality  128);  Columbia.  1867 
(mortality  132);  Brownsville,  1858,  1858,  1862,  1**2. 

Tennessee.— Memphis,  1828,  1853,  1855,  1867,  1873 
(mortality  1.244).  1878  (mortality  5.000).  1879  1  mortal- 
ity 485);  Chattanooga.  1S7S  (mortality  135);  Browns- 
ville, 1878  (mortality  212)  ;  numerous  smaller  towns  in 
1878. 

Arkansas.—  Columbia,  1853 ;  Fort  Smith.  1828;  Little 
Pock,  1873;  Napoleon.  1858. 

Kentucky. — Bowling  Green,  1878;  Hickman,  1878 
(mortality  153):  Louisville,  1878  (mortality  64), 

Ohio.—  Cincinnati,  1871,  1873,  1878  (mortality  17); 
Gallipolis,  1796,  1878  (mortality  18). 

Illinois. — Cairo,  1873  (mortality  17).  1878 (mortality  51 1. 

Missouri.— St  Louis.  1854,  1855,  1878  (mortality  16) ; 
New  Design,  1797  (mortality  57). 

Great  Epidemic*  in  the  United  States.  1793. — The  city 
of  Philadelphia,  after  enjoying  an  immunity  from  yellow 
fever  for  thirty-one  years,  suffered  in  1793  a  devastating 
epidemic.  This  epidemic,  no  doubt,  resulted  from  im- 
portation, although  a  clear  history  of  its  introduction  was 
not  made  out  at  the  time,  and  the  leading  physicians  of 
the  city  were  inclined  to  attribute  it  to  local  origin,  as  a 
result  of  unsanitary  conditions  in  connection  with  an  un- 
usually high  temperature.  La  Roche  says  ;  "  Dr.  Hush 
and  others  laid  great  stress  on  a  quantity  of  damaged 
coffee  which  was  exposed,  during  the  latter  pari  of  July, 
in  a  place  (on  a  wharf  and  in  the  adjoining  dock)  and 
under  circumstances  which  favored  decomposition,  [ts 
smell  was  highly  putrid  ami  offensive,  insomuch  that  the 
inhabitants  of  the  houses  in  Water  and  Front  Streets,  who 
were  near  to  it,  were  obliged  in  the  hottest  weather  to  ex- 
clude it  by  shutting  the  doors  and  windows.  Even  per- 
sons who  only  walked  along  those  streets  complained  of 
intolerable  fetor,  which,  upon  inquiry,  was  constantly 
traced  to  the  putrid  coffee." 

It  appears  probable  that  this  "  putrid  coffee  "  was  in- 
deed the  nidus  in  which  the  deadly  exotic  germ  first   de 

veloped  which  gave  rise  to  this  fatal  epidemic.     Whether 

the  coffee  was  infected  at  the  port  of  shipment,  or  whethei 
it  was  transported  in  an  infected  vessel,  we  cannot  now 
determine  ;  but  that  the  outbreak  of  yellow  fever  in 
Philadelphia  was  due  to  the  fact  that  the  coffee  was  im- 
ported from  a  region  where  yellow  fever  was  prevailing, 
or  in  an  infected  ship,  rather  than  to  the  fact  that  it  was 
putrid,  cannot  be  doubted,  in  view  of  the  subsequent  his- 
tory of  yellow-fever  epidemics  in  the  United  States. 

As  usual,  the  early  cases  were  not  recognized  as  yellow 
fever.  Dr.  Rush  says:  " The  report  of  a  malignant  and 
fatal  fever  being  in  town  spread  in  every  direction,  but 
it  did  not  gain  universal  credit.  Some  of  those  physi- 
cians who  had  not  seen  patients  in  it  denied  that  any 
such  fever  existed,  and  asserted  (though  its  mortality 
was  not  denied)  that  it  was  nothing  but  the  common  an- 
nual remittent  of  the  city.  Many  of  the  citizen8  joined 
the  physicians  in  endeavoring  to  discredit  the  account  I 
had  given  of  this  fever,  and,  for  a  while,  it  was  treated 
with  ridicule  or  contempt.  Indignation  in  some  in- 
stances was  exerted  against  me."  History  has  repeated 
itself,  in  this  particular,  many  times  in  subsequent  epi- 
demics. The  early  cases,  even  in  cities  like  New  Or- 
leans, where  the  physicians  are  well  acquainted  with  the 
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Yellow   I'Vvcr. 
Yellow  Fever. 


132  towns,  and  caused   a  mortality   of  15,934,  out   of  a 
total  number  of  cases  exceeding  74,000. 

The  origin  of  this  epidemic  was  traced  by  the  president 
of  the  Louisiana  State  Board  of  Health  (Chopin)  to  the 
steamer  Emily  B.  Souder,  which  arrived  from  Havana 
May  23d,  and  was  moored  at  the  foot  of  Calliope  Street, 
New  Orleans.  Dr.  Chopin  says  :  "  The  first  cases  of  yel- 
low fever  in  New  Orleans  in  1S7S  were,  undoubtedly,  two 
of  the  officers  of  the  above  Steamship,  namely,  Clarke, 
the  purser,  ami  Elliott,  one  of  the  engineers.  Infected 
centres  were  developed  in  the  vicinity  of  the  houses  ill 
which  these  men  were  sick,  but  not  until  after  an  interval 
of  several  weeks,  during  which,  probably  owing  to  un- 
favorable conditions  as  to  temperature,  the  'menus'  re- 
mained dormant,  oral  least  multiplied  so  slowly  as  not 
to  cause  an  outbreak  of  the  disease." 

Fortunately,  this  great  epidemic  has  been  carefully 
Studied  by  a  "  Board  of  Experts,  authorized  by  Con- 
gress," and  we  have  a  very  complete  history  of  its  geo- 
graphical extension,  and*  of  the  deadly  results  which 
marked  its  course.  The  following  data  are  from  the 
report  of  this  "  Board  of   Experts ." 

Louisiana. — New  Orleans  mortality,  4, COD  ;  Allemands 
Station,  IT;  Baton  Rouge,  193;  Bayou  Cyprc,  7;  Ber- 
wick City,  7  ;  Buras  Settlement,  3  ;  Clinton,  15  ;  Delhi, 
31;  Delta,  47;  Donaldsonville,  71;  Gretna,  58 ;  Ham- 
mond. 5  ;  Henderson,  IS  ;  Ilotima,  6  ;  Jesuits  Bend,  2  ; 
Labadieville,  24  ;  La  Fourche,  20  ;  Lagonda  and  other 
plantations,  42;  Morgan  City,  100;  Napoleonville,  8; 
Paincourtville,  15  ;  Pattersonville,  47  ;  Pilot  Town,  17  ; 
Plaquemine,  125;  Ponchatoula,  3;  Port  Eads,  13  ;  Port 
Hudson,  11  ;  St.  Bernard  Parish,  7  ;  Tangipahoa.  50  ; 
Thibodeauz,  65  ;  Teche  Country  plantations,  si, 

TuDicsntr. — Bartlett,  9;  Brownsville,  212;  Chatta- 
nooga, 135  ;  Colliersville,  5(5 ;  Germantown,  35  ;  Grand 
Junction,  74  ;  La  Grange,  37;  Martin,  40:  .Mason,  24; 
Memphis,  5,000;  Milan,  12;  Moscow,  35  ;  Nashville,  6 
(all  imported  cases)  ;  Paris  and  suburbs,  23  ;  Somerville, 
57  ;   White  Station,  50;   Williston,  11. 

Alabama. — Decatur,  44  ;  Florence,  50  ;  Huntsville,  12  ; 
Leighton,  1  ;  Mobile,  90  ;  Stevenson,  6  ;  Town  Creek, 
4;  Tuscaloosa,  2;  Tuscumbia.  31. 

Mississippi. — Bay  St.  Louis,  82;  Benton,  1 ;  Biloxi,  45  ; 
Bolton,  34  ;  Bovina,  7  ;  Brown's  plantations,  4 ;  Canton, 
180;  Vicinity  of  Canton,  47;  Dry  Grove,  41;  Friar's 
Point,  7  ;  Gainsville,  2  ;  Goodrich  Landing,  12  ;  Green- 
ville, 301;  Grenada  and  vicinity,  343;  Horn  Lake,  2; 
Handsboro,  16  ;  Hernando,  80  ;  Holly  Springs,  309  ;  Iuka, 
'.',  :  Jackson,  86  ;  Lake,  86  ;  Lebanon,  10  ;  Livingston,  10  ; 
McComb  City,  21  ;  Meridian,  91  ;  Mississippi  City,  15; 
Ocean  Springs,  30;  Osyka,  45;  Pass  Christian,  23; 
Pearling  ton,  24  ;  Port  Gibson,  115  ;  Country  about  Port 
Gibson,  150;  Refuge  Landing,  11  ;  Rocky  Springs,  38  ; 
Scranton,  20;  Stonevillc,  15;  Spring  Hill,  6;  Sulphur 
Springs,  5  ;  Senatobia,  7  ;  Terrene,  4  ;  Vicksbur^,  S72  ; 
Vicinity  of  Vicksburg,  300;  Water  Valley,  64 ;  Winona, 
3;  Winterville  and  vicinity,  26  ;    Yazoo  City,  9. 

Kentucky. — Bowling  Green,  19  ;  Hickman,  153  ;  Louis- 
ville. 64  (mostly  refugees). 

Ohio. — Cincinnati.  1  7  (refugees) ;  Gallipolis,  18. 

Illinois. — ( 'aim,  51. 

Missouri. — St.  Louis,  16;  Quarantine  (near  St.  Louis), 
42. 

Etiology. — The  preceding  historical  record  shows 
that  in  the  United  States,  as  elsewhere,  yellow  fever  lias 
prevailed  more  frequently  in  seaports  than  in  inland 
towns,  and  that,  when  epidemics  prevail  in  the  interior, 
their  origin  can  commonly  be  traced  to  the  nearest  sea- 
port, or  to  intermediate  towns  in  communication  with  it. 
Towns  upon  or  near  the  coast  which  have  no  commerce 
are  no  more  Subject  to  invasion  by  yellow  fever  than  are 
interior  towns,  unless  it  lie  by  reason  of  their  proximity 
to  a  seaport.  Moreover,  the  frequency  of  epidemics  in 
our  southern  seaports,  before  the  era  of  efficient  quaran- 
tine administration,  bears  a  direct  ratio  to  their  commer- 
cial importance,  and  especially  to  their  commercial  inter- 
course with  Havana  or  other  endemic  foci  of  the  disease. 
Thus  New  Orleans  suffered  epidemics  of  greater  or  less 
magnitude  in  48  out  of  the  first  60  years  of  the  present 


century.    During  the  same  period  (1800-1860)  Charleston 

Buffered  28  epidemics  ;  Mobile,  22  ;  PensaCOla,  17  ;  Savan- 
nah, 9  ;  Galveston,  7.     That  local  conditions  are  favorable 

for  tlie  development  of  an  epidemic  at  many  of  our  inte- 
rior towns,  especially  those  located  on  greal  rivers,  near 

the  SCa-level,  in  the  Southern  States,  is  amply  proved  by 
the  epidemic  of  1S7S.  That  yellow  fever  docs  not  occur 
at  these  towns,  except  as  a  result  of  the  introduction  of 
infected  persons  or  articles,  is  beyond  question.  So.  too. 
in  sea-port  cities  there  is  no  reason  for  believing  that 
any  radical  change  has  occurred  in  local  conditions  dur- 
ing the  past  twenty  eighl  years  ;  yet  during  this  time 
New  Orleans  has  only  Buffered  6  epidemics,  while  during 
a  corresponding  period  (twenty-eighl  years)  prior  to  I860 
there  were   twenty  two  years   of  epidemic  prevalence  of 

the  disease.  A  similar  comparison  Cor  Charleston  shows 
fourteen  years  of  epidemic  prevalence  prior  to  1860.  and 
only  one  since. 

Up  to  the  year  1860  there  were  many  advocates  of  the 
local  Origin  of  the  disease  in  these  seaports,  and  the  dis- 
ease was  considered  endemic  by  many  physicians,  both 
in  Charleston  and  in  New  Orleans.  But  to-day  scarcely 
anyone  questions  the  fact  that  the  disease,  notwithstand- 
ing its  frequent  prevalence,  was  due  to  importation,  and 
that  it  is  nowhere  endemic  within  the  boundaries  of  the 
United  States.  It  is  not  improbable,  however,  that  in 
certain  instances  the  '•germs"  of  the  disease  have  sur- 
vived the  winter  season,  and  that  "  sporadic  cases  "  and 
epidemics  have  occurred  as  a  result  of  importation,  dating 
back  one  or  more  years.  It  is  claimed  that  the  epidemic 
of  1S79,  in  the  city  of  Memphis,  was  not  due  to  a  new 
importation,  but  resulted  from  the  hibernation  of  germs 
in  houses  infected  in  187S.  Dr.  Thornton,  President  of 
the  Memphis  Board  of  Health  during  these  epidemics, 
says:  "  The  disease  appeared  in  houses  in  the  suburbs, 
which  were  infected  last  year;"  and  states  further  that 
the  first  case  reported  to  the  health  office  Occurred  on  the 
8th  of  July,  at  which  date  the  disease  was  not  prevailing 
in  any  part  of  the  United  States.  In  New  Orleans,  in 
epidemic  years,  cases  have  sometimes  continued  to  occur 
during  the  greater  part  of  the  month  of  December,  and 
in  Tampa  and  Plant  City,  Florida,  where  yellow  fever 
was  epidemic  in  the  summer  of  ]SS7,  cases  are  said  to 
have  occurred  at  intervals  throughout  the  winter.  Ad- 
mitting, then,  the  probability  that,  the  recurrence  of  the 
disease  in  our  southern  seaports  has  sometimes  been  due 
to  the  preservation  of  infectious  material  in  an  active 
state  throughout  the  winter,  we  must  insist,  nevertheless, 
that  there  is  no  satisfactory  evidence  of  the  de  novo  origin 
of  the  disease  from  local  causes,  either  in  our  own  conn 
try  or  elsewhere ;  and  that,  wherever  its  original  habitat, 
may  have  been,  the  prevalence  of  the  disease  within  the 
period  to  which  our  authentic  historical  records  relate 
has  been  due  to  the  importation  of  cases,  or  of  infected 
material,  from  a  previously  infected  place.  In  other- 
words,  the  disease  is  due  to  a  specific  infectious  agent, 

As   to   the   nature  of  the  specific  cause  of  the   disease 
there  can  scarcely  be  t wo  opinions.      The  present  stale  of 

science  justifies  the  belief  that  it  is  a  living  micro-organ- 
ism :  and  facts  relating  to  the  origin  and  extension  of 
epidemics  show  that,  as  in  cholera  and  in  typhoid  fever, 
this  micro-organism  is  capable  of  development  outside 
of  the  human  body  under  favorable  conditions,  which 

will  be  discussed  hereafter.  Unfortunately,  the  present 
state  of  science  docs  not  enable  us  to  jjive  an  account  of 
the  exact  nature  of  the  deadly  microbe  which  we  as- 
sume to  be  the  cause  of  the  disease  under  consideration. 
We  know  to-day  the  morphological  and  physiological 
Characters  and  the  habitat  within  the  body  of  an  infected 
individual  of  the  specific  cause  of  cholera,  of  typhoid 
fever,  and  of  relapsing  fever,  but  the  researches  made 
up  to  the  present  time  have  tailed  to  demonstrate  the 
"  germ  "  of  yellow  lever. 

In  1879  the  writer  went    to  Havana,  as  a  member  of  a 
commission  appointed  by  tin-  National  Hoard   ot   Health, 

for  the  investigation  of  questions  relating  to  the  etiol- 
ogy of  yellow  fever.     One  of  the  main   objects  in   view 

in  tbi'  appointment  of  this  commission  was  the  discov- 
ery,  if   possible,  of  the   specific   cause   of    the    disease. 
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fected  a  lodgement  and  established  a  centre  of  infection 
in  tissues  already,  perhaps,  necrotic.  The  exceptional 
appearance  of  this  bacillus  (in  a  single  case)  justifies  the 
opinion  that  it  is  some  common  saprophyte  which  hail 
effected  a  lodgement  in  the  kidney,  probably  during  the 
last  hours  of  life,  when  the  vita!  resistance  of  the  tissues 
was  slight  :  or  when,  possibly  as  a  result  of  Mood  stasis 
ill  the  organ,  local  necrosis  bad  already  occurred  ai  cer 
tain  points  before  death.  Ii  is  quite  probable  that  dur- 
ing the  last  hours  of  life,  in  this  and  in  other  diseases,  a 
certain  number  of  micro-organisms  from  the  intestine 
succeed  in  passing  through  the  enfeebled  tissues  to  the 
interior  of  the  capillaries,  and  are  thus  distributed 
throughout  the  body,  ready  to  produce  those  putrefactive 
changes  which  occur  so  promptly  in  hot  climates.  This 
view  is  supported  by  the  results  of  my  recent  culture 
experiments  with  material  obtained  from  the  interior  of 
the  liver  and  kidney  as  sm.11  as  possible  after  death,  which 
will  be  given  hereafter.  I  have,  in  one  instance,  en- 
countered a  group  of  slender  bacilli  in  the  liver,  and,  in 
the  course  of  my  extended  observations,  seen  two  or  three 
groups  of  micrococci,  or  what  appeared  to  be  micrococci  ; 
but  I  attach  no  importance  to  these  observations.  Evi- 
dently, any  organism  concerned  in  the  etiology  of  an  in- 
fectious disease  should  be  found,  not  occasionally  and  in 
certain  cases  only,  bul  if  seen  at  all  by  the  staining  meth- 
ods adopted,  it  should  be  found  distributed  through  the 
organs  involved  in  sufficient  numbers  to  leave  no  doubt 
as  to  its  presence,  not  as  an  accident,  but  as  a  general  and 
constant  thing  in  all  cases  of  the  disease  under  invest  iLra- 
tion. 

Extracts  from  an  unpublished  report  to  the  President 
of  the  United  States,  submitted  dune  22,  1*88: 

"Having  heretofore  failed  to  find  any  specific  micro- 
organism in  the  blood  and  tissues  of  yellow  fever  cases 
by  the  methods  detailed  in  my  previous  report,  I  desired 
to  test  the  reliability  of  this  negative  result  by  inoculating 
various  culture-media  with  material  obtained  from  the  in- 
terior of  the  organs  which  show  the  principal  patholog- 
ical changes  in  this  disease — liver  and  kidney — and  with 
blood  drawn  from  the  cavities  of  the  heart,  and  urine  ob- 
tained through  the  walls  of  the  bladder,  at  the  earliest 
possible  moment  after  death.     .     .     ., 

"In  four  cases,  at  the  time  of  making  the  autopsy,  I 
have  taken  pieces  of  liver  and  kidney  of  considerable 
size,  and  have  enveloped  them  in  many  folds  of  muslin, 
or  of  tissue  paper,  saturated  with  a  one  per  cent,  solution 
of  mercuric  chloride.  These  pieces  were  kept  in  the 
laboratory  for  forty-eight  hours,  and  at  the  end  of  this 
time  the  autiseptic  wrapping  was  removed  and  material 
obtained  from  the  interior,  by  making  an  incision  with 
a  sterilized  knife.  In  every  case  I  obtained  positive  re- 
sults from  my  cultures  made  from  this  material,  although 
the  same  liver  and  kidney  had  given  me  negative  results 
in  cultures  made  immediately  after  death.  These  pieces 
of  liver  and  kidney  were  perfectly  antiseptic  so  far  as  the 
exterior  was  concerned,  but  the  effect  of  the  bichloride 
solution  was  quite  superficial,  as  could  be  seen  by  the 
whitish  color  of  that  portion  of  the  tissue  which  had  been 
acted  upon,  and  in  which,  no  doubt,  the  albuminous 
material  had  served  to  neutralize  the  mercuric  solution. 
and  to  prevent  its  further  penetration.  The  interior  of 
the  pieces,  on  the  other  hand,  preserved  its  fresh  ap- 
pearance, and  on  staining  a  little  of  this  fresh-looking 
material  it  was  found  to  contain  numerous  and  various 
micro-organisms." 

This  must  be  taken  as  evidence  that,  notwithstanding 
the  negative  results  of  my  cultures  from  the  same  mater- 
ial made  immediately  after  death,  micro-organisms  were 
present  in  the  tissues,  but  in  such  limited  numbers  that, 
until  time  was  given  for  their  multiplication,  they  were 
not  likely  to  he  discovered  either  by  the  microscopical 
examination  of  stained  sections,  or  by  the  method  of  cul- 
tivation. 

I;,  suits  of  Culture  Experiments. — The  general  results 
of  my  culture  experiments  are  as  follows  : 

"  Blood. — In  eight  of  the  ten  cases,  my  cultures  from 
blood  drawn  from  the  heart  have  remained  sterile.  This 
result   fully  confirms   the  conclusion  heretofore  reached 


by  the  method  of  direct  examination  and  cultivation  of 
blood  drawn  from  the  ringer  of  patients  during  lite. 
In  the  two  exceptional  cases  a  few  colonies  appeared,  in 
One  my  bacillus  a,  to  be  described  hereafter;  in  the  other 
bacillus    a    and     another    bacillus    resembling    it    in     its 

morphology,  but  shown  to  be  different  by  the  appearance 

of  its  Colonies  in  gelatine." 

"  I  'ri/i,  .  —  In  seven  cases  my  cultures  from  urine  drawn 
through   the  walls  of   the  bladder  have  remained  sterile  ; 

in  three  cases  micro-organisms  were  present." 

"  h'iilnii/.  —  In  six  of  the  ten  cases  I  have  obtained  micro 
organisms  from  the  kidney,  anil  in  four  cases  my  cultures 
remained  Sterile."     . 

" Liver. — In  seven  cases  my  cultures  from  the  liver 
have  remained  sterile,  ami  in  three  they  have  given  me 
colonies 

I  may  say  here,  that  in  thuse  cases  in  which  my  cul- 
tures, in  Esinareh  lubes,  from  the  blood,  urine,  kidney, 
and  liver,  gave  a  positive  result,  several  different  micro- 
organisms were  encountered,  the  most  common  form 
being  the  bacillus  which  1  have  designated  with  the  let- 
ter a .  and  which  appears  to  be  identical  with  the  bacillus 
found  by  Emmerich  in  cholera  cadavers,  at  Naples,  in 
lss4.  i  have  not  yet  determined  definitely  the  question 
of  identity,  however,  and  must  reserve  my  opinion  until 
I  have  an  opportunity  of  making  a  careful  comparison 
of  the  micro-organisms  from  the  two  sources.  If  my 
bacillus  ,i  is  indeed  identical  with  the  bacillus  of  Em- 
merich, it  must  be  excluded  as  a  specific  etiological 
agent  in  yellow  fever.  Considering,  however,  the  close 
resemblance  of  the  spirillum  of  Asiatic  cholera  with  the 
spirillum  of  Finkler  and  Prior,  and  that  of  Deneke  (cheese 
spirillum),  it  is  evident  that  this  question  cannot  be  set- 
tled upon  morphological  grounds  alone,  its  occasional 
presence  in  the  tissues  cannot  alone  be  accorded  any 
great  weight,  but  considered  in  connection  with  the  fact 
that,  in  my  cultures  from  the  contents  of  the  stomach  and 
intestine.  I  found  it  to  be  the  most  abundant  organism, 
and  present  in  all  of  the  cases,  it  becomes  a  matter  of 
great  interest  to  know  whether  it  is  identical  with  any 
known  micro-organism  found  in  the  same  situation  in 
health  or  in  other  diseases.  I  am  called  upon  to  write 
this  paper  before  this  question  is  definitely  settled,  but  I 
may  say  now  that  I  strongly  suspect  that  my  bacillus  ,i 
is  identical  with  the  bacillus  of  Emmerich,  which  for  a 
time  he  supposed  to  be  the  specific  cause  of  cholera.  I 
may  remark  here,  that  in  my  cultures  from  the  contents 
of  the  stomach  and  intestine  of  ten  cases  of  yellow  fever, 
I  have  not  encountered  any  micro-organism  resembling 
the  cholera  spirillum  of  Koch. 

In  none  of  my  cultures  from  the  blood  and  tissues 
have  I  encountered  a  micro-organism  corresponding  with 
the  cryptoeoccus  xanthogeniciis  of  Dr.  Domingos  Freire,  of 
Brazil.  The  conclusions  reached  as  a  result  of  the  in 
vesligations  recently  made  in  Havana,  are  formulated  in 
my  report  as  follows  : 

"The  specific  cause  of  yellow  fever  has  not  yet  been 
demonstrated. 

"It  is  demonstrated  that  micro-organisms  capable  of 
development  in  the  culture-media  usually  employed  by 
bacteriologists,  are  only  found  in  the  blood  and  tissues  of 
yellow  fever  cadavers  in  exceptional  cases,  when  cultures 

are  made  very  soon  aft)  ;  death." 

Can  we  accept  the  evidence  presented  as  conclusive  as 

to  the  absence  of  any  specific  micro-organism  in  the 
blood  and  tissues  '!  It  may  be  supposed  that  the  "  germ  " 
we  are  in  search  of  is  ulfra-inieroseopie,  or  that  it  will 
not  grow  in  the  culture-media  which  have  been  em- 
ployed. I  would  reply  lo  the  first  hypothesis,  thai  an 
ultra-microscopic  bacterium  capable  of  growth  in  our 
culture-media  would  form  colonies  visible  to  the  naked 
eye,  and  that  in  all  the  experience  of  bacteriologists  no 
such  ultra-microscopic  micro-organism  has  been  encoun- 
tered. As  to  the  hypothesis  that  a  germ  is  present  which 
will  not  grow  in  our  culture-media,  this  is  opposed  by 
the  fact  thai  no  micro-organism  ha-  been  demonstrated 
to  be  constantly  present,  bj  the  extended  researches  made 
by  myself  and  others,  in  which  thin  sections  of  the  vari- 
ous organs  have  been  examined,  after  ha\  ins  been  stained 
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infected  localities  external  to  the  human  body.  In  this 
case  we  might  suppose  that  a  specific  micro-organism. 
capableof  developing  in  a  suitable  nidus,  under. certain 
conditions  as  to  temperature,  etc.,  produces  a  volatile 
ptomaine  which,  being  respired  by  a  susceptible  individ 
ual,  gives  rise  to  the  morbid  phenomena  which  charac- 
terize the  disease.  Certain  Tacts  favor  this  view,  but  oth- 
ers seem  to  make  it  untenable.  On  the  one  hand,  it  is 
well  known  that  the  incubation  period  is  often  very  brief, 
and  that  the  attack  may  occur  within  twenty-four  hours 
after  exposure  in  an  infected  locality.  We  have  also 
ample  evidence  that  the  disease  may  be  contracted  by  re- 
spiring an  infected  atmosphere.  Indeed,  1  know  of  no 
satisfactory  evidence  that  it  is  ever  contracted  in  any 
other  way,  i.e.,  by  the  use  of  infected  water  or  food. 
Moreover,  it  has  frequently  been  observed  that  persons 
sleeping  near  the  ground  are  more  subject  to  attack  than 
those  occupying  apartments  elevated  some  distance  above 
the  ground.  During  the  epidemic  prevalence  of  the  dis- 
ease, it  has  several  times  been  noted  that  persons  living 
within  an  enclosure  surrounded  by  a  high  wall,  as  pris- 
oners in  jail,  escape  attack,  although  their  food  and  wa- 
ter is  from  the  same  source  as  that  used  by  individuals 
outside  of  the  enclosure.  In  infected  cities,  like  Havana, 
which  have  a  common  water-supply,  there  is  no  evidence 
that  susceptible  strangers  contract  the  disease  by  drink- 
ing this  water,  or  through  contaminated  articles  of  food. 
But  in  such  cities  there  are  localities  which  are  the  fa- 
vorite resort  of  the  disease  during  its  epidemic  preva- 
lence, and  in  which  it  remains,  to  give  evidence  of  its 
endemic  presence  throughout  the  winter  months.  It  is 
by  visiting  these  infected  localities  that  strangers,  as  a 
rule,  contract  yellow  fever  in  Havana,  Rio  Janeiro, 
and  other  seaports  in  which  it  prevails  annually.  In  this 
respect  yellow  fever  seems  to  differ  essentially  from  chol- 
era and  typhoid  fever,  which  are  propagated  largely 
through  the  use  of  contaminated  drinking-water.  This 
seems  to  be  opposed  to  the  view  that,  as  in  the  diseases 
mentioned,  yellow  fever  is  due  to  a  micro-organism 
which  multiplies  in  the  intestine,  for  in  this  case  we 
should  expect  to  encounter  local  outbreaks  directly  trace- 
able to  the  contamination  of  a  common  water-supply. 
That  this  never  occurs  we  cannot  assert,  but,  as  stated,  1 
know  of  no  evidence  in  support  of  the  view  that  the  dis- 
ease may  be  transmitted  in  this  way.  There  are  numer- 
ous instances,  however,  of  attacks  occurring  after  a  brief 
visit  to  an  infected  locality,  and  presumably  as  a  result 
of  breathing  an  infected  atmosphere.  These  facts  give 
some  support  to  the  view  that  the  attack  is  a  direct  result 
of  intoxication  by  a  volatile  chemical  poison,  as  main 
tained  by  Corre  and  others.  But,  on  the  other  hand,  the 
period  of  incubation  is  often  prolonged  to  three  or  four 
days  after  removal  from  the  infected  locality,  and,  it  is 
difficult  to  account  for  this  delay  in  the  development  of 
the  morbid  phenomena  upon  the  theory  under  considera- 
tion. Then,  too,  there  is  ample  evidence  to  show  that 
yellow-fever  patients  establish  new  centres  of  infection 
when  the  external  local  conditions  are  favorable,  and  that 
the  bedding  used  by  them,  even  after  a  long  interval, 
contains  the  infectious  agent — as  proved  by  the  fact  that 
susceptible  persons  who  handle  it  may  contract  the  dis- 
ease directly  from  such  infected  bedding,  or  that  it  may 
serve  for  the  development  of  new  foci  of  infection  in  dis- 
tant localities  to  which  it  has  been  transported.  This 
fact  again  brings  yellow  fever  into  line  with  cholera, 
and  gives  support  to  the  hypothesis  that  the  specific  in- 
fectious agent  is  present  in  or  about  the  body  of  the  sick. 

The  supposition  that  it  multiplies  upon  the  surface  of 
the  body  and  produces  a  poisonous  ptomaine',  which  is 
absorbed  through  the  skin,  would  account  for  the  infec- 
tion of  the  bedding  ;  but  there  is  nothing  to  support  this 
supposition  in  our  knowledge  of  other  infectious  diseases, 
and  it  seems  to  be  untenable  in  view  of  the  fact  that  the 
disease  is  not  transmitted  by  personal  contact.  There  is 
abundant  evidence  in  support  of  this  statement,  which 
will  be  referred  to  hereafter. 

The  explanation  that  the  bedding  is  infected  by  the 
alvine  discharges  of  the  sick  does  not  appear  as  satis- 
factory as  it  is  in  cholera  and  typhoid  fever,  which  dis- 
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cases  arc  characterized  by  frequent  liquid  discharges  from 

the  bowels.  Hut  in  fatal  cases  of  yellow  fever  a  dark- 
colored  fluid,  similar  to  the  "black  vomit,"  is  frequently 

discharged  from  the  bowels,  and  the  bedding  is  liable  to 
be  soiled  with  it  as  well  as  with  the  contents  of  the  stom- 
ach, which  in  the  later  stages  of  the  disease  are  often 
ejected  with  great  force  at  a  time  when  the  patient  is. 
lethargic  or  quite  unconscious. 

Micro-organisms  which  have  been  described  as  tin' 
specific  cause  of  yellow  lever : 

OryptococGus  xanthogi  nicus  of  Dr.  Domingos  Freire,  of 
Brazil.  In  his  principal  work,  published  in  1885,  Dr. 
Freire  gives  the  following  account  of  his  cryptococcus : 
"  When  we  follow  with  care  and  attention  the  march  of 
the  development  which  characterizes  the  germs  which 
produce  yellow  fever,  we  acquire  a  certainty  that,  com- 
mencing to  present  themselves  under  the  form  of  little 
points  almost  imperceptible,  they  afterward  gradually 
increase  in  diameter  until  they  attain  considerable  dimen- 
sions ;  so  that  the  little  beings,  which  at  the  outset  had 
the  appearance  of  little  grains  of  sand,  not  measuring 
more  than  0.001  millimetre  to  0.002  millimetre  in  dia- 
meter, arrive  little  by  little  to  such  a  development  that 
they  reach  the  dimensions  of  0.005,  0.007,  0.00H  milli- 
metre, and  sometimes  even  more  in  certain  conditions. 
When  they  have  attained  the  adult  age,  these  cells  are 
broken  at  divers  points,  and  discharge  their  contents, 
composed  of  spores  already  formed,  mixed  with  a  vis- 
cous substance  of  a  yellow  color,  composed  of  a  pigment 
and  protoplasmic  substance,  and 
of  the  liquids  elaborated  by  the 
cells." 

In  an  address  delivered  in  Paris 
in  1887,  Dr.  Freire  repeats  this  ac- 
count of  the  mode  of  development 
of  his  cryptococcus  ;  he  says  : 
"  Each  adult  cell  is  ruptured  at 
one  or  several  points,  and  allows 
to  escape  its  contents,  composed  of 
germs  which  are  to  perpetuate  the 
species,  and  two  pigments — one 
yellow,  destined  to  infiltrate  the 
tissues,  and  to  produce  the  icteric 
color  which  has  given  name  to  the 
malady  ;  the  other  black,  insoluble, 
and  destined  to  be  carried  along 
the  circulatory  current,  producing 
either  capillary  obstructions  or  blood  stasis  in  the  paren- 
chyma <»f  the  organs." 

This  account  is  entirely  fanciful,  and  is  evidently  based 
upon  erroneous  observation  and  misinterpretation  of  what 
has  been  seen  under  the  microscope,  and  to  imperfect 
methods  of  research.  No  such  micro-organism  as  Dr. 
Freire  has  described  is  known  to  bacteriologists,  and 
certainly  nothing  of  the  kind  is  to  be  found  in  the  blood 
and  tissues  of  yellow-fever  eases,  as  Dr.  Freire  asserts. 

At  the  time  of  my  visit  to  Brazil  (1887),  Dr.  Freire, 
who  had  just  returned  from  France,  presented  to  me,  as 
his  yellow-fever  germ,  a  liquefying  staphylococcus. 
This  had  been  isolated  from  his  impure  cultures  in  bouil- 
lon by  a  French  bacteriologist,  Dr.  Paul  Gibier.  Like 
other  micro-organisms  of  the  same  class,  it  multiplies  only 
by  binary  division,  and  having  cultivated  it  in  various  me- 
dia, I  can  say  with  confidence  it  does  not  form  a  black  or 
a  yellow  pigment,  and  consequently  does  not  correspond 
with  the  eryptocoeeus  xanthogenicus  as  previously  described 
by  Dr.  Freire.  Nor  is  it  found  in  the  blood  and  tissues 
of  yellow-fever  patients. 

Peronospora  lutea  of  Dr.  Carmona  y  Valle.  In  Dr. 
Carmona's  work,  published  in  L885,  the  following  ac 
count  is  given  of  his  yellow-fever  microbe  : 

"  Admitting  but  two  phases  in  the  development  of  the 
fungus  which  produces  yellow  fever,  I  shall  recapitu- 
late the  succession  of  the  phenomena  which  occur  in  order 
to  fix  them  well  in  your  memory. 

"  Let  us  take  as  point  of  departure  the  urine  eliminated 
by  yellow-fever  patients.  It  contains,  as  you  know,  a 
great  Dumber  of  zoospores,  or  very  small  granulations  en- 
dowed with  proper  movements,  and  which  only  measure  a 
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Tetragenus  febris  fiata  oi  Dr.  Carlos  Finlay,  of  Ha- 
vana. In  a  paper  published  in  Havana  in  1887,  entitled 
Etiologiay  Profilaxis  dt  la  Wiebre  Amarilla,  Dr.  Finlay 
arrives  at  the  following  conclusions  : 

••  In  the  studies  which  we  have  made  up  to  the  present 
time  we  believe  that  we  have  demonstrated  : 

"  1.  That  the  micrococcus  tetragenus  febris  fiava?  is 
the  characteristic  form  of  the  microbe  of  yellow  fever. 


Fig.  4fi6T.— Collerti.m  of  Straight  Bacilli  in  a  Glomerulus  of  the  Kidney 
in  Yellow  Fever.     Material  from  Havana. 

"2.  That  the  eulex  mosquito  is  the  known  natural 
agent  which  transmits  this  disease. 

"  3.  That,  according  to  the  results  of  our  experiments 
up  to  the  present  time,  it  is  possible  to  protect  non-accli- 
mated  individuals  from  contracting  grave  yellow  fever  by 
inoculations  with  the  mosquito." 

Dr.  Finlay  kindly  sent  me  some  of  his  cultures  from 
yellow  fever  blood,  and  from  mosquitoes,  in  November 
last  (1887),  and  I  spent  some  time  in  making  a  baeterio- 
logical  analysis  of  the  same.  The  culture  from  blood 
was  found  to  contain  the  following  micro-organisms  : 

a.  Pale-yellow  spherical  colonies  ;  a.  large  coccus  in 
tetrads  and  irregular  groups. 

Jb.  Cream  white  colonies,  spherical  or  lobate  ;  a  large 
coccus  in  tetrads  ;  varies  very  much  in  its  dimensions 
and  mode  of  grouping. 

c.  Pale-white  colonies  ;  a  small  micrococcus  in  tetrads. 

d.  Pale-yellow  spherical  colonies ;  a  short  oval  bacillus 
(very  common  in  Havana  and  elsewhere). 

e.  A  large  liquefying  bacillus  in  pairs  and  chains. 

My  researches  at  Vera  Cruz  and  in  Havana  have  shown 
me  that  the  most  common  micro-organisms  upon  the  sur- 
face of  the  body  of  yellow  fever  patients,  and  of  healths- 
individuals  as  well,  are  micrococci  of  various  species, 
and  that  among  these  the  large  coccus  in  tetrads  («)  which 
forms  yellow  colonies,  is  one  of  the  most  common.  I 
therefore  infer  that  the  micro-organisms  found  by  Dr. 
Finlay  in  his  cultures  from  blood  drawn  from  the  ringer, 
and  from  the  mosquitoes  which  had  tilled  themselves 
from  yellow  fever  patients,  are  from  the  surface  ami  not 
from  the  circulating  fluid,  which  has  been  repeatedly 
proved  by  my  culture  experiments  to  be  free  from  such 
micro-organisms.  At  the  time  of  my  visit  to  Havana 
(1888),  Dr.  Finlay,  in  view  of  the  facts  above  stated  and 
others,  read  a  paper  before  the  Academy  of  Sciences  in 
which  he  substantially  withdrew  his  claim  to  have  dis- 
covered the  specific  cause  of  yellow  fever.  He  informs 
me  that  his  tefrageniis  febris ftavce  is  the  micro-organism 
described  above  (b),  which  forms  cream-white  colonies. 


In    my    cultures    from   the   blood   and    tissues    of  yellow 

fever  cases,  1  have  encountered  this  in  a  single  instance. 

It  was  associated  with  a  liquefying  staphylococcus  in  a 
piece  of  kidney  which  I  had  kept  in  the  laboratory  for 
forty-eight  hours,  enveloped  in  an  antiseptic  wrapping 
which  insured  the  exclusion  of  germs  from  without. 

The  Bacillus  <>/  />/■.  Paul  Otbter. — I  quote  as  follows 
from  my  report  submitted  to  the  President  of  the  United 
States  immediately  after  my  return  from  Havana  (June, 
1888)  : 

"  In  three  cases  I  have  obtained  from  the  stomach  or 
intestine  a  liquefying  bacillus  (g),  which  appears  io  be 
identical  with  that  isolated  from  material  from  the  same 
source  by  Dr.  Paul  Gibier,  who.  under  instructions  from 
the  French  government,  has  been  pursuing  similar  re- 
searches during  the  past  six  months,  in  the  city  of 
Havana. 

"This  bacillus,  which  in  the  list  of  micro-organisms 
that  I  have  encountered.  I  have  designated  with  the  letter 
</,  is  a  long-oval  bacillus  with  rounded  or  pointed  ex- 
tremities. Like  many  of  the  micro  organisms  of  the 
same  class,  it  presents  under  certain  circumstances  the 
appearance  of  end-staining.  I  see  no  reason  for  consid- 
ering this  micro-organism  a  spirillum,  as  Dr.  Gibier  is 
disposed  to  do. 

"  In  my  cultures  it  has  not  presented  the  character  to 
which  he  attaches  .special  importance  in  selecting  it  as 
the  probable  cause  of  the  disease  under  investigation. 
Dr.  Gibier  states  that,  under  certain  conditions,  this 
bacillus  forms  a  black  pigment  which  he  supposes  to  be 
identical  with  that  found  in  the  stomach  and  intestine  of 
yellow  fever  patients.  As  I  have  no  doubt  that  the  pig- 
ment in  black  vomit  comes  from  the  blood  which  has  es- 
caped into  the  stomach  by  passive  haemorrhage — having 
repeatedly  verified  by  microscopic  examination  the  abun- 
dant presence  of  the  red  blood-corpuscles — I  do  not  attach 
any  value  to  the  idea  that  this  pigment  is  the  product  of 
a  micro-organism,  as  has  been  asserted  by  Freire,  Car- 
mona,  and  Gibier.  Nor  have  I  seen  any  black  pigment 
in  the  numerous  cultures  which  I  have  made  of  this 
liquefying  bacillus,  some  of  which  were  made  directly 
from  an  agar-agar  tube  which  Dr.  Gibier  kindly  presented 
to  me  as  a  pure  culture  of  the  micro-organism  which  he 
had  isolated  from  the  intestinal  contents  of  yellow  fever 
cadavers.  It  is  quite  possible  that.  I  would  have  encoun- 
tered this  liquefying  bacillus  more  frequently,  if  I  had 
used  gelatine  in  all  cases  as  my  culture-medium.  But  in 
my  last  case,  in  which  the  autopsy  was  practised  within 
two  hours  after  death,  and  which  was  in  every  way  a 
typical  case,  I  did  not  encounter  this  bacillus,  notwith- 
standing the  fact  that  the  characteristic  black  matter 
from  the  small  intestine  (ileum)  was  put  up  in  a  series  of 
gelatine  Esmarch  tubes. 

"  Dr.  Gibier  has  reported  successful  results  in  inocula- 
tion experiments  in  guinea-pigs,  in  which  he  used  I  lie 
black  material  from  the  intestine,  and  in  which  he  as- 
sumes that  the  black  matter  was  the  toxic  agent — pro- 
duced by  his  bacillus — which  killed  the  animals.  As 
the  material  injected  contained  a  variety  of  micro-organ- 
isms mixed  with  intestinal  mucus,  together  with  the 
black  pigment,  and  probably  more  than  one  toxic  pto- 
maine, it.  is  evident  that  these  experiments  cannot  be 
accorded  any  great  scientific  value." 

This  bacillus  of  Gibier,  having  been  found  in  the  in- 
testine of  yellow  fever  patients  in  a  certain  number  of 
cases,  stands  beside  other  micro  organisms  from  the  same 

source  as  a  possible  yellow  fever  germ. 

The  evidence  heretofore  recorded  has  led  me.  in  my 
last  report  to  the  President  of  the  United  States,  to  for- 
mulate the  following  conclusions  : 

"  The  .specific  cause  of  yellow  fever  has  not  yet  been  de- 
monstrated. 

"It  is  demonstrated  that  micro-organisms,  capable  of  de- 
velopment in  (I"  culture-media  usually  employed  bybacteri- 
ologists,  are  only  found  in  the  blood  and  tissues  of  yellow 
fever  cadavers  in  exceptional  cases,  when  cultures  are  made 

r,  ri/  tOOn  afti  r  ill  iitli ." 

Si  s( lEPTTBILITT.  —  Individuals  of  every  race  and  of 
all  ages,  who  are  exposed  to  the  yellow  fever  poison,  for 
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Yellow  Fever. 


Total  deaths  from  July  '29,  to  November  7.  1867: 
Males,  1(57  ;  females,  133 (of  these  5  colored,  '2  male--  and 
3  females). 

Dr.'  Henry  Smith  reports  that  in  the  epidemic  at 
Shreveport,  La.,  in  1873,  out  of  a  total  of  5s4  deaths  in 
which  the  age  was  ascertained, 

"  100  died  under  10  years  of  age. 

93  died  between  10  and  '20  years  of  age. 

156      "  "        -20    "    30      

134     "  "        30    "    40      "      "    " 

59     "  "        40    "    50      

29     "  "        50    "    00      

13     "    above  60  years  of 

Immcnity  is  acquired  by  suffering  an  attack  of  the 
disease,  or  by  long  residence  in  localities  where  it  is  en- 
demic or  prevails  frequently  as  an  epidemic  ;  this  ac- 
quired  immunity  is  not,  however,  absolute. 

Second  attacks  no  doubt  occasionally  occur,  although 
this  has  been  denied  by  some  authors.  Blair,  whose 
experience  was  very  great,  says  that  he  does  not  believe 
there  is  an  instance  of  a  second  attack  after  a  month's 
perfeel  restoration  to  health.  Other  authors  arc  equally 
positive  in  their  statements.  On  the  other  hand,  we  have 
numerous  authentic  accounts  of  second  attacks.  Thus 
"  Dr.  Jackson  states  that  in  Spain,  during  the  epidemic 
of  1820,  twenty  well-authenticated  instances  came  within 
bis  knowledge,  of  persons  being  attacked  who  had  the 
disease  before."  Dr.  Wragg,  speaking  of  the  epidemic 
in  Charleston  in  1854,  reports  the  occurrence  of  second 
attacks  in  a  number  of  instances,  and  says:  "Six  of 
these  were  so  well  proved  as  to  admit  of  no  doubt  on  the 
subject.  Some  of  the  patients  were  identified  as  having 
gone  through  the  fever  in  this  (the  Roper)  hospital  in 
1852,  throwing  up  black  vomit  on  both  occasions"  (La 
Roche).  Dr.  Rush  has  given  evidence  of  the  same  kind, 
and  says  that  a  second  attack  was  more  common  when 
the  first  had  been  comparatively  mild. 

Dr.  Delery,  in  his  account  of  the  epidemic  of  1867,  in 
the  city  of  New  Orleans,  gives  three  cases  of  second  at- 
tacks— one  fatal,  in  which  the  first  attack  occurred  in  a 
previous  epidemic  in  the  same  city,  and  was  vouched  for 
by  experienced  physicians  known  to  him.  While,  then, 
it  cannot  lie  denied  that  second  attacks  occasionally  occur, 
the  evidence  of  experienced  observers  in  all  parts  of  the 
yellow-fever  /one  is  opposed  to  the  view  that  this  is  a 
common  occurrence.  Those  who  have  considered  yellow 
fever  nothing  more  than  a  grave  form  of  malarial  fever — 
an  idea  which  was  entertained  by  numerous  physicians 
in  this  country  and  in  the  West  Indies  in  the  early  part 
of  the  present  century,  very  naturally  failed  to  differen- 
tiate the  disease  from  the  endemic  malarial  fevers  which 
tlvey  encountered,  and  believed  that  it  might  recur  an  in- 
definite number  of  times. 

Acclimatization,.  —  It  is  a  remarkable  fact  that  the  pop- 
ulation of  a  large  city  like  Havana,  or  Rio  Janeiro,  in 
which  yellow  fever  has  been  endemic  for  a  series  of 
years,  enjoys  such  a  degree  of  immunity  from  the  effects 
of  the  deadly  poison  that  there  is  no  interruption  of 
business  or  pleasure  at  a  time  when  strangers  in  the  city 
are  falling  sick  on  every  side.  The  development  of  an 
epidemic  in  these  cities  depends  upon  the  presence  of  sus- 
ceptible strangers  in  sufficient  number  to  furnish  a  series 
of  cases  considered  large  enough  to  justify  the;  use  of  the 
word.  The  presence  of  but  few  strangers  during  the 
epidemic  season  leads  to  the  announcement  that  the  dis- 
ease is  not  epidemic,  but  that  sporadic  cases  occur  from 
time  to  time.  Under  exceptional  circumstances,  how- 
ever, epidemics  are  developed  in  these  endemic  foci  of 
the  disease,  in  which  those  who,  by  birth  or  long  resi- 
dence, were  supposed  to  be  acclimatized,  furnish  a  cer- 
tain quota  to  the  general  mortality.  This  lias  frequently 
occurred,  for  example,  in  the  city  of  New  Orleans, 
where  yellow  fever  formerly  prevailed  almost  annually, 
and  where  the  Creole  population  was  supposed  to  enjoy 
an  hereditary  immunity.  Dowler,  who  lias  made  a  spe- 
cial study  of  the  question,  says  of  the  Creole  population  of 
New  Orleans  ; 

"A    few  physicians  and  others,  mostly  advocates  of 


the  contagiousness  of  yellow  ('ever,  maintain  thai  all  the 
crcoles  of  New  Oilcans,  not  less  than  strangers,  have 

this  disease  once  during  life,  for   the  most    pari    during 
childhood,  and   that   it   proves   fatal   to   many    of    them 
.      .      .      This  sweeping  statement,  however,  is  with    few 

exceptions  erroneous,  as  may  lie  proved  by  authentic 
documents  concerning  all  of  the  epidemics  witnessed  by 
the  writer  for  seventeen  years,  not  excepting  the  extra- 
ordinary one  of  1858  itself. 

■  It  will  have  been  remarked  by  careful  observers  that 
many  families  have  been  settled  in  New  Orleans  for 
half  a  lifetime  without  ever  having  hail  yellow  fever. 
Indeed,  it  has  been  thought  by  many  physicians,  previ- 
ous to  185:1,  that  at  least  one-third  of  all  strangers  set- 
tling permanently  in  New  Orleans  escaped  yellow  fever 
altogether.    .    .    . 

"The  exemption  of  the  creolized  of  the  city  is  a  fact 
which  every  epidemic  has  confirmed;  for  example,  take 
that  of  1841,  in  which  1,800  died;  five  of  whom  only 
were  natives  of  the  city  ;  one  aged  three  weeks  ;  three, 
two  years.  In  1843,  among  692  deaths  from  yellow 
fever,  but  two  are  certified  as  having  been  born  in  New 
Orleans. " 

The  writer  quoted  believes,  with  many  other  physi- 
cians residing  in  endemic  foci  of  the  disease,  that  im- 
munity is.  "to  a  great,  degree,  hereditary,  or  transmissi- 
ble from  parents  to  children."  This  is  generally  ac- 
cepted among  the  physicians  and  the  native  population 
of  the  city  of  Havana,  but  there  is  reason  to  believe  that 
it  is  a  mistake,  and  that  the  Creole  child  owes  his  im- 
munity not  to  his  parents,  but  to  individual  acclimatiza- 
tion, and  not  infrequently,  to  say  the  least,  to  a  mild, 
unrecognized  attack  of  yellow  fever.  Dr.  Dowler  says 
"that  many  Creole  children  had,  during  the  epidemic 
of  1853,  a  fever — a  slight  fever — yellow  fever  if  you 
please — known  as  such  rather  by  the  co-existence  of  the; 
epidemic  than  from  any  severe  symptoms  among  these 
children — a  slight  fever  never  yet  described,  having  gen- 
erally but  one  paroxysm,  lasting  from  six  hours  to  one, 
two,  or  three  days,  scarcely  ever  requiring  medication. 
That  a  few  of  these  eases  acquired  an  alarming  violence, 
and  even  proved  fatal,  is  most  true— most  deplorable." 

Hinemann  writes  with  reference  to  Vera  Cruz  :  "  Until 
lately  the  physicians  and  people  of  Vera  Cruz  supported 
with  fanaticism  the  dogma  that  natives  were  absolutely 
exempt  from  yellow  fever.  But  the  fearful  epidemics  of 
recent  years  (1S75.  11S77,  1878)  have  worked  a  change  ; 
for  so  many  native  children  and  adults  suffered,  that  the 
truth  could  no  longer  be  denied  that  these  do  not  enjoy 
an  absolute  immunity." 

In  Cuba,  the  dogma  that  crcoles  are  exempt  from 
yellow  fever,  did  not  withstand  the  searching  investiga- 
tion made  by  the  Havana  Yellow  Fever  Commission  of 
1879.  We  quote  some  of  the  evidence  collected  and  re- 
ported by  Dr.  ('bailie,  President  of  this  Commission. 
"  Dr.  Navea.of  San  Jose  de  las  Lajas,  an  inland  town  some 
twenty  miles  southeast  of  Havana,  presented  the  follow- 
ing interesting  report  after  it  had  received  the  full  ap- 
proval of  Drs.  Cabrera  and  Bofil,  his  colleagues  at  San 
Jose:  'We  have  here  annually,  in  the  practice  of  the 
three  physicians,  from  20  to  30  Cuban  children,  and  from 
30  to  40  Cuban  adults,  attacked  with  bilious  remittent 
fever  which  is  popularly  designated  typhus.  There  is 
nothing  whatever  to  constitute  a  differentia]  diagnosis 
between  this  fever  of  the  natives  and  the  yellow  fever  of 
strangers.  It  is  characterized  by  its  hemorrhagic  ten- 
dency, albuminuria,  black  vomit,  and  all  the  symptoms 
of  yellow  fever.  It  is  so  well  marked  that,  even  when 
seen  by  the  uneducated  they  exclaim  "  Vomito."  The 
treatment  for  the  one  is  best  for  the  other.  We  have 
□ever  seen  a  second  attack  of  this  bilious  remittent  fe\'er, 
nor  one  who  had  recovered  from  it  attacked  with  yellow 
fever.  If  anyone  of  us  three  physicians  here  sees  this 
fever  attack  a  native  Cuban,  we  say,  "  bilious  remittent 
fever,"  and  if  it  attacks  a  person  not  a  native  of  ( 'uba  we 
say  "  yellow  fever  ;  "  but  at  bottom  it  is  the  same  disease  ; 
and  we  agree  to  call  it  bilious  remittent  fever  in  Cubans, 
solely  because  these  believe  themselves  exempt  from 
yellow  fever,  and  are  so  prejudiced  that  they  would  be 
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Yellow   Fivrr. 

Fellow   Fever. 


Formerly  the  battle  between  the  contagionists  and  the 
non-contagionists  was  one  involving  the  question  of  local 

origin  on  one  side,  together  with  a  strenuous  denial  of 
the  transmissibility  of  the  disease  and  the  value  of  quar- 
antine restrictions.  The  contagionists,  on  the  other  hand. 
insisted  upon  the  exotic  origin  of  the  disease  and  its 
transmissibility  hy  ships  and  persons.  And  to  this  ex- 
tent they  were  right.  There  can  be  no  doubt  that  the 
prevalence  of  the  disease  in  the  United  States  depends 
upon  the  introduction  of  an  exotic  germ;  but  it  also 
depends  upon  local  conditions  which  favor  the  develop 
incut  of  this  germ.  The  yellow  fever  patient,  however 
many  germs  he  may  carry  in  his  intestine  or  elsewhere, 
does  not  directly  endanger  those  who  come  near  him, 
any  more  than  a  gelatine  culture  of  the  spirillum  of 
Asiatic  cholera  orof  the  anthrax  bacillus  places  in  danger 
the  student  of  bacteriology  who  is  engaged  in  studying  it. 

It  is  well  known  to  the  people  of  the  City  of  Mexico 
that  a  visit  to  the  sea-coast  city  of  Vera  Cruz  during  the 
epidemic  season  is  likely  to  result  in  an  attack  of  yellow 
fever.  It  is  also  well  established  that  those  who  fall  sick 
with  the  disease  after  their  return  to  the  City  of  Mexico 
never  communicate  it  toothers  who  are  closely  associated 
with  them  as  attendants,  etc.  The  same  is  true  at  the 
health-resort  Petropolis,  located  in  the  mountains  with- 
in a  few  hours'  ride  of  the  city  of  Rio  Janeiro.  Fre- 
quently individuals  fall  sick  in  Petropolis  who  have 
visited  the  infected  city  of  Rio.  Never  do  they  com- 
municate the  disease  toothers.  This  is  also  the  experi- 
ence of  tin.'  physicians  in  charge  of  hospitals — e.g.,  the 
Charity  Hospital  of  New  Orleans;  so  long  as  the  hospital 
and  its  vicinity  remain  uninfected  cases  do  not  originate 
in  the  hospital,  although  yellow  fever  patients  may  be 
admitted  to  the  wards  with  unacclimatized  persons  suf- 
fering with  other  diseases,  and  be  cared  for  by  suscepti- 
ble attendants. 

In  his  report  upon  the  camps  established  near  Memphis 
in  the  epidemics  of  1S78  and  1879,  Colonel  Cameron 
inakesthe  following  statement  :  "  It  was  found  necessary 
that  the  officer  in  authority  should  set  an  example  of 
constant  indifference  to  attack  in  order  to  appease,  as  far 
as  possible,  the  constant  anxiety  of  the  population  under 
his  charge.  Especially  was  this  true  in  l*7s,  as  depopu- 
lation went  on  slowly  that  year,  and  infected  people 
poured  daily  into  the  camps  from  the  more  pestilential 
portions  of  the  city.  Very  many  reached  camp  with  the 
lever  on  them,  so  that  as  many  as  seventeen  persons  tell 
victims  in  one  night,  not  a  few  in  their  tents.  ///  im  in- 
stance,  however,  did  Ittey  communicate  tin  iiixms,  to  their 
families  or  bed-felloics,  as  far  as  could  be  traced." 

In  the  same  epidemic  (1*78)  Dr.  Minor  reports  that 
over  thirty  ea-es  were  discovered  among  refugees  in  (   in- 

cinnati,  0.,  and  says  ;  "  Xo  physician  or  nurse  con- 
tracted the  disease,  and  in  no  instance  did  it  exhibit  any 
tendency  to  spread."  The  same  was  true  in  Nashville, 
the  same  year  :  twenty  imported  cases  occurred  in  dif- 
ferent parts  of  the  city  without  any  local  eases  resulting 
from  them  (Report  of  Nashville  Hoard  of  Health).  Evi- 
dence of  this  kind  could  be  extended  to  till  a  volume,  but 
sufficient  has  been  presented  to  establish  the  statement 
made,  and  the  reader  may  be  referred  to  the  "  Proofs  of 
Non-contagion "  in  tin.'  second  volume  of  the  classical 
work  of  La  Roche  (pages  230-566). 

We  have  already,  in  discussing  the  nature  of  the  spe- 
cific cause  of  the  disease,  referred  to  the  fact  that  there  is 

no  satisfactory  evidence  that  the  disease  is  contracted  by 
the  use  of  contaminated  water,  as  is  the  case  in  cholera 
and  typhoid  lexer.  We  quote  the  following  conclusions 
of  the  Hoard  of  Experts  appointed  to  investigate  the  epi- 
demic of  1878  : 

(6)  "  Yellow  fever  is  a  disease  of  singular  local  attach- 
ments. It  often  becomes  epidemic  in  one  section  of  a 
city,  and  sometimes  a  very  small  section  of  it,  while  it 
fails  to  present  itself  at  all  in  other  sections  of  tic 

city,  and  in  these  localizations  it  exhibits  a  remarkable 
indifference  to  topographical  and  social  surroundings." 

(7)  "  In  the  dissemination  of  yellow  fever,  atmospheric 
air  is  the  usual  medium  through  which  the  infection  is 
received  into  the  human  system." 


Btiologv   ok    Epidemics.— The  development    of  an 

epidemic  of  yellow  fever,  in  places  removed  from  the 
endemic  foci  of  the  disease,  depends  upon  ;  (a)  the  in- 
troduction of  the  specific  cause  by  yellow  fever  patients, 
or  through  infected  articles — fomites ;  (//i  local  condi- 
tions which  favor  the  multiplication  of  the  specific  germ 
external  to  the  body  ;  (c)  favorable  meteorological  con- 
ditions ;  ('/)  the  presence  of  susceptible  individuals  in  the 
infected  locality. 

We  quite  agree  with  the  Board  of  Experts  above 
quoted  in  the  following  conclusion  also  :  (81)  "  The  most 
frequent  agency  in  the  dissemination  of  yellow  fever 
from  place  to  place  is  found  in  yellow  fever  patients  ; 
and  more  epidemics  of  yellow  fever  have  resulted  from 
the  introduction  into  previously  exempt  places  of  per- 
sons sick  of  the  disease,  or  falling  sick  after  arrival,  than 
from  all  other  causes.  To  what  extent  the  body  of  the 
sick  person  is  responsible  for  this  result,  and  to  what 
extent  his  clothing  and  baggage  is  responsible  lor  it,  is 
not  known." 

The  last  clause  in  the  above-quoted  conclusion  shows 
that  the  Board  of  Experts  admitted  the  possibility  that 
the  yellow  fever  patient  acts  simply  as  a  carrier  of  the  in- 
fectious agent,  about  his  person  or  in  his  baggage.  The 
fact  that  he  has  yellow  fever  is  evidence  that  he  comes 
from  an  infected  locality,  and  he  may  be  instrumental  in 
establishing  a  new  centre  of  infection  for  this  reason, 
rather  than  because  he  is  himself  a  victim  to  the  dis- 
ease. This  is  a  possibility  which  should  not  be  lost  sight 
of;  but,  reasoning  from  analogy  and  from  known  facts, 
it  seems  extremely  probable — indeed  we  may  almost  say 
certain — that  the  sick  establish  new  centres  ol  infection 
because  the  infectious  agent  is  reproduced  in  their  bodies 
and  is  contained  in  their  excreta. 

That  infected  centres  may  be  established  independently 
of  the  arrival  of  sick  persons  is,  however,  beyond  ques- 
tion. A  striking  instance  of  this  is  afforded  by  tin  out- 
break which  occurred  in  Madrid  in  l(->78.  A  circum- 
scribed epidemic  was  developed  in  this  city  about  the  first 
of  September,  which  resulted  in  a  mortality  of  thirty-five 
out  of  fifty  cases  taken  sick.  This  outbreak  was  traced 
to  importation,  although  till  of  the  cases  occurred  .among 
the  permanent  residents  of  the  infected  area.  Associ- 
ated with  the  young  people  who  first  fell  sick,  crowded 
in  the  same  rooms  with  them  to  the  number  of  ten  or  fif- 
teen in  a  room,  were  a  number  of  soldiers  recently  re- 
turned from  Cuba,  with  their  baggage.  These  men  had 
themselves  suffered  from  yellow  fever  in  Cuba,  or  were 
acclimatized  by  long  residence  there. 

We  have  on  record  instances  which  appear  to  be  au- 
thentic, of  the  development  of  an  epidemic  as  a  result  of 
the  opening  of  a  trunk  containing  infected  clothing,  sent 
from  a  locality  where  the  disease  was  prevailing  to  one 
previously  healthy.     Epidemics  have  also  been  traced  to 

the  unloading  of  earth  ballast  from  the  shores  of  an  in- 
fected port  upon  the  wharves  of  a  healthy  place  in  the 
yellow  fever  zone. 

The  first  cases  of  local  origin  in  an  epidemic  do  not,  as 
a  rule, occur  until  sometime  litis  elapsed  after  the  arrival 
of  the  infected  ship,  or  fomites,  or  sick  person  responsi- 
ble for  the  introduction  of  the  "  germ."  This  interval 
may  vary  from  a  few  days  to  several  weeks,  according 
as  local  conditions  are  favorable  or  otherwise  for  the  de- 
velopment of  the  infectious  agent. 

In  the  great  epidemic  of  1878,  which  was  traced  by  Dr. 
Choppin,  President  of  the  Louisiana  State  Hoard  of 
J  Iealth,  to  importation  by  the  steamship  Emily  B,  Souder, 
which  arrived  from  Havana  on  the  23d  of  May,  the  first 
cases  of  local  origin  did  not  occur  until  after  tin  interval 
of  five  or  six  weeks.  But  these  first  cases  occurred,  tic- 
cording  to  Dr.  Choppin,  in  the  immediate  vicinity  of  the 
houses  in  which  two  of  the  officers  of  the  Souder  (Clarke, 
the  purser,  and  Elliott,  one  of  the  engineers)  died  soon 
after  the  arrival  of  that  vessel. 

The  local  conditions  which  favor  the  development  of 
the  exotic  germ  .are  various :  (a)  Latitude.  Our  account 
of  the  geographical  limits  of  the  prevalence  of  the  dis- 
ease suffices  to  show  the  influence  of  latitude,  which  tip- 
pears  to  be  simply  a  question  of  temperature,    (b)  Alti- 
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Yellow    Fever. 
Yellow   Vr\  <t. 


Although  the  development  of  an  epidemic  seems  to 
require  a  comparatively  high  temperature  (7-")  to  80  I, 
experience  shows  that  it  may  continue  in  full  force  at  a 
much  lower  temperature  (60  to  70  ),  when  local  con- 
ditions are  favorable  and  a  susceptible  population  is  ex- 
posed in  the  infected  area.  A  good  example  of  this  is 
given  by  the  epidemic  at  Chattanooga,  Tenn.,  which  city 
was  invaded  for  the  first  time  in  1878.  We  obtain  our 
data  from  a  paper  by  Dr.  J.  II.  Vandeman. 

The  first  imported  case,  a  refugee,  was  taken  sick 
August  17th  ;  died  August  21st.  The  tirst  ease  among 
the  residents  of  the  city  occurred  over  three  weeks  later 
(September  18th),  and  proved  fatal  on  .September  19th. 
The  further  progress  of  the  epidemic,  and  the  mean  tem- 
perature for  each  week,  are  shown  in  the  following  table  : 


Epidemic  at  Gliattanooga, 

Tenn.,   in  1878. 

Week  iiuling. 

New  cases. 

Deaths. 

Mem  tem- 
perature. 

October  4th 

40 

47 

111 

99 

74 

30 

9 

2 

21 
10 
2  2 
83 
21 
12 
4 

79.71° 
70.48' 

October  18th 

66.68° 
63.14° 
66.52° 

48.66° 

53.04° 

November  15th 

51.88° 

Here  we  have  an  epidemic  which  was  at  its  acme  when 
the  temperature  was  below  the  mean  temperature  of  the 
winter  months  in  Rio  Janeiro,  Havana,  or  Vera  Cruz. 
The  monthly  luean  temperature  in  the  last-named  city, 
and  the  mortality  for  each  month,  for  a  period  of  four 
years,  are  given  in  the  following  table  : 


1879. 

1880. 

1881. 

Month. 

a  o. 

/a 

5  i 
S3 

- 
3 

-  z. 

Si 

.e 

3  J 

January  

February 

March 

May 

Hi 

5 

0 

1 

7 

58 

114 

110 

62 

45 

24 

7 

CO..-)' 

7"2t" 

76° 

80.5° 

84.8° 

80.0° 

85.0° 

84.6° 

88.4° 

81.2° 

77.:!" 

70.2' 

6 

4 
2 
1 
1 
1 
2 
1 
3 
0 
0 
0 

72.0° 
72.8° 
78.9° 

70° 

83.4° 

83.5° 

85.6° 

80.5° 

80.7° 

79° 

70° 

78.4° 

2 

0 
1 
1 

0 
0 

1 

3 
9 

42 
92 

08 

78.2° 

75.3° 
78.1° 
80.8° 
84.9° 

SO.  4" 
87.0° 
88.2° 
83.3° 
77.5° 
70.7° 
74.7° 

28 

22 

29 

29 

01 

238 

132 

89 

22 

25 

18 

4 

67.3° 
R7.4° 

7?:i° 

82.5° 
84.6° 

July 

88.1° 
87.6° 

September 

November 

December 

84  3° 
80.6° 

75.:;' 
73.6° 

An  inspection  of  the  above  table  shows  that  after  an 
epidemic  in  the  summer  of  1878,  which  may  be  said  to 
have  lasted  from  June  to  December,  two  seasons  of  com- 
parative immunity  followed,  which  cannot  be  ascribed 
to  a  lower  temperature.  Indeed,  the  average  temperature 
for  the  six  months  from  April  to  September,  inclusive, 
"was  somewhat  greater  in  1880  than  in  the  epidemic 
year  1878.  Again  we  see  that  in  1880,  after  an  unusu- 
ally healthy  summer,  yellow  fever  prevailed  to  a  con- 
siderable extent  during  the  months  of  October,  Novem- 
ber, and  December,  although  the  temperature;  was  less 
than  during  the  corresponding  months  of  the  preceding 
year.  The  epidemic  impetus  continued  during  the  fol- 
lowing year,  attaining  its  maximum  of  intensity  in  the 
months  of  May,  June,  and  July,  although  in  two  of  these 
months  (May  and  June)  the  temperature  was  lower  than 
in  the  corresponding  months  of  the  preceding  healthy 
summer. 

Another  factor  of  importance  in  the  etiology  of  yellow- 
fever  epidemics  is  atmospheric  moisture  and  precipita- 
tion. Yellow  fever  is  a  disease  of  the  sea-coast,  and  of 
the  margins  of  great  rivers,  and  it  does  not  prevail  in 
arid,  desert  places  in  the  interior,  although  the  elevation 
may  be  but  little  above  the  sea-level,  and  the  temper- 
ature extremely  high.  There  is  reason  to  think  that  this 
difference  is  largely  due  to  the  difference  as  to  moisture 
in  the  atmosphere  and  in  the   soil.      Some  authors  have 


insisted  especially  upon  the  presence  of  moisture  in  the 
atmosphere  almost  to  the  point  of  saturation,  as  an  es- 
sential condition  for  the  development  of  an  epidemic. 
But,  on  the  other  hand,  epidemics  have  sometimes  oc- 
curred in  unusually  dry  seasons,  as  at  New  Orleans  in 
1841.  In  Martinique,  according  to  Dutrouleau,  yellow 
fever  has  sometimes  committed  its  greatest  ravages  after 
and  during  the  dryest  season. 

I. a  Roche  states  that  the  epidemics  in  Philadelphia 
were  "connected  in  most  instances,  at  least,  with  a  de- 
ficiency of  atmospheric  and  terrestrial  humidity — though 
in  all  instances  of  its  occurrence  it  will  be  found  that, 
prior  to  the  accession  of  dry  weather,  the  earth  hail  been 
more  or  less  saturated  with  rain."  As  pointed  out  by 
this  author,  "the  coexistence  of  a  clear  atmosphere  is 
often  seen."  The  fact  seems  to  be  that,  while  a  certain 
amount  of  moisture  is  essential,  the  limits  vary  consider- 
ably. In  general,  it  may  perhaps  safely  be  said,  that  the 
degree  of  humidity  and  the  temperature  most  favorable 
for  the  rapid  decomposition  of  organic-  material,  which 
forms  the  nidus  in  which  the  infectious  agent  multi- 
plies, is  the  most  favorable  for  the  epidemic  extension  of 
the  disease. 

Heavy  ruins,  by  purifying  the  air  and  cleansing  the 
streets  and  sewers  of  an  infected  city,  exercise  a  favor- 
able effect  upon  its  sanitary  condition,  and  in  the  tropics 
the  commencement  of  the  rainy  season  often  puts  an  end 
to  the  prevailing  epidemic.  It  is  probable  that  the  state- 
ment made  by  some  authors,  that  upon  the  coast  of 
Guiana,  and  elsewhere  in  the  tropics,  dry  weather  is 
favorable  to  the  spread  of  the  disease,  is  but  another  way 
of  stating  the  fact  that  the  heavy  rains  of  tropical  regions 
are  unfavorable,  the  dry  weather  being  only  dry  by  com- 
parison. 

In  the  north  temperate  zone  southerly  finds  arc  favor- 
able to  the  progress  of  an  epidemic,  because  of  the  el- 
evated temperature  which  accompanies  them,  and,  on 
the  contrary,  northerly  winds  have  a  tendency  t-o  arrest 
it.  Fresh  sea-breezes,  and  especially  the  trade-winds  in 
the  tropics,  by  reason  of  their  constancy,  arc  beneficial 
from  a  sanitary  point  of  view.  They  dilute  and  carry 
away  the  poisonous  emanations  from  the  foul  and  narrow 
streets  of  infected  cities,  and  refresh  and  invigorate  the 
population. 

There  is  no  evidence  that  the  infectious  agent  of  yel- 
low fever  can  be  conveyed  by  the  wind,  in  an  active  con- 
dition, to  any  considerable  distance,  and  the  wind  has 
but  litlle  to  do  with  the  dissemination  of  the  disease.  In 
cities,  the  extension  of  an  epidemic  from  centres,  result- 
ing from  the  importation  of  cases,  or  fomites,  is  usually 
quite  gradual  and  independent  of  the  prevailing  currents 
of  air.  The  Board  of  Experts  appointed  by  Congress 
to  investigate  the  epidemic  of  1S7H  arrived  at  the  follow- 
ing conclusion  : 

"  We  know  of  no  instance,  either  from  our  own  obser- 
vations or  from  the  published  records  of  yellow  fever,  in 
which  it  has  been  established  that  the  disease  has  been 
carried  to  any  considerable  distance  by  atmospheric  cur- 
rents, or  by  any  modes  or  vehicles  of  conveyance  other 
than  those  connected  with  human  traffic  and  travel." 

In  the  comparatively  small  and  land  locked  harbor  of 
Havana,  vessels  which  anchor  sonic  distance  from  shore, 
and  which  are  kept  in  a  good  sanitary  condition,  do  not 
suffer  from  yellow  fever,  unless  unacclimati/.ed  members 
of  the  crew  are  permitted  to  go  on  shore.  Vessels  lying 
at  the  wharves,  on  the  contrary,  are  very  likely  to  become 
infected. 

There  are,  however,  numerous  instances  in  which  ves- 
sel-  have  become  infected  from  the  shore,  or  from  other 
vessels,  or  in  which  yellow  fever  has  appeared  in  places 
lying  to  the  leeward  of  infected  vessels,  in  winch  tin; 
transmission    of    the    disease    lias    been    ascribed    to    the 

agency  of  the  wind.  It  is  difficult  to  decide  to  what  ex- 
tent this  explanation  is  correct,  for  we  would  have  to  be 
surethat.no  direct  communication  had  occurred  before 
accepting  it  ;  and  the  possibility  that  1  he  infection  may 
be  conveyed  to  the  shore  by  infected  articles  throw  n  over- 
board, in  the  case  of  infected  vessels  anchored  to  the 
windward  of  healthy  places,  must  lie  borne  in  mind. 
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body,  were  generally  excited  into  action  in  a  few  days. 
1  met  with  several  cases  in  which  they  acted  so  as  to  pro- 
duce a  fever  on  the  same  day  on  which  they  were  re- 
C£v?ed  into  the  system.       During  the  spidemi:  at  Gitial 

tar,  in  1S04,  strangers  were  in  several  instances  attacked 
on  the  second  or  third  day  alter  landing,  and  some  are  said 
to  have  been  seized  on  the  first  day.  According  to  Drs. 
Pariset,  Balby,  and  Francois,  the  period  of  incubation  at 
Barcelona,  in  1821,  appeared  very  short.  "We  have,' 
they  say.  "  very  strong  reasons  to  suspect,  and  these  rea- 
sons are  founded  on  facts,  that  this  period  does  not  ex- 
ceed twenty-lour  hours,  or  three  days  at  most "  (La 
Roche,. 

In  the  epidemic  at  Fort  Barrancas,  Fla.,  in  1875,  the 
writer  had  an  opportunity  to  fix  the  limits  of  the  period 
of  incubation.  The  whole  garrison  was  exposed  in  the 
infected  locality,  and  a  number  of  cases  had  occurred, 
when  the  command  was  removed  into  camp  in  a  healthy 
place  across  the  bay — near  Fort  Pickens.  On  the  day 
following  the  removal  seven  cases  were  sent  back  from 
the  camp  for  treatment  in  hospital.  The  next  day  eleven 
cases  came  from  the  camp  ;  the  following  day,  two,  and 
the  fifth  day.  two.  The  remnant,  consisting  of  forty- 
eight  individuals,  remained  in  good  health  until  a  month 
later,  when  two  cases  again  occurred  in  camp.  We  do 
not  believe  that  these  two  cases  represent  a  prolonged 
period  of  incubation,  but  suppose  that  in  the  interval  the 
camp  had  also  become  infected. 

It  is  proper  to  state  that  several  authors,  who  have  had 
great  experience,  believe  that  the  period  of  incubation 
may  be  extended  to  fourteen,  or  even  more  days — Blair, 
Rush,  Feraud. 

Clinical  Bistort. — As  a  rule,  an  attack  of  yellow 
fever  is  not  preceded  by  any  well-marked  premonitory 
symptoms.  The  attack  may  occur  at  night  in  one  who 
went  to  bed  in  his  usual  state  of  health,  or  in  the  early 
morning  after  an  uninterrupted  sleep,  or  during  the  day 
while  engaged  in  ordinary  occupations.  In  other  cases 
there  is  a  feeling  of  lassitude  and  discomfort  for  two  or 
three  days  prior  to  the  attack,  with  loss  of  appetite, 
slight  pain  in  the  back  and  loins,  a  feeling  of  giddiness 
or  slight  headache,  flatulent  eructations,  constipation,  a 
tendency  to  perspire  at  night,  or  upon  very  slight  exer- 
tion, and  more  or  less  muscular  debility,  together  with  a 
disinclination  for  any  mental  exertion. 

Dr.  Wragg,  who  had  charge  of  the  Roper  Hospital  at 
Charleston,  during  the  epidemic  of  1854,  made  particular 
inquiries  with  reference  to  premonitory  symptoms,  and 
states  that  "out  of  a  total  of  2'2~>  cases  the  attack  was 
sudden  in  \)2  ;  in  32  it  came  on  insidiously,  the  patient 
complaining  of  malaise,  etc.,  for  a  considerable  time  ; 
and  that  101  offered  the  usual  symptoms  characterizing 
the  approach  of  lexer." 

The  attack  is  commonly  inaugurated  with  a  more  or 
less  decided  chill,  which  by  its  violence  and  duration  af- 
fords some  indication  of  the  probable  severity  of  the  case. 
In  certain  grave  forms  of  the  disease,  however,  the  onset 
is  insidious,  and  is  not  marked  by  any  perceptible  chill. 
In  a  considerable  proportion  of  the  mild  cases,  also,  es- 
pecially in  the  tropics,  there  is  no  rigor,  and  the  patient 
experiences,  at  most,  only  a  slight  sensation  of  coldness, 
which  quickly  gives  place  to  that  of  heat.  If  a  ther- 
mometer is  placed  in  the  axilla  during  the  initial  chill  it 
will  be  found  that  the  temperature  is  already  consider- 
ably above  the  normal,  and  very  frequently  it  reaches 
the  highest  point  attained  during  the  entire  attack  within 
a  few  hours  from  its  inception. 

Accompanying  the  chill  are  other  nervous  phenomena, 
similar  in  kind  to  those  attending  the  onset  of  other  specific 
febrile  diseases.  There  is  cephalalgia,  often  very  severe, 
and  located  by  preference  in  the  forehead  and  supra-or- 
bital region  ;  the  eyeballs  also  arc  painful,  and  there  is 
intolerance  of  light  in  some  instances.  Pain  in  the  loin* 
is  a  very  constant  and  early  symptom,  which  occasions 
much  distress,  and  sometimes  extorts  groans  and  cries 
from  the  patient.  At  the  same  time  pain  is  usually  ex- 
perienced in  the  lower  extremities,  often  of  a  very  severe 
character,  constituting  the  coup  i/<  barre  of  the  French 
authors  ;  it  affects  especially  the  calves  of  the  legs,  the 


knees,  and  the  ankles.      These   symptoms  continue,  and 

are  even  aggravated,  after  the  rigor  has  passed  and  the 

febrile  stage  is  fully  developed  ;  in  the  meantime,  tin' 
fact  becomes  Hushed,  and  sometimes  deep-red  and  swol- 
len in  appearance  ;  the  eyes  are  shining  and  suffused, 
the  conjunctiva?  more  or  less  hyperaunic  and  often  deeply 
injected,  in  severe  cases  presenting  a  fiery,  inflamed  ap- 
pearance Which  is  accompanied  by  photophobia;  the 
skin  becomes  hot  and  dry,  and  there  is  apt  to  be,  espe- 
cially in  patients  of  a  nervous  temperament,  ureal,  rest- 
lessnt  as  and  jactitation. 

Systematic  authors  have  described  numerous  varieties 
of  the  disease,  but  these  arc-  for  the  most  part  simply 
different  grades  in  the  degree  of  severity,  or  depend 
upon  individual  peculiarities  and  complications.  Yel- 
low fever  is  the  same   in   all  parts  of    the  world  where  it, 

occurs,  ami  every  great  epidemic  furnishes  examples  of 
the  several  varieties  which  have  been  described.     It  will 

Suffice  here  to  mention  the  classification  adopted  by  one 
or  two  standard  authors.  La  Roche  gives  an  account  of 
the  clinical  history  of  the  disease  under  the  following 
headings :  Inflammatory  species,  including  three  grades, 
intense,  mild,  ami  ephemeral  ;  congestive  species,  includ- 
ing four  grades,  aggravated,  adynamic,  walking,  and 
apoplectic.  Berenger-F€raud,  in  his  elaborate  account 
of  the  disease  as  it  prevails  at  Martinique,  classifies  the 
cases  as  follows  : 

1st  Degree. — Mild  yellow  fever. 

2dDegree. — Yellow  fellow  of  moderate  intensity  ;  A. 
cases  in  which  the  onset  is  frank  ;  I!,  cases  in  which  it  is 
insidious. 

3d  Degree. — Grave  yellow  fever;  A,  ordinary  forms. 
including  the  gastric,  adynamic,  ataxic,  congestive,  and 
typhoid  forms  ;  B,  rare  forms,  including  the  hyper 
aesthetic,  gangrenous,  algid  or  choleraic,  and  hydro- 
phobic. 

4//i  lhi/nc. — Yellow  fever  siilerante. 

Different  epidemics  are  sometimes  characterized  by  the 
predominance  of  one  or  the  other  of  the  forms  .described, 
and  the  character  of  the  disease,  as  to  severity,  often  va- 
ries greatly  during  the  same  epidemic.  The  earlier  cases 
are  sometimes  mild  and  the  mortality  small,  while  later 
the  greater  intensity  or  malignancy  of  the  poison  is  show  n 
by  I  he  occurrence  of  a  large  number  of  cases  of  the  se- 
verest grade,  and  even  of  those  rapidly  fatal  attacks  de- 
nominated by  the  French  siderante, 

Itisevident,  from  the  account  given  of  the  symptoms 
manifested  at  the  outset  of  an  attack,  that  these  are  not 
sufficiently  characteristic  to  determine  the  nature  of  the 
disease,  and  in  the  absence  of  a  prevailing  epidemic  iis 
early  recognition    will    depend   largely   upon   other    facts 

relating  to  the  antecedents  of  the  patient,  etc.  The  com- 
plete clinical  history  of  a  case,  however,  L'ivcs  a  tableau 
which  is  easily  recognized  by  one  who  is  familiar  with 
the  disease.  In  this  clinical  history  the  thermometric 
observations  form  a  very  important  item. 

Yellow  fever  is  a  diseast  of  asinglt  febrile  paroxysm, 
lasting  from  forty-eight  hours  to  seven  or  eight  days — 
more  commonly  from  three  to  five  days.  The  acme  of 
temperature  is  reached  at  the  outset,  and  from  this  lime 
the  temperature  line  is  a  descending  one,  interrupted 
sometimes  by  a  slight  evening  exacerbation,  up  to  the  ter- 
mination of  the  first  peri,,,;  of  the  disease — -febrih  stage. 
The  second  stage  is  characterized  by  great  prostration  of 
the  vital  powers,  and  lasts  from  a  few  hours  to  two  or 
three  days — stagi  of  calm ;  the  temperature  during  this 

stage  sometimes  remains  a  degree  or  more  above  the - 

mal,  but  more  commonly  it  is  normal,  or  even  subnormal 
for  a  time.  This  is  followed  in  severe  cases  by  a  reac- 
tionary fever  of  irregular  duration  which  presents  a  more 
or  less  remittent  Character.      These  features  are  shown  in 

the  accompanying  temperature  charts. 

Naturally  the  typical  temperature  curve  is  distil 

by  complications — visceral  congestions,  abscesses,  paro- 
titis, etc.  It  is  also  disturbed  by  indiscretions  in  diet, 
over-active  medication,  and  by  moral  causes  (especially 
fright  and  grief).  In  mild  cases  the  acme  of  temperature 
is  reached  during  the  first  two  or  three  hours  of  the  at- 
tack,      In    more    protracted  and   severe    cases    it   is   not 
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this  exception,  106.5  is  the  highest  temperature  recorded 
by  him.      In  my  own  observations  100    has  been  the 

highest  temperature  noted.  The  temperature  often  rises 
rapidly  just  before  death,  and  a  very  high  post-mortem 
temperature  (108°  to  110  )  is  a  common  phenomenon. 

In  certain  cases  the  initial  paroxysm  is  divided,  by  a 
more  or  less  complete  remission,  into  two  or  more  dis- 
tinct periods  of  from  two  to  four  days'  duration.  These 
cases,  which  possibly  depend  upon  a  malarial  complica- 
tion, are  not  sufficiently  numerous  to  require  a  modifica- 
tion of  the  general  statement  that  yellow  fever  is  a  con- 
tinued fever  of  a  single  paroxysm.  In  relapses,  which 
may  occur  from  imprudence  at  any  time  after  the  ter- 
mination of  the  first  febrile  paroxysm,  the  characters  of 
the  initial  paroxysm  are  repeated,  but  in  non-fatal  cases 
the  duration  is  usually  not  so  long. 

The  j»ils,  in  sthenic  cases  is  full,  strong,  and  hard  at 
the  outset  of  the  attack,  and  may  reach  120  or  more  pul- 
sations  in  the  minute,  more  commonly  not  more  than 
100  to  110.  It  diminishes  in  rapidity  and  force  as  the 
disease  progresses,  and  this  occurs  even  when  the  febrile 
heal  is  not  reduced  for  two  or  three  days,  and  is  consid- 
ered by  Faget  a  valuable  diagnostic  sign.  During  the 
second'  stage  of  the  disease,  the;  pulse,  however  hard  and 
accelerated  it  may  previously  have  been,  becomes  prefer 
naturally  slow  and  soft.  The  feebleness  of  the  heart, 
which  seems  to  suffer  especially  from  the  action  of  the 
3'ellow  fever  poison,  and  which  has  undergone  a  certain 
degree  of  fatty  degeneration,  is  shown  by  this  very  com- 
pressible and  slow  pulse,  which  is  often  reduced  to  forty, 
and  sometimes  even  to  thirty,  beats  per  minute.  This 
constitutes  a  very  characteristic  feature  of  the  disease, 
and  affords  an  important  indication  for  treatment  during 
the  period  of  depression,  or  "calm." 

The  tongue  is  sometimes  but  slightly  coated  at  the  out- 
set, and  is  usually  moist  :  generally  it  quickly  becomes 
covered  with  a  white  coating,  which  may  he  in  streaks  ; 
the  margins  as  a  rule  remain  red  ;  very  commonly  the 
tongue  is  narrow  and  pointed,  differing  in  this  respect 
from  the  broad,  flabby  tongue  of  the  malarial  fevers. 
In  the  progress  of  the  disease  it  often  becomes  dry,  and 
the  coating  assumes  a  brownish  color,  or  it  may  become 
very  foul  and  loaded  with  sordes. 

The  face  is  at  first  Mushed  or  bright  red  and  swollen, 
or  it  may  be  of  a  dusky  violet  hue  ;  this,  with  the  deep- 
red  suffusion  of  the  eyes  in  severe  cases,  is  quite  charac- 
teristic. The  countenance  often  has  an  expression  of 
anxiety  or  pain,  or  of  dejection  ;  again  it  may'  appear 
dull  and  indifferent. 

In  the  last  period  of  the  disease,  in  fatal  cases,  the 
features  become  shrunken — sometimes  bloated  ami 
flabby — the  brows  are  often  contracted,  and  the  eyes 
sunken,  with  eechymosed  lids. 

The  hyperemia  of  the  conjunctivae  in  mild  cases  may 
be  temporary,  in  the  more  severe  ones  it  is  apt  to  last 
through  the  first  period,  and  in  quickly  fatal  cases  the 
eyes  may  be  deeply  injected  throughout.  Usually,  by 
the  third  day  a  careful  inspection  will  show  that  the  con- 
junctiva; have  a  yellowish  tinge  which  becomes  more  in- 
tense as  the  disease  progresses. 

The  skin  is  hot  and  dry  in  some  cases  throughout  the 
first  period  ;  in  others  it  soon  becomes  moist  and  there 
is  a  tendency  to  free  perspiration,  which  is  readily  in- 
duced by  covering  with  blankets,  warm  drinks,  etc. 
Even  in  those  cases  in  which  the  skin  is  hot  and  dry.  the 
termination  of  the  first  period  is  marked  by  a  soft,  cool, 
and  usually  moist  surface.  In  exceptional  cases  the  skin 
remains  hot  and  dry  up  to  the  fatal  termination.  When 
death  occurs  in  the  stage  of  depression,  the  surface  be- 
comes cold  and  often  is  covered  with  a  clammy  sweat. 
Many  authors  have  spoken  of  a  peculiar  odor  given  oil' 
from  the  surface  of  yellow  fever  patients,  and  various  at- 
tempts have  been  made  to  define  its  character  by  com- 
parison with  other  known  odors.  Dr.  Rush  said  that 
it  resembled  that  of  "the  washings  of  a  gun."  Dr. 
Jackson  describes  it  as  "  sickly  and  faint,  and  not  unlike 
the  smell  of  a  fish-market." 

The  color  of  the  skin,  which  has  given  name  to  the 
disease,  is  not  always  seen,  but  usually  a  yellow  discol- 


oration begins  to  make  iis  appearance  toward  the  i 

the  first   period,  anil    later    becomes  more    intense.   1, 

ime  time  after  convalescence   is   established.     I' 
varies  much  in  intensity,  from  a  slight  yellow  ting 

saffron  color.     In  certain  cases  the  skin 
presents  a  mahogany  color,  or  that  of  bronze,     I: 
eases  ii,e  yellow  color  is  developed  immediately 
death,  even  if  it  has  not  been  verj  noticeable  before  dis- 
solution  took  pla<  i 

The  proportion  of  cases  in  which  this  yellow  c<  I 
the  skin  is  observed  varies  greatly  in  different  epidemii  s, 
and  even  in  different  periods  of  the  same  epidemic.     Dr. 

RochOUX  states  that  in  the  West  Indies  ii  is  absent  in 
about  half  of  the  Cases  thai    recover.      ISei  enger  F.-raud, 

referring  to  this  statement,  savs  thai  there  are  in  fact 
two  kinds  of  icterus  in  yellow  fever,  the  one  due  to 
blood  pigment,  denominated  by  Professor  Gubler  litma- 
pheiqiu  ;  the  other  to  bile  pigments,  and  colled  by  the 
same  author  biliphiique.     The  first  is  considered  bj  IV 
raud  to  be  constant  and  characteristic  ;  ii  oi  curs  at  a  time 
when  the  urine  is  albuminous  and  free  from  bile,  and 
manifests  itself  about  the  beginning  of  the  second 
byayellow  tinge  of  the  conjunctiva?,  of  the  foci 
of  the  skin  over  the  great   vessels.     Ii  coincides  with 
the  period  during  which  the  hseinorrhagic  lend.; 
the  disease  manifests  itself.     The  other  form  ol  ii 

appears  al  llie  end   of  the  second    period,  or  during 
Valescence,  at  a  time  when   the  urine  contains  a  n< 
quantity  of  bile   pigments  ;    it,  gives   rise  to  th< 
orange  or  saffron  color  of  the  skin  which  is  so  striking, 

bul  which  only  occurs  in  a  Certain  proportion  of  I  he  eases, 

and  cannot  be  considered  an  essential  character  of  the 

disease.  We  are  disposed  io  think  that  J'Vraud  is  quite 
right  in  this  account  of  the  icterus  of  yellow  fever.  A 
sliuiii  yellow  discoloration  of  the  conjunctiva-  can  com- 
monly be  detected  during  the  second  stage,  even  in  mild 
cases  in  which  no  discoloration  of  the  skin  is  percepti- 
ble. 

Various  skin  eruptions  have  been  described  as  occur- 
ring occasionally,  but  there  is  nothing  characteristic 
about  an}-  one  of  them  unless  ii  is  the  erythematous 
eruption  about  the  scrotum  which  Berenger-Feraud  be- 
lieves to  be  pathognomonic  of  the  disease.  Oilier  erup- 
tions mentioned  as  occurring  occasionally  are  petechia', 

vesicular  and  pustular  eruptions,  livid  spots  and  vibices, 
erythematous  patches  about  the  knees  and  elbows,  or  a 

general  erythematous  eruption,  papular  eruptions,  pus- 
tules about  the  mouth,  furuncles,  etc. 

The  urine  in  yellow  fever,  even  during  the  first  pe 
riod,  is  reduced  in  amount  below  the  normal  standard. 
This  marked  reduction,  and  in  fatal  cases  very  com- 
monly complete  suppression,  is  a  notable  feature  of  t he- 
disease. 

The  presence  of  albumen  in  greater  or  less  amount,  is 

a  symptom  which  is  so  constant  that,  it  has  c ■  to  be 

generally  accepted  as  one  of  the  pathognomonic  features 
Of  the  disease. 

The  diminution  in  the  amount  of  the  urinary  secretion 
in  connection  with  the  amount  of  albumen  present  is  of 
importance  in  a  prognostic  sense,  as  it  is  to  a  certain  ex- 
tent an  index  of  the  gravity  of  the  attack. 

The  most  marked  diminution  occurs  during  the  stage 
of  depression,  and  the  few  ounces  secreted  in  the  twenty- 
four  hours,  in  severe  cases,  are  loaded  with  albumen  to 
such  an   extent,  as  to  form   coagula  which   occupj 
half  to  two-thirds  of  the  contents  of  the  test-tube. 

In  a   series   of   observations   made   al   Fort    Han., 
Fla.,  in  1S75,  to  ascertain  the  amount  and  Specific  gravity 
Of    the    urine    in    non-fatal    cases    of    yellow    fever,    the 
writer  arrived  at  the  following  results. 

The  amount,  considered  in  connection  with  the  q 
gravity,  is.  of  course,  an  index  of  the  total  solids  excreted. 
'in  the  table  we  have  eliminated  from  the  specific  gravity 
column  the  constant  factor,  1,000.  The  amount  for  tin; 
first  day  is  no  doubt  too  small,  on  account  of  the  urine 
having  been  only  partly  collected.  Ii  will  be  noted  that 
the  amount  increases,  w  bile  the  specific  gravity  dimin- 
ishes, from  the  outset  of  the  attack  up  to  the  time  ol 
complete  convalescence. 
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certain  cases  there  is  vomiting  of  pure  blood,  resulting 
from  more  active  gastric  haemorrhage.  The  black  vomit 
is  not  always  discharged  during  life,  but  it  is  extremely 

rare  not  to  rind  it  in  the  stomach  after  death. 
The  fad  that  the  gastric  mucous  membrane  is  seriously 

involved  in  this  disease  is  shown  not  alone  by  the  vomit- 
ing, the  passive  haemorrhage,  and  the  post-mortem  ap- 
pearances, hut  also  by  the  constant  feeling  of  disc,  mi  fori 
or  pain  in  severe  cases,  and  by  a  marked  tenderness 
upon  pressure  over  the  epigastrium. 

Haemorrhage  may  occur  not  only  from  the  mucous 
membrane  of  the  stomach  and  intestine,  hut  also  from 
that  of  the  mouth,  nose,  bladder,  and  uterus,  and  even 
from  the  eyes  or  ears.  In  some  epidemics  epistaxis  is 
quite  common  ;  it  may  occur  during  the  first  period  of 
the  disease,  but  is  more  frequent  during  the  second,  at 
which  time  the  general  tendency  to  haemorrhage  is  de- 
veloped. Next  to  epistaxis,  haemorrhage  from  the  buccal 
mucous  membrane,  and  especially  from  the  tongue,  the 
gums,  and  the  lips,  is  the  most  frequent. 

In  mild  cases  of  yellow  fever,  convalescence  is  quickly 
established.  Instead  of  the  usual  depression  which 
marks  the  second  stage  of  the  disease,  the  patient,  after 
a  fever  of  three  to  rive  days'  duration,  may  enter  almost 
immediately  into  convalescence,  and  within  a  week  may 
he  ready  to  resume  his  usual  avocations.  Rut  in  severe 
cases,  convalescence  is  often  slow  and  maybe  interrupted 
by  various  com/plications — parotitis,  buboes,  furuncles, 
aii-cesses,  hepatitis,  diarrhoea.  In  the  army,  experience 
shows  that  but  few  of  those  attacked  are  able  to  resume 
their  duties  in  less  than  ten  days,  and  a  considerable  num- 
ber remain  in  hospital  from  thirty  to  fifty  days.  Blair 
found  the  average  number  of  days,  during  which  pa- 
tients were  retained  in  hospital  after  convalescence  was 
established  to  be  6.55  for  mild  cases,  and  7.91  for  grave 
cases. 

Relapses  occur  for  the  most  part  during  the  early  pe- 
riod of  convalescence,  or  before  it  is  fairly  established  ; 
they  are  generally  regarded  as  even  more  dangerous  than 
the  first  attack.  Occasionally  a  relapse,  or  second  attack, 
occurs  as  late  as  from  two  to  four  weeks  after  the  termi- 
nation of  the  febrile  period  of  the  first  attack. 

Prognosis. — The  prognosis  in  yellow  fever  should  al- 
ways be  guarded,  for  not  only  is  it  a  very  fatal  disease  in 
its  severer  forms,  but  cases  which  appear  mild  at  t he- 
outset  may  suddenly  assume  a  grave  character.  It  is 
more  favorable  in  the  case  of  women  and  children  than 
with  men,  and  is  especially  unfavorable  in  those  of  in- 
temperate habits,  and  in  plethoric  persons  who  have  re- 
cently arrived  in  the  infected  locality.  The  principal 
guide  in  forming  a  prognosis  at  the  outset  of  a  case  is 
furnished  by  the  temperature  observations.  When  the 
body  heat  does  not  go  above  103°  to  1034,  F.  during  the 
first  two  days,  a  favorable  result  may  be  anticipated. 
Later,  the  amount  and  character  of  the  urinary  secretion 
is  the  most  important  prognostic  indication.  When  this 
is  scanty  and  heavily  loaded  with  albumen,  the  case  is 
very  grave,  although  the  general  appearance  of  the  pa- 
tient may  be  favorable,  and  he  may  insist  that  he  is  "all 
right  "  and  wants  something  to  eat.  On  the  other  hand, 
hopes  of  a  favorable  issue  may  be  entertained  even  in 
cases  characterized  by  great  prostration,  and  in  which  the 
hemorrhagic  tendency  is  pronounced,  if  the  urinary  se- 
cretion is  tolerably  abundant  and  the  quantity  of  albumen 
small.  The  throwing  up  of  black  vomit  is  by  no  means 
a  fatal  sign,  but  as  a  rule  the  passive  haemorrhages 
which  occur  during  the  second  stage  of  the  disease  are 
of  grave  import.  Epistaxis  occurring  during  the  first 
stage  has  been  considered  by  some  authors  a  favorable 
event  (?).    " 

The  early  appearance  of  jaundice  is  an  unfavorable, 
sign  ;  as  is  also  frequent  vomiting,  and  greal  distress  and 
tenderness  in  the  epigastric  region.  Intense  and  iong- 
continued  injection  of  the  conjunctiva',  giving  the  eye-  a 
fiery-red  color,  is  unfavorable.  Delirium,  great  restless- 
ness and  jactitation,  and  sighing  respiration,  are  all  symp- 
toms which  give  reason  for  anxiety  as  to  the  result. 

The  prognostic  indications  as  furnished  by  temperature 
observations  are  shown  in  the  following  table,  made  by 


the  writer,  some  years  since,  from  a  series  ol 
which  a  complete  and  careful  record  bad  been  m  . 
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Mortality.— The  mortality  from  yellow  fevervaries 
greatlyin  different  epidemics  and  among  different  class  - 

of  the  community. 

Among  the  natives  of  cities  in  which  the  disease  i-  en- 
demic, or  in  which  it  has  frequentlj  prevailed  a-  an  epi 
deinic.it    maybe   as    low  a-    from   Seven  to  ten    percent. 

one  reason  tor  this  comparatively  small  mortality  is 
found  in  the  tact  that  a  considerable  proportion  of  the 

cases  in  such  a  community  are  among  children.     A g 

unaccliniate.l  adults  the  mortality  ranges  from  twenty  to 
sixty  per  cent.,  and  under  certain  circumstances  evi  a  i  \ 

ceeds  the  latter  figure.      In  the  great  Philadelphia  ep 

ies  of  the  last  and  the  beginning  of  the  presenl  centun  . 

the   mortality  was   from   twenty   to  eighty   per  cent.      in 

the  French  Antilles,  according  to  Dutrouleau,  the  mortal- 
ity during  the  years  1851  to  1857,  inclusive,  ranged  from 
12.9  per  cent,  to  50  per  cent.  Blair  gives  the  mortality 
at  the  Seaman's  Hospital  at  Georgetown  (Demerara)  in 

l.s:',s  as  19.5  per  cent. 

At  Vera  Cru/.  the  mortality  for  seven  years  (1875  1881 1, 
according  to  Dr.  .Molina's  statistics,  was  41.78  pel- cent, 
in  the  hospital  for  men,  and  41  per  cent,  in  the  hospital 
for  women.  In  Rio  Janeiro  the  mortality  for  the  year 
1*7<>  was  17.4  percent.  In  the  epidemic  of  1*7:;.  it  was 
23.8  per  cent. 

The  mortality  among  the  Spanish  troops  in  Cuba,  ac- 
cording to  the  stati-ties  of  ])r.  ]',a-laneehe.  was,  in  the 
year  1855,  24.31  per  cent.,  and  in  the  royal  navy  1 7.*  per 
cent. 

Dr.    Bemiss  gives   the    mortality  rale   for  the  city   of 
New  Orleans,  during  the  great  epidemic  of  1878,  a-  16.66, 
and  classifying  the  cases  according  to  age,   ha-  con 
structed  a  table  which  we  have  used  on  a  precedin 
(page  52). 

The  day  of  death  is  given  by  Berenger-Fe>aud  a-  fol- 
lows, in  a  total  of  1,059  cases  occurring  in  the  French 
Antilles  : 

Died  on  the  second  day.  Pi  1.5  percent.  ;  third  dav. 
56  =  5.3  per  cent.  ;  fourth  day.  141  =  18.4  per  cent.  ; 
fifth  day,  105  =  15.7  per  cent.  ;  sixth  day,  177  =  10.9 
per  cent.;  seventh  day,  151  =  14.3  per  cent.;  eighth  day, 
89  =  8.5  pit- (cut.;  ninth  day,  42  =  8.9  percent.:  tenth 
day,  35  =  '■>.'■*>  per  cent.;  eleventh  day.  2s  -  2.6  per  cent.; 
twelfth  day.  :!1  =  3.2  percent.;  thirteenth  day.  25  '.'  ■'• 
percent.;  fourteenth  day,  21  —  1.9  per  cent.;  fifteenth 
day,  8  =  0.7  percent.;  sixteenth  day.  7  0.6  percent.; 
seventeenth  day.  18  =  1.2  per  cent.;  eighteenth  day.  0  ; 
nineteenth  day,  0;  twentieth  day.  7  ;  twenty  lir-l  day.  :'.  : 
twenty  second  day.  2  :  twenty  third  day,  5;  twentj  fourth 
(lay,  3  ;  twenty-fifth  day.  :!  :  lwentv--i\lh  da\  ,  5  .  twent\ 
seventh  day,  1;  twenty-eighth  day.  1;  twenty  ninth 
day,  2;  thirtieth  day,  1 ;  thirty-first  day,  8 ;  thirty- 
second  day.  1  :  thirty  third  day.  I  ;  thirty  sixth  day.  I. 
Thi-  table  shows  that  sixty-seven  per  cent,  of  the  whole 
number  died  during  the  Bret  week,  ami  eighty-two  per 
cent,  during  the  first  ten  days.  In  a  similar  table  con- 
structed bj  Dr.  Clements,  of  the  United  Slates  Army, 
out  of  a  total  of  ill  fatal  ca-es,  death  occurred,  during 
the  first  week,  in  seventy-three  percent.;  during  the  first 
ten  day  i  in  eighty-two  per  cent. 

Diagnosis.  —  Notwithstanding  the  well-marked  feat 
me-  of  a  typical  ea-e  of  yellowfever.it  very  often  hap- 
pens that  the  early  ea-e-  in  an  epidemic  are  not  recog- 
nized, and  even  in  fatal  cases,  with  the  assistance  Of  an 
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attack  of  remittent  fever  is  made  up  of  a  series  of  par- 
oxysms, each  of  which  may  be  inaugurated  by  a  more 
or  less  distinct  chill  ;  while  yellow  fever  is  essentially  a 
disease  of  a  single  paroxysm,  in  which,  as  shown  by  our 
charts,  the  acme  of  temperature  is  reached  early  in  the 
attack,  and  the  remission  is  characterized  by  a  descend- 
ing line  extending  often  through  a  period  of  three  or 
four  days.  In  remittent  fever,  on  the  contrary,  the  fall 
attending  the  remission  is  an  abrupt  one.  The  tongue  in 
remittent  fever  is  usually  heavily  covered  with  a  yellow- 
ish or  brownisli  coating,  it  is  broad,  and  often  marked 
upon  the  margins  by  indentations  made  by  the  teeth, 
showing  that  it  is  swollen.  In  yellow  fever  the  tongue 
is  usually  narrow  and  pointed,  often  tremulous;  at  the 
outset  of  an  attack  it  may  be  comparatively  clean,  or  it 
is  covered  with  a  thin,  white,  or  heavy  cottony  coating 
— occasionally  yellowish.  The  yellow  color  of  the  skin 
in  bilious  remittent  fever,  does  not  differ  from  that  of 
simple  jaundice,  and  is  very  persistent  when  developed  ; 
it  is,  however,  far  from  being  a  constant  symptom.  The 
same  is  true  of  the  jaundice  which  is  occasionally  devel- 
oped during  convalescence  from  yellow  fever,  hut.  be- 
sides this,  there  is  a  more  or  less  pronounced  yellow 
tinge  of  the  conjunctiva' and  skin  in  yellow  fever,  which 
appears  during  the  latter  part  of  the  first,  or  early  in  the 
second,  stage,  and  which  in  convalescence  quickly  dis- 
appears. In  fatal  cases  this  yellow  color  is  more  pro- 
nounced, and  may  assume  a  dingy  brown  or  mahogany 
color;  the  dependent  portions  of  the  body  after  death 
have  a  livid,  mottled  appearance,  and  the  discoloration 
resembles  that  following  a  bruise  which  lias  produced  an 
effusion  of  blood.  In  the  malarial  fevers  the  spleen 
is  more  or  less  swollen  and  tender,  wdiile  in  yellow  fever 
it  is  not  involved.  In  yellow  fever  the  intellectual  fac- 
ulties are  commonly  unimpaired,  at  least  during  the 
febrile  stage,  and  often  up  to  the  moment  of  the  fatal 
termination  ;  on  the  contrary,  delirium  is  quite  common 
in  severe  attacks  of  bilious  remittent  fever.  In  yellow 
fever  vomiting  of  bilious  matter  is  rare,  and  only  occurs, 
if  at  all,  at  the  outset  of  the  attack  ;  while  later,  the  vom- 
ited matter  consists  of  the  fluids  ingested,  or  of  a  trans- 
parent acid  fluid  containing  floeculi  of  mucus,  or  of  one 
of  the  varieties  of  black  vomit  ;  in  remittent  fever  the 
vomited  matters  are  nearly  always  colored  with  bile — in- 
deed, bilious  vomiting  is  commonly  a  marked  feature  of 
the  disease.  In  remittent  fever,  according  to  La  Roche, 
the  quantity  of  uric  acid  in  the  urine  is  notably  increased, 
being  in  some  cases  eight  times  as  great  as  in  health  ;  in 
yellow  fever  it  is  diminished — the  amount  of  urea  is  di- 
minished in  both  diseases.  Suppression  of  urine  is  ex- 
tremely rare  in  bilious  remittent  fever,  and  extremely 
common  in  fatal  cases  of  yellow  fever;  the  uniform 
presence  of  albumen  in  the  latter  disease  has  already  been 
noted.  Finally,  the  marked  hsemorrhagic  tendency  in 
yellow  fever  distinguishes  this  disease  from  bilious  re- 
mittent fever. 

There  is  a  form  of  malarial  fever,  howTever — the  so- 
called  "  hsemorrhagic  malarial  fever" — which  is  charac- 
terized by  the  periodical  appearance  of  blood  pigment  in 
the  urine,  with  sometimes  a  tendency  to  hemorrhage 
from  mucous  surfaces.  This  is  the fierr<  bilieusi  m&Ui- 
nurique  of  the  French  authors.  The  clinical  history  of 
this  disease  differs  entirely  from  that  of  yellow  fever, 
The  distinguishing  characters  are  given  by  Iierenger- 
Feraud  as  follows  : 

"  Prolonged  residence  in  a  malarial  country  is  the  most 
powerful  and,  indeed,  indispensible  predisposing  cause. 

'•  The  disease  is  always  preceded  by  numerous  attacks 
of  malarial  fever,  simple  at.  first,  then  more  and  more 
complicated,  and  taking  in  general  more  and  more  of  a 
bilious  aspect,  producing  a  very  decided  anaemia. 

"  Icterus  appears  at  the  outset  of  the  attack,  and  is 
never  wanting  ;  it  gives  from  the  commencement  and 
throughout  the  attack  a  uniform  yellow  color  to  the  pa- 
tient, varying  from  greenish-yellow  to  a  decided  yellow 
ochre. 

"  The  march  is  intermittent  or  remittent  from  the  first, 
and  the  pulse,  urine,  and  vomiting  follow  very  exactly 
the  variations  of  temperature.     .     .     . 
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"The  vomiting  is  bilious,  of  a  decided gi  r;  it 

i-  ;i  constant  -\  mptom  at  the  on 

arrested  with  the  termination  of  one  attack    tC 
with  the  next. 

"  After  the  first,  or  febrile,  period  the  vomiting  con- 
tinue.-, but  preserves  the  same  characters  ;  it  -tains  linen 
a  brighl  green,  and  when  collected  in  a  basin  it  appears 

transparent,  and  i-  of  a  beautiful  emerald  green,  Or  olive 
color. 

"Thetongue  i-  moist,  broad,  covered  at  tir-t  with  a 
heavy  white  fur,  which   soon   receives  a  greenish  tint 
from  the  vomited  matters.     The  tongue  i-  not  red.  either 
upon  its  tip  or  edges ;  it  remains  broad,  heavih  < 
and  moist  to  the  cud  of  tin-  malady. 

'•  The  urine  is  black  from  tin-  commencement,  and  its 
color  is  characteristic,  so  thai  the  patient  himself  is  struck 
with  it.  It  is  usually  abundant  and  Frequently  passed, 
and  only  has  the  melanuric  aspei  I  during  the  attack." 

In  malarial  hematuria,  a-  -ecu  in  this  country,  thc> 
urine  varies  in  color  according  to  the  amount  of 'blood 
pigment    present,  from   a    light    red    to  a  deep    elan 

porter  color.  It  is  usually  acid,  and  always  albuminous. 
The  presence  of  red  blood-corpuscles  ha-  Frequently  been 

demonstrated  by  microscopical  examination,  and  tube 
casts,  made  up  of  granular  matter  and  red  corpuscles,  are 
often  present  in  the  urine.  In  the  gravest  form  of  the 
disease  the  patient  falls  into  a  typhoid  condition,  and  at 
this  time  epistaxis  is  likely  to  occur,  or  there  may  be,  in 
rare  cases,  haemorrhage  from  the  stomach  or  bowel-. 

The  differential  diagnosis  between  yellow  fever  and 
dengue  will  depend  mainly  upon  the  fatal  character  of 
the  first-mentioned  disease,  the  presence  of  albumen  in 
the  urine,  and  the  hsemorrhagic  tendency,  as  contrasted 

with  the  absence  of  these  features  and  the  skin  eruptions 
and  arthritic  pains  in  the  other.  Dengue,  like  mild  yellow 
fever,  often  terminates,  after  a  febrile  stage  of  forty  eight 
hours'  duration,  in  complete  apyrexia.  and  the  patients 
are  able  to  resume  their  ordinary  Occupations,  although 
feeling  stiff  and  sore  when  making  any  movement  ;  more 
frequently  there  is  a  return  of  the  fever,  attended  by  a 
rubeoloid  eruption,  which  ends  in  desquamation,  and  is 
accompanied  with  a  return  of  the  arthritic  and  muscular 
pains.  This  stage  may  last,  but  three  or  four  days,  or 
may  be  of  much  longer  duration  ;  but  in  any  case  the 
disease  is  not  attended  with  danger  to  life. 

The  bilious  typhoid  of  Qriesinger  presents  some  points 
of  resemblance  with  yellow  fever,  but  the  clinical  and 

pathological  features  are  sutlieienl  I  J  distinct  to  make  it 
improbable  that  errors  in  diagnosis  will  occur  when  due 
care  i-  taken. 

Quite  recently,  Dr.  Diamantopulos.  of  Smyrna,  has 
given  an  account  of  a  disease  under  the  name  lypltt 

roides,  which  is  said  to  be  distinct  from  the  bilious  ty- 
phoid of  the  German  authors,  and  winch  prevails  upon 
the  coast,  of  the  mainland,  and    upon    the    islands  of  the 

^Sgean  Sea.     This  nana'  has  frequently  been  applied  to 

yellow    fever,    which    the  disease   described    re-cinble-    in 

many  particulars,  although  no  doubt  distinct  from  it.  It 
prevails  in  the  summer  and  autumn.  The  attack  I 
with  a  chill,  followed  by  fever,  intense  headache,  pain  in 
back  and  limbs,  jactitation,  etc.  The  eyes  are  described 
as  injected,  glistening,  and  humid  ;  the  epigastrium  is 
tender  on  pressure,  the  liver  and  spleen  are  more  or  less 
enlarged.  There  is  a  remission  of  the  lever  on  the  third 
or  fourth  day,  and  the  secpnd  stage  is  inaugurated  bj  a 
general  improvement  in  the  appearance  and  Feelings  of 
the  patient;  later  (fifth  or  sixth  day),  icterus  is  devel- 
oped; this  is  intense,  giving  to  the  whole  surfaces  golden 
or  orange-yellow  color.  Epistaxis  is  Frequent  in  this 
stage,  and  haemorrhage  from  the  bowels,  bloody  urine. 
and  petechia-  in  certain  cases,  show  that  the  disease  baa  a 
hsemorrhagic  tendency.  It  is  said  to  prevail  endemically, 
or  as  an  epidemic,  and  to  be  miasmatic  and  not  contagious. 
Perhaps  this  is  the  same  disease  as  was  epidemic  on  the 
island  of  .Mauritius,  in  1M'>7.  an  account  of  which  has 
been  given  by  Pelleran  in  the  ArchivucU  Mid* 
(tome'  86,  1881 t  This  author,  after  stating  that,  up  to  the 
year  1867,  the  opinion  was  eenerallv  entertained  that  ma 
larial  fevers  did  not  exist  in  .Mauritius,  goes  on  to  say  that 
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exist  either  in  the  matters  vomited,  or  in  the  mine,  or  in 
the  blood,  except,  in  certain  cases,  in  very  feeble  quan- 
tity.    In  view  of  the  profound  alterations  of  the  uver, 

this  absence  of  the  biliary  salts  is  easily  undersl 1,  and 

the  defective  depuration  of  the  blood  is  to  be  looked 
upon  as  a  complication  rather  than  a  determining  cause 
of  the  malady." 

Schmidt  says  :  "The  icterus  in  yellow  fever  is  nut 
owing  to  the  presence  of  bile  in  the  blood,  as  is  believed 
by  a  large  number  of  physicians,  but  to  the  presence  of 
free  hsemoglobin,  and  represents  in  truth  tin;  so-called 
'  haematogenous '  jaundice.  A  'hepatogenous' jaundice 
cannot  take  place,  as  the  linger  as  well  as  the  smaller 
hepatic  ducts  are  found  perfectly  open,  and  as  the  secre- 
tion of  bile  during  the  disease,  in  the  majority  of  cases, 
is  rather  diminished,  or  even  suspended." 

The  white  blood-corpuscles  have  seemed  to  the  writer 
to  be  rather  reduced  in  number  toward  the  end  of  fatal 
cases  ;  in  specimens  of  blood  mounted  dry  for  microscop 
ical  examination  they  are  frequently  seen  to  contain  one 
or  more  highly  refractive  granules,  the  exact  nature  of 
which  has  not  been  determined,  but  which  I  suppose  to 
lie  fat.  There  are  no  micro-organisms  present  in  t he 
blood  of  yellow  fever  demonstrable  by  the  usual  methods 
of  staining  and  microscopical  examination,  or  by  culti- 
vation in  the  media  commonly  employed  by  bacteriolo- 
gists. 

The  most  important  pathological  changes  in  yrellow 
fever  are  found  in  the  organs  contained  in  the  cavity  of 
the  abdomen.  The  mucous  membrane  of  the  stomach  is 
always  found  to  be  more  or  less  hyperaemic  ;  the  con- 
gestion is  commonly  not  general,  but  is  confined  to 
smaller  or  larger  spots  or  districts,  in  which  it  is  observed 
to  proceed  from  one  or  more  centres.  From  these  cen- 
tres it  extends  or  radiates  in  a  lesser  degree,  either  gradu- 
ally to  be  lost,  or  to  pass  over  to  another  congested 
district.  It  is  owing  to  this  peculiarity  of  thecongestion 
that  it  presents  no  uniformity  of  character,  but  is  ob- 
served to  spread  irregularly  over  larger  or  smaller  por- 
tions of  the  membrane  (Schmidt).  In  addition  to  these 
congested  patches,  there  are  often  to  be  seen  small  red 
patches  resembling  ecchymoses,  but  which,  according 
to  Schmidt,  consist  of  "an  unbroken  network  of  minute 
vessels  congested  with  blood,  and  identical  with  that 
network  of  large  capillaries  which  surrounds  the  aper- 
ture of  the  gastric  glands."  Grevaux  believes  thai  a 
fatty  degeneration  of  the  cells  which  line  the  gastric 
glands  and  the  capillaries  of  the  mucous  membrane  is  the 
most  important  lesion  here.  Other  authors  speak  of  an 
acute  gastric  catarrh  as  the  process  indicated  by  the  ap- 
pearance and  histological  examination  of  the  mucous 
membrane  ;  others  again  deny  that  there  is  anyr  inflam- 
mation. My  own  examination  of  thin  sections  stained  in 
various  ways,  shows  that  in  a  certain  proportion  of  the 
cases  there  is  evidence  of  inflammation,  as  shown  by  the 
presence  of  an  unusual  number  of  leucocytes  in  the  sub- 
mucous coat. 

It  has  been  asserted  that  the  epithelium  of  the  stomach 
undergoes  fatty  degeneration.  This  is  denied  by  Schmidt 
The  dark  fluid  so  often  ejected  during  the  last  hours  of 
life,  known  as  black  vomit,  is  almost  always  present  in  the 
stomach,  in  greater  or  less  amount,  after  death.  There  is 
no  question  that  the  dark  color  is  due  to  the  presence  of 
blood  pigment,  more  or  less  changed  by  the  acid  secre- 
tions of  the  stomach.  The  best  authorities  everywhere 
are  in  accord  on  this  point,  which  has,  however,  re- 
cently been  called  in  question  by  Carmona,  Freire,  and 
Gibier.  These  gentlemen  suppose  the  black  pigment  to 
be  a  product  produced  by  the  vital  processes  of  a  spe- 
cific micro-organism.  The  two  first-named  authors  base 
their  opinion,  that  the  color  is  not  due  to  blood  pigment, 
upon  the  negative  results  of  their  spectroscopic  experi- 
ments. Dantec  remarks  with  reference  to  this  :  "  Every- 
one knows  that  the  derivatives  of  haemoglobin  (hema- 
pheine,  bematine,  etc.)  are  insoluble  in  water  ;  it  is 
then  not  astonishing  that  MM.  Domingos  Freire  ami 
Carmona  have  not  obtained  any  spectroscopic  result. 
since  the  tirst  condition  is  to  examine  the  body  in  a  liq- 
uid state.     Upon  dissolving  the  black  matter  with  acid- 


ified alcohol,  we  have  always  obtained  positive  results." 

The  author  ju-i  quoted  has  repeated  an  experiment  often 
made  in  this  country,  at  a  time  when  the  question 
whether  the  vomited  matter  consisted  of  "  black  bile," 
or  derived  its  color  from  the  blood.     By  adding  -.me 
drops  of  hydrochloric  acid  to  blood  diluted  with  v. 
Dantec  produced  an  "artificial  black  vomit"  which  re 

Sembled  exactly  that  ejected  from  the  stomach  of  \el|ow. 
fever  patients. 

Thesmall  intestin*  commonly  contains  more  or  less 
matter,  either  fluid  and  resembling  that  found  in 
the  stomach,  or  mixed  with  mucus  and  smeared  over  the 
mucous  coating,  especially  of  the  ileum.  This,  nodoubl 
comes  partly  from  the  stomach,  bul  in  other  cases  is  due 
to  passive  haemorrhage  from  tie'  mucous  membrane  of 
the  intestine  itself.  This  membrane  presents  arborescent 
patches  of  congestion,  or  portions  of  the  canal  may  he 

uniformly  red  from  hvperamia  of  tie'  mucous  ,,:it  '.  the 
color  varies  from  pale  red  to  a  reddish-brown,  and  is 
usually  more  marked  in  the  lower  portion  of  the  ileum 
than  elsewhere.  The  large  intestine  occasionally  pre- 
sents similar  arborescenl  patches  oi  congestion,  bul  usu- 
ally it  has  a  normal  appearance.  Finally,  we  maj  say 
that  the  attention  of  pathologists  has  heretofore  been  bo 

largely  taken  up  with   the  pathological   histolog]    Ol    the 

organs  which  present   the  most   notable  changes— liver 

and  kidney— that  the  histology   of  the   alimentary   canal 

has  been  somewhat  neglected,  and  further  researches  in 

this  direction  are  desirable  upon  material  obtained  at 
the  earliest  possible  moment  after  death. 

The  appearance  of  the  liner  in  yellow  fever  is  charac- 
teristic, at  least  so  far  as  acute  febrile  diseases  are  con- 


Pio.  4669.— Fatty  Infiltration  of  tin-  Liver  Cella,  with  a  Uoderab 
Amount  of  Bmall-oelled  Innltmtion,  In  ;i  Oaee  "i  Yellow  Fever.  Ma- 
terial from  Havana, 

cerned.  Usually  it  contains  less  blood  than  in  the  nor- 
mal condition,  and  is  of  a  pale  yellow  or  brow  nisi,  \ ,  I 
low  color,  similar  to  thai  of  new  leather  in  its.  various 
shades ;  occasionally  it  is  gorged  with  blood,  and  livid. 
deep  blue,  or  dark  purple  in  color.  In  the  victims  of 
chronic  alcoholism,  it  often  presents  the  nutmeg  appear 
ance  of  cirrhosis.  The  dimensions  do  noi  differ  materi- 
ally from  the  normal,  bul  the  consistence  is  modified  by 
the  fatty  change,  which  rives  the  characteristic  color, 

and  the  parenchyma  is  easily  lorn  and  i v  or  less  fria- 
ble, On  section  ii  is  found  to  be  dryer  than  in  the  nor- 
mal stai,..  excepl  in  the  comparative!}  few  cases  in  which 

it  is  hyperaemic;  these  are.  as  a  rule,  cases  which  have 
proved  fatal  at  a  very  early  period— a   fact   which    indi 
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other  organ.     Almost  in  every  ease  examined  it  involved 

the  whole  medullary  substance,  from  which  it  extended 
into  the  inner  and  middle  layer,  sometimes  even  into 
portions  of  the  outer  layer  of  the  cortical  substance. 
The  degree  of  this  pigmented  infiltration  is  sufficiently 
great  to  be  always  distinguished  by  its  brown  coloi  in 
sections  of  fresh  specimens  ;  in  some  cases,  even,  it  ap- 
,  pears  dark  brown. 

The  spleen  does  not  undergo  any  marked  alteration  in 
yellow  fever. 

TREATMENT. — The  unsatisfactory  results  obtained  in 
the  various  methods  of  treatment  proposed  are  shown  1>\ 
the  fact  that  a  majority  of  the  physicians,  in  those  parts 
of  the  world  where  yellow  fever  prevails,  who  have  had 
an  extended  experience,  agree  that  active  medication  is 
injurious,  and  have  settled  upon  an  expectant  or  symp- 
tomatic treatment,  with  careful  nursing,  as  giving  the 
most  favorable  results.  Yet  the  records  of  the  past  show 
that  a  certain  proportion  of  the  cases  recover  under  all 
modes  of  treatment,  even  the  most  active  and  opposed  to 
our  present  views.  The  famous  Dr.  Rush,  of  Philadel- 
phia, was  thoroughly  convinced  of  the  advantages  of 
copious  bleeding  during  the  first  stage  of  the  disease,  and 
ascribed  the  more  favorable  results  obtained  in  the  epi- 
demic of  1793,  as  compared  with  those  of  1741,  17-47,  and 
1702,  to  the  more  liberal  use  of  the  lancet.  Venesection 
was  often  repeated  from  five  to  ten  times  by  Hush  anil 
other  practitioners  of  his  date,  and  the  amount  of  blood 
extracted  often  exceeded  one  hundred  ounces — one  hun- 
dred and  fifty  and  even  two  hundred  ounces  in  some 
cases.-  This  excessive  bleeding  was  soon  abandoned,  but 
the  propriety  of  drawing  blood  at  the  outset  of  the  attack 
was  maintained  by  many  practitioners  in  the  United 
States  and  the  West  Indies  for  many  years  after  the  "he- 
roic "  treatment  of  Rush  had  been  abandoned,  and  the 
statistics  offered  in  favor  of  this  practice  certainly  com- 
pare favorably  with  the  results  obtained  at  the  present 
day  by  expectant  treatment.  Thus  Dr.  Catel,  w,ho  was 
in  charge  of  a  military  hospital  at  .Martinique,  reports 
that,  out  of  176  patients  treated  during  the  first  twenty- 
four  hours  by  bleeding,  5  only  died — a  mortality  of  1  in 
35  ;  of  108  treated  on  the  second  day,  11  died,  or  1  in  9  ; 
and  of  143  treated  on  the  third  day,  40  died  or  1  in  3. 
Dr.  Lefort,  a  physician  of  the  same  place,  also  reports 
that  4  out  of  5  of  those  bled  on  the  first  day  recovered, 
and  asserts  that  on  the  second  day  bloodletting  affords  six- 
times  less  chance  of  success  (La  Roche). 

The  lancet  has  been  entirely  abandoned,  in  accordance 
with  the  changed  views  as  to  the  pathology  of  febrile  af- 
fections, but  it  may  be  questioned  whether  in  the  pleth- 
oric new-comers  in  tropical  regions,  who  furnish  so  large 
a  quota  to  the  mortality  list  from  yellow  fever,  a  single 
bleeding  at  the  outset  of  the  attack  might  not  still  be 
practised  with  benefit. 

Emetics  were  formerly  considered  an  essential  part  of 
the  antiphlogistic  treatment.  We  speak  of  them  only 
to  condemn  them,  except  in  those  cases  in  which  at  the 
outset  of  an  attack  there  is  evidence  that  the  stomach 
contains  undigested  and  fermenting  material  which  is  the 
cause  of  nausea  and  distress.  In  this  case  a  simple  emci  ic 
may  be  administered,  with  the  sole  object  of  unloading 
the  stomach. 

Purgatives  have  at  all  times  been  considered  useful  at 
the  outset  of  an  attack  of  yellow  fever,  and  it  is  the 
standard  treatment,  wherever  the  disease  prevails,  to  ad- 
minister a  cathartic  of  some  kind  as  soon  as  the  patient 
comes  under  observation.  Opinions  differ  as  to  the  best 
form  of  cathartic  medicine;  some  prefer  a  mercurial, 
some  a  saline,  and  others  a  full  dose  of  oleum  ricini.  On 
account  of  its  prompt  and  thorough  action  and  the  ab- 
senceof  irritating  properties,  the  last-mentioned  medicine 
is  a  favorite  in  our  own  southern  cities,  in  the  West  In- 
dies, and  in  Brazil,  especially  in  domestic  practice  among 
the  Creole  population.  The  dose  usually  given  might 
seem  excessive  to  those  who  have  not  seen  its  favorable 
action  ;  half  a  tumblerful,  or  even  more,  is  the  cum 
mon  dose  for  an  adult — two  to  four  fluidounces.  Many 
physicians  still  prefer  a  mercurial  purge,  followed,  it 
necessary,  by  a  saline  cathartic,  and  calomel  is  the  mer- 


curial usually  selected.     This  w:.s   formerly   given   by 
some  practitioners  in  enormous  d.is,s.    fortj 
-rains—  for  its  ■•sedative"  effect,  and  by  others  in  re 
peated  small  doses  as  a  "salivant."     Dr.    Rush   intro- 
duced the  use  of  mercury  as  a  salivant  in  the  in-aln 
yellow  fever    in  the   epidemic  of  1798,  and  "  . 

by  the  good  effects  observed  on  thai  occasion  from  a  sal- 

.,  he  was  induced,  the  next  year,  toexciti 
as  possible  in  all  those  cases  which  did  not  yield  immedi 
atelyto  bleeding  and  purging.  He  was  delighted  to  find 
that  it  immediately  attracted  and  concentrated  in  the 
mouth  all  the  scattered  pains  of  every  pari  of  the  body, 
checked  nausea  and  vomiting    and  gradually,  w  hen  it  was 

copious,  reduced  the  pulse— thereby  preventing  the  neces- 
sity of  further  bleeding  and  purging  "  He  used  mercury 
still  more  extensively  in  1 7H7  .  and  during  the  memorable 
epidemic  of  i  798  a  salivation  was  found  by  him  to  be  the 
most  certain  remedy  of  any  that  was  used  in  this  fever; 

for  lie  '•  did  not  lose  a  single  path  lit  in  whom  the  mer- 
cury acted  upon  the  salivarj  elands  '(La   Roche       It  is 

scarcely  necessary  to  remark  thai  this  treatment  has  been 
entirely  abandoned,  and  when  calomel   i-  day  it 

is  usually  lor  its  cathartic  effect,  or  for  its  supposi 
tion  upon  the  liver.     It  may  be,  however,  that  it  i-  use- 
ful in  another  way.      As  we  have  indicated  in  discussing 
the   etiology  Of  the   disease,  it    seems   extremely    pro 

that  it  is  caused  by  a  microbe  whose  habitat  is  in  the  ali- 
mentary canal.  If  this  is  in  fact  the  case,  the  indii 
are  apparent,  viz.,  to  keep  the primm  via  a-  nearly  empty 
as  possible,  so  that  the  multiplication  of  the  specific  mi 
cro-organism  may  be  restricted  by  want  of  pabulum  ;  and 
also  for  the  purpose  of  removing  the  microbe  and  its  poi- 
sonous products  :  second,  the  administration  of  germicide 

and  antiseptic  remedies,  with  a  view  to  the  destl"UCti< f 

the  germ,  or  at  least  of  restricting  its  development.     In 

carrying  out  both  of  these  indications  it  will  lie  necessary 
to  avoid  any  measures  which  would  induce  gastric  or  in 
testinal  irritation.  For,  as  we  have  seen,  the  gastro 
intestinal  mucous  membrane  is  in  a  h\  per.emie  condition 
early  in  the  attack,  and  experience  ha-  demonstrated  that 

this  condition  is  aggravated  by  active  medication,  or  by 

the  presence  of  food — even  the  simplest  — and  that  the 
gravest  danger  may  result  from  the  administration  of 
anything  which  may  add  to  the  irritation  of  the  stomach 
or  intestine,  the  normal  functions  of  which  seem  to  be 
arrested  as  a  result  of  the  action  of  the  toxic  agenl  which 
gives  rise  to  the  morbid  phenomena.  For  this  reason  it 
is  necessary  to  administer  cathartics  with  -real  caution,  if 
they  seem  called  for  after  the  second  day  of  the  disease. 
As  a  rule,  it  will  be  best  to  spare  tin-  stomach,  and  to 
move  the  bowels  by  purgative  enemata. 

The  prevailing  opinion  that  yellow  fever  is  closely  al- 
lied to  the  malarial  fevers,  led  many  physicians,  during 
the  first  half  of  the  present  century,  to  prescribe  ouiniru 
in  the  expectation  that  it  might  prove  a  specific  in  this 
disease.     This  expectation  was  not  fulfilled,  but  there 

arc  slid  a  certain  number  of  experienced  physicians  who 

think  a  full  dose  at  the  outset  of  an  attack  to  i.e  bene- 
ficial ;  others  consider  it  injurious,  and  as  a  rule  it  has 
been  abandoned.      There   is,  however,  much   evidence  in 

favor  of  the  practice,  although  the  benefits  to  be  derived 
from  it  have  no  doubt  been  overstated.     Dr.  (Tenner,  in 

his  account  of  the  epidemic  of  is. Ill,  -tales  that  there 
suits  obtained  in  the  abortive  method  of  treatment  by 
quinine  were  entirely  BUCCeSSful  The  dose  given  was 
from  twenty  to  thirty -rains,  with  a  moderate  quantity  of 
morphine  or  opium,  after  bavin-  unloaded  the  bowels 
with  a  purgative  enema.     Dr.  Fennersays:  "This  would 

generally  reduce  the  vascular  and  nervous  excitl  meiit 
Completely  in  the  course  of  a  few  hours,  throw  ll. 
tienl  into  a  profuse  perspiration,  relieve  all  pain,  and  pro- 
duce sleep."  This  is  certainly  a  \ery  desirable  result, 
and  while  to-day  it  is  generally  admitted  that  quinine 
has  no  specific  action  in  yellow  fever,  and  that  after  the 
first  day  or  two  it  is  liable  to  do  harm  by  Irritating  the 
stomach,  the-  writer  is  disposed  to  think  that,  a-  an  anti- 
pyretic and  nervous  sedative  at  the  outset  of  the  attack, 
it'ma\  ofi,  ni"  administered  with  advantage.  This  was 
mviction  of  some  of  our  most  experienced  army 
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reported  favorable  results  ;  but  it  lias  not  conic  into 
eral  use,  even  in  those  places  from  which  the  favi 
reports  have  come.     In  Savannah,  during  the  epidemic 
of  1854,  it  was  prescribed  extensively  by  Drs.  Wildmau 
and  Harris.     The  last-named  physician  reported  that,  out 
of  two  or  three   hundred   cases   treated    in   this   way,  he 
only  lost  six.     La  Roche,  in  commenting  upon  this  re- 
port, says:  ••Unfortunately  the  remedy,  though  so  ad 
vantageous  when  administered  to  the  sufferers  of  Savan- 
nah, was  powerless  in  the  cases  of  those  to  whom  it  owed 
its  celebrity,  for  both  Dr.  Wildman  and  Dr.  Harris  fell 
victims  to  the  prevailing  epidemic." 

Baths  of  all  kinds — hot,  cold,  tepid,  medicated — have 
been  given  in  yellow  fever,  arid  the  evidence  is  varied  as 
to  their  utility.  The  most  judicious  and  experienced 
practitioners  are,  however,  in  accord  as  to  the  danger  of 
disturbing  the  patient  to  the  extent  demanded  by  fre- 
quent baths,  and,  as  a  rule,  content  themselves  with  Imi 
pediluvia  at  the  outset  of  the  attack,  and  with  sponging 
the  surface  with  cold  water  or  evaporating  lotions  to  re- 
duce the  temperature.  Very  hot  or  very  cold  baths  are 
condemned  by  Feraud,  on  the  ground  that  they  are 
likely,  even  in  the  first  stage  of  the  disease,  to  produce 
visceral  congestions,  to  which  there  is  a  great  tendency 
in  this  disease.  In  the  southern  part  of  our  own  country, 
and  in  the  West  Indies,  a  hot  mustard  foot-bath,  adminis- 
tered at  the  outset  of  the  attack,  is  a  standard  method  of 
treatment.  The  patient  is  wrapped  in  a  blanket,  and  sits 
with  his  feet  and  legs  immersed  in  a  bucket  of  water  as 
hot  as  he  can  bear,  to  which  a  liberal  quantity  of  mus- 
tard has  been  added.  This  has  a  tendency  to  relieve 
cerebral  congestion  and  headache,  and  often  produces  a 
free  perspiration.  It  may  be  repeated  several  times  dur- 
ing thetirst  twenty-four  hours.  Cold  applications  to  the 
head  and  repeated  sponging  of  the  hands,  arms,  and 
chest  with  cold  water,  give  comfort  to  the  patient,  and 
are  of  decided  benefit  on  account  of  their  antipyretic  ef- 
fect. Some  practitioners  recommend  the  use  of  tepid 
water  for  sponging  the  surface;  Feraud  prefers  a  mixt- 
ure of  one  part  of  aromatic  alcohol  with  three  parts  of 
water  :  Dr.  Peyre  Porcher  recommends  "  the  assiduous 
and  protracted  applications  of  ice-cold  water  to  the  head, 
hands,  and  arms,  as  long  as  the}'  are  abnormally  hot." 
This  practice  is  justified  by  the  results  of  his  treatment, 
and  w^e  think  it  entirely  safe  and  extremely  useful.  The 
knowledge  that  exposure  to  cool  currents  of  air,  or  by 
removing  the  bed-covers  at  night  when  the  weather  has 
suddenly  turned  cold,  is  attended  with  the  greatest  dan- 
ger, on  account  of  the  visceral  congestions — especially  of 
the  kidneys — which  result  from  such  exposure,  has  led 
many  physicians  to  refrain  from  making  use  of  cold  lo- 
tions to  the  surface.  The  same  apprehension  has  also 
led  to  an  excessive  use  of  blankets,  and  the  poor  patient, 
who  is  burning  up  with  fever,  is  sometimes  smothered  in 
blankets  and  carefully  guarded,  to  prevent  him  from  ex- 
posing hand  or  foot  to  the  air. 

Toward  the  end  of  the  first  stage,  and  throughout  the 
second  stage  of  the  disease,  this  watchfulness  to  prevent 
exposure  of  the  body  to  cool  currents  of  air  is  very  nec- 
essary ;  indeed,  it  is  important  at  all  times  if  the  external 
temperature  is  low,  and  especially  at  night ;  but  the  ob- 
ject in  view  can  be  obtained  without  loading  the  patient 
with  blankets.  He  should  be  lightly  covered,  but  care- 
fully guarded  from  exposure  if  the  weather  is  cool.  At 
the  same  time  the  body  may  be  sponged  under  the  blan- 
ket, and  iced  water  applied  to  the  head,  face,  hands,  and 
arms,  during  the  febrile  Stage. 

Berenger-Feraud  speaks  highly  of  the  use  of  large 
enemata  of  cold  water,  frequently  repeated,  as  a  means 
of  reducing  the  temperature.  He  has  made  extensive 
use  of  this  mode  of  treatment,  and  has  never  seen  any 
evil' results  from  it. 

The  use  of  sinapisms  and  vesicants  to  relieve  visceral 
congestion  by  revulsion  to  the  surface,  is  approved  by 
experienced  physicians  everywhere.  We  prefer  sina- 
pisms, and  believe  that,  as  a  rule,  they  will  accomplish 
all  that  can  be  expected  from  a  blister.  The  feeling  of 
weight,  distress,  or  alisol  ute  pain  in  the  epigastric  region, 
attended  with  nausea,  which  is  largely  due  to  the  hyper- 


emia of  the  eastric  mucous  membrane,  is  of  ten  notably 
relieved  by  the  application  of  a  sinapism  to  the  , 
tiiuni.     The  patient,  who  has  been  restless  and  ui 
fortable,  will  sometimes  quickly  fall  asleep  after  - 
application.     In  the  Bame  way,  cerebral 

headache  may  be  relieved  by  revulsives  to  the  extremities, 

and  lumbar  pain  by  the  application  of  a  large  sinapism 

to  the  loin-. 

The  scanty  urinary  secretion,  and  often  complete  sup- 
pression, in  yellow  fever.  Beems  to  call  for  the  ua 
-.   but   unfortunately   experience  teaches  th 

most  reliable  medicines  of  this  .lass  do  but  little  g I. 

The  kidneys  are  best  relieved  by  those  means  which  pro- 
mote perspiration,  and  by  revulsanta  applied  to  the  loins. 
Complete  suppression  is  rarely,  if  ever,  relieved  bj  any 
plan  of  treatment.  In  cases  with  a  hoi.  dry  skin,  and 
scanty  urinary  secretion,  with  lumbar  pain,  indicating 
congestion  of  the  kidneys,  we  should  exp  cl  benefit  from 
t  he  hypodermic  administration  of  the  muriate  of  pilocar- 
pine. 

Stimulants  are  rarely  required  before  the  fourth  or  fifth 
day,  and  must  be  given  al  first  cautiously  and  in  small 
doses,  so  as  not  to  disturb  the  stomach  :  'later,  however, 
they  are  often  absolutely  demanded  to  BUStain  the  feeble 
heart.  During  the  second  Stage  of  the  disease,  when  the 
pulsations  Of  the  heart  often  do  not  exceed  In  oi 
the  minute,  there   is  always  a  tendency  to  syncope  ;   this 

is  especially  manifested  during  the  night,  or  toward 
morning,  and  many  a  patient,  whose  condition  seemed 
satisfactory  at  the  evening  visit,  has  been  found  by  his 
physician  dead  the  next  morning.  This  dang 
riod  may  of  ten  be  tided  over  by  the  use  of  stimulants. 
When  the  stomach  is  very  irritable,  a  little  iced  cham- 
pagne will  often  answer  better  than  anything  else ;  but 
perhaps  the  best  form  of  stimulant  is  good  brandy. 
in  teaspoonful  doses,  at  intervals  of  half  an  hour,  more 
or  less,  according  to  circumstances.  It  should  be  giv<  n 
ice-cold.  Later,  milk-punch,  English  ale,  or  porter,  may 
be  given  in  liberal  quantities,  especially  to  those  who  are 
in  the  habit  of  using  spirits. 

Blair,  whose  opinion  in  all  that  relates  to  this  disease 
is  worthy  of  attention,  prefers  hock  to  any  other  form  of 
stimulant.  He  says  :  "<  )f  all  cordials  the  be-t  is  lihcnish 
wine.  When  of  good  quality  it  is  retained  when  every- 
thing else  is  rejected,  and  it  is  universally  liked  by  the 
patients.  I  have  seen  tiie  most  excellent  effects  from  its 
use,  and  have  often  given  it  to  the  extent  of  two  bottles 
iii  twenty-four  hours.  I  believe  il  has  saved  many  li\<s, 
and  know  of  no  substitute  for  it." 

Medicines  administered  by  the  stomach  to  control  vom- 
iting, as  a  rule,  are  worse  than  useless.  .Minute  doses  of 
morphine,  administered  hypodermically,  are  sometimes 
useful  in  checking  gastric  irritability,  but  this  is  a  dan- 
gerous reined}- in  yellow- fever,  and  Only  Very  small  doses 
are  tolerated.  Blair  has  seen  stupor,  prostration,  and  com- 
plete narcotism  follow  the  administrati f  one-tenth  of 

a  grain.  <  >n  account  of  the  danger  attending  its  adminis- 
tration, he  thinks  that  it  will  be  more  judicious  to  place 
it  in  the  index  expurgatorius  of  yellow  fever.  Bemiss, 
whose  opinion  is  of  equal  value,  says,  "  Vomiting  should 

be  met  with  epispastics.  blisters,  ice,  and   small   9o» 
opium,    in    combination    with    cherr\  -laurel    water    and 
soda1  bicarb."    An  effort  should  be  made  to  arrest  I 
rhage  by  the  use  of  ergot,  the  beneficial  effects  ol  which 

are  SOmetime8  well  marked.  As  it  i.s  not  likely  to  be  ab- 
sorbed   by  the  stomach,  and   may  cause   vomiting,  it  will 

be  best  to  administer  ergotine  h\  podermatically. 

During  convalescence  the  sulphate  of  quinine-,  in  mod- 
erate doses,  or  citrate  of  iron  and  quinine,  or  tin  Stai 
preparations  of  iron  and  of  strychnine,  w  ill  often  i"  use- 
ful as  tonics  ;  and  ale  or  porter,  or  a  sound  w  inc.  in  mod- 
erate quantities,  "ill  be  found  beneficial. 

The  alimentation  in  this  disease,  as  in  tie-  specific  fe 
vers  generally,  isa  matter  ol  prime  importance.    During 

the  tiist  part  of  the  febrile  stage  no  f I  is  desired,  i 

ii  required  It  is  best  t,,  gjve  nothing  in  the  way  of  food 
for  the  first  three  or  four  days  ,,f   -  ru  r  this,  if 

the  stomach  tolerates  it,  an  ounce  or  two  of  Iced  milk,  ot 
of  chicken  broth,  maj  be  giv<  ii  everj  two  or  three  hours. 
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These  springs  are  situated  in  the  southwestern  pan  of 
Virginia,  on  the  southeastern  slope  of  the  Alleghany 
Mountains,  at  an  altitude  of  over  two  thousand  feel 
above  sea-level.  They  are  about  sixty  feet  Iron;  the 
summit  of  the  mountain  on  which  they  are  i 
amid  beautiful  mountain  scenery,  and  possessing  a  con] 
bracing  atmosphere  during  the  hottest  months.  All 
the  modern  conveniences  for  the  comfort  of  visitors  are 
furnished.  George  B.  Fmri,,-. 

YERBA  SANTA.  "  Consumptive's  weed.''  ••  Moun- 
tain balm,"  etc.  The  leaves  of  Eryodictyon  glutinosum 
Benth.,  Order  Hydrophyttacem.  •  A  very  pretty  i  vergreen 
plant,  growing  on  the  western  side  of  the  United  States 
and  in  northern  Mexico,  in  gregarious  clumps  and 
patches  in  barren  soils  and  among  rocks.  It  has  slender 
stems  branching-  near  the  ground  and  simple  above,  a 
metre  or  more  high,  bearing  numerous  alternate  or  clus- 
tered, coriaceous,  lanceolate,  dentate  leaves,  five  to  eight 
centimetres  (2-3  inches)  long,  and  one  or  two  in  width. 
The  upper  surface  of  the  leaves  is  smooth  and  shining,  of 
a  dark  green  color,  completely  varnished  by  a  copious 
coating  of  resin,  with  which  the  entire  plant  abound--. 
The  under  surface  is  covered  with  a  silver-white  down, 
conspicuously netted-veined.  Flowers  small,  something 
like  "  forget-me-nots."  blue,  pretty.  Calyx  five-parted, 
corolla  funnel-shaped,  regular,  five-lobed,  stamens  ten, 
short,  style  two-cleft.  Fruit,  a  one-celled  capsule,  with 
two  placenta?,  and  one  or  two  dozen  seeds.  Capsule 
semi-transparent  from  saturation  with  resin  (Wellcome, 
quoted  in  "  Proceedings  of  the  American  Pharmaceutical 
Association,"  1876). 

The  principal  constituent  of  this  plant  is  the  resinous 
compound.  It  also  contains  some  tannin  and  a  bitter 
principle.  Yerba  Santa,  as  one  of  its  names  shows,  has  a 
local  reputation  on  the  Pacific  slope  for  coughs,  colds, 
bronchitis,  and  phthisis,  a  reputation  which  is  shared  by 
many  other  resinous  substances  and  has  some  founda- 
tion. It  is  also  a  pretty  good  vehicle  for  the  administra- 
tion of  quinine,  whose  taste,  like  liquorice  or  glycyrrhizin, 
it  covers  pretty  well.  Of  a  fluid  extract,  three  of  four 
cubic  centimetres  (TT[  xlv.  ad  1.x.)  may  be  given  for 
coughs.  A  syrup  as  a  vehicle  for  quinine  is  sometimes 
prepared. 

Allied  Plants. — This  is  a  small  order  of  plants, 
mostly  American,  containing  none  of  much  activity  or 
importance.  One  or  two  NemopJtila  are  cultivated  for 
ornament. 

Allied  Drugs. — See  Gjuxdelia.  Ti".  P.  Bolles. 


YOLK-SAC.  The  vitelline  sac.  umbilical  vesicle,  or 
yolk-sac  of  man,  is  a  pear-shaped  bag  of  tissue  about 
one-fourth  of  an  inch  in  diameter,  appended  to  the  em- 
bryo by  a  long  stalk,  which  is  attached  to  the  intestines 
of  the  embryo  and  runs  the  length  of  the  umbilical  cord, 
so  that  the  sac  lies  a  short  distance  from  the  placental 
end  of  the  cord,  in  the  space  between  the  amnion  and 
the  chorion.  These  relations  are  well  shown  in  Fig.  1270 
(Vol.  III.,  p.  112).  This  diminutive  sac  is  always  found 
in  the  early  stages  of  development,  and  is  said  to  persist 
up  to  birth  ;  the  stalk,  however,  aborts  within  the  cord, 
and  disappears  during  the  first  half  of  gestation. 

The  yolk-sac.  as  is  shown  in  the  accompanying  dia- 
gram, is  really  an  appendage  of  the  intestinal  canal,  and 
is  formed  by  the  extra-embryonic  splanchnopleure. 
During  the  third  week  of  development,  the  sac  appears 
very  large  in  proportion  to  the  embryo,  but  its  growth 
ceases  about  the  fourth  week.  At  first,  its  connection 
with  the  embryo  is  broad  and  long  (compare  Fig.  652, 
Vol.  II.,  page  144),  but  as  development  progresses,  the 
neck  becomes  more  and  more  constricted  and  lengthens 
out  (Fig.  4673).  so  asto  form  a  distinct  stalk.  Blood  ves- 
sels appear  very  early  upon  the  yolk-sac,  developing  in 
the  mesoderm  of  its  wall,  and  forming  a  network  over 
the  sac  ;  these  capillaries  communicate  with  two  veins, 
the  (iiaphalo-mesaraicee,  which  carry  the  blood  along  the 
stalk  of  the  sac  to  the  septum  transoersum,  and  so  to 
the  heart  of  the  embryo.     The  arterial  supply  probably 


comes  in  man,  as  in  the  early  -lie  rabbi) 

small  vessels  connected  with  the  aorue,  but  latei 

ate.    it    is  said,    larger  trunks  developed   which   rut 
from  the  dorsal  aorta.    The  arterial  trunks  disappear 


FlG.  tr>?2._  Diagrammatic  Cross-section  of  an  Amniote  Embryo  and 
ovum.  The  embryo  i-  shaded  :  the  extra-embryonic  mesoderm  i-  rep- 
resented by  a  dotted  line.  Som,  somatopleore  ;  SjpJ,  splancbnoplenre  : 
Clio,  chorion ;  Am,  amnion ;  Cue,  coclom;    In,  intestine ;    folk,  yolk- 

sac. 

early  indeed  ;  consequently  in  cross-sections  of  the  yolk- 
stalk  we  find  only  the  two  veins,  which  pursue  a  some- 
what contorted  course.  At  first  the  two  veins  are  nearly 
equal  in  size,  but  after  the  beginning  of,  say  the  fourth 
week,  the  left  omphalo-mesaraic  vein  begins  to  abort. 

The  yolk-sac  is  at  first  hollow,  being  lined  internally 
by  the  entoderm,  externally  by  the  mesoderm.  In  that 
part  of  the  stalk  within  the  umbilical  cord,  the  cavity 
disappears.  In  the  vesicle  itself  the  entoderm  becomes 
fatty,  and  changes  into  a  pavement  epithelium,  which  is 


I'm.  4673      Hi  ■-  Bmbryo, 
Sch.,  2.3  mm.  long. 


also  thrown  up  into  vascular  villi 
at  certain  points  (Kolliker). 

The  yolk-sac  of  the  higher  mam 
malia  is  a  rudimentary  organ  :  in 
the  reptiles,  birds,  and  monotremes, 

it  is  a  capacious  bag  charged  with 
nutritive  materia].  With  the  sub- 
stitution of  uterine  nutrition  for 
the  phylogenetically  earlier  pro- 
cess, the  function  of  the  yolk-sac 
ceases.      It    still,    however,    retains 

some  yolk  in  certain  cases  (Rauber),  In  the  anamniota 
tin-  somatopleure  (chorion)  is  also  continued  directly 

the  yolk-sac,  as  lor  instance  in  sharks  ,  or  in  other  word-, 
the  yolk-sac  comprises  entoderm  (or  yolk),  mesoderm, 
and   ectoderm.      It    may  happen  that  the   mesoderm    fails 

to  develop  a  coelom  over  the  yolk-sac,  and  then  it  is  in- 
correct to  say  that  there  are  splanchnopleure  and  soma- 
topleure   present.     Again,   the   mesoderm   may   fail   to 

spread  over  the   whole  sac.  in  which  case  it  is  covered  in 
one  part  by  ectoderm   lying   directly  on    the   yolk        \- 
yet,  however,  there  has  been  no  comprehensive  study  of 
and  other  modifications  of  the  yolk 
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and  the  insoluble  compounds  operating  as  absorbent, 
soothing,  healing,  and  disinfectant  dressings.  Internally, 
the  soluble  compounds  in  moderate  dosage  determine 
prompt  and  thorough  vomiting,  after  the  manner  of  cop- 
per salts,  though  with  less  severity  of  action.  In  large 
doses  they  are  corrosive  or  irritant  poisons,  according  to 
the  activity  of  the  individual  compound.  The  insoluble 
compounds  in  small  dose  allay  gastric  and  intestinal  ir- 
ritability, but  in  large  dose,  probably  through  chemical 
(■(inversion,  may  nauseate,  and  even  vomit.  Zinc-com- 
pounds  are  disinfectant,  the  soluble  salts,  especially  the 
chloride,  notably  so,  and  since  the}'  do  not  stain  they  are 
the  most  generally  available  of  .metallic  salts  for  the  pur- 
pose. 

The  therapeutics  of  zinc  consist  of  the  following  appli- 
cations :  constitutionally,  as  a  medicine  of  second  or  third 
rate  power  to  control  spasmodic  nervous  disease  ;  in  the 
stomach,  to  allay  pain  or  nausea,  for  which  purpose  an  in 
soluble  compound  is  commonly  selected  ;  in  the  bowels,  to 
control  diarrhoea,  especially  when  the  affection  seems  a 
reflex  of  nervous  irritation  rather  than  the  expression  of  a 
catarrh  ;  and,  /.eternally,  the  soluble  compounds,  to  cauter- 
ize, or  to  perform  the  usual  functions  of  a  metallic  as- 
tringent-irritant in  the  way  of  determining  absorption  of 
granulation-tissue,  and  abating  catarrh  ;  and  the  insoluble 
preparations  to  act  as  soothing,  healing,  or,  applied  dry, 
absorbent  and  disinfectant  dressings.  Solutions  of  the 
soluble  salts  are  also  available  as  efficient  disinfectants  of 
their  kind  for  wounds,  fabrics,  floors,  and  all  non-metal- 
lic receptacles. 

II.  Thk  Medicinally-Used  Compounds  of  Zinc — 
These  are  the  oxide,  carbonate,  chloride,  bromide,  iodide, 
sulphate,  acetate,  valerianate,  and  phosphide,  and,  although 
not  officinal,  the  nitrate  and  oleate. 

Zinc  Oxide  (ZnO). — Zinc  oxide  is  officinal  in  the  V.  S. 
Pharmacopoeia  as  Zinci  Oxidum,  Oxide  of  Zinc.  It  is  a 
"soft,  pale  yellowish,  nearly  white  powder,  permanent 
in  the  air,  odorless  and  tasteless,  insoluble  in  water  or  al- 
cohol, but  soluble  in  acids  without  effervescence  (absence 
of  carbonate).  When  strongly  heated,  the  oxide  assumes 
a  deep  lemon-yellow  color,  but  turns  nearly  white  again 
on  cooling  "  (U.  S.  Ph.).  Oxide  of  zinc  is  a  commercial 
article,  and  impure  and  even  fraudulent  specimens  arc 
not  uncommon.  Oxide  of  zinc  is  the  principal  insoluble 
zinc  compound.  It  may  be  used,  given  internally,  for 
the  constitutional  effect  of  zinc,  or  to  allay  vomiting  or 
diarrhoea  ;  dose,  from  0.06  to  0.30  6m.  (one  to  five  grains). 
several  times  a  day,  in  powder  or  pill.  Externally,  zinc 
oxide  may  be  used,  alone  or  mixed  with  powdered  starches 
or  gums,  as  an  absorbent  powder-dressing  to  excoriations 
and  sores,  or,  in  ointment,  as  a  soothing  and  healing  ap- 
plication, for  which  purpose  it  is  very  efficient.  There  is 
an  officinal  ointment,  VnguentUm  Zinci  Oxidi,  Ointment 
of  Oxide  of  Zinc,  consisting  of  twenty  per  cent,  of  the 
oxide  in  benzoinated  lard,  which  may  be  applied  in  full 
strength  to  sores  or  eruptions. 

Zinc  Carbonate. — Normal  zinc  carbonate  occurs  in  the 
mineral  zinc  spar  or  calamine,  which  was  formerly  of- 
ficinal in  the  U.  S.  Pharmacopoeia  as  a  medicine,  but  was 
dropped,  because  of  its  impurities,  in  the  revision  of  the 
Pharmacopoeia  of  1860.  In  its  place  is  officinal,  now, 
the  mixture  of  carbonates  that  results  from  precipitating 
a  boiling  solution  of  zinc  sulphate  by  sodic  carbonate. 
Such  precipitate  is  entitled  Zinci  Carbonas  Pracipitatus, 
Precipitated  Carbonate  of  Zinc,  and  is  assigned  the  for- 
mula (ZnC03)2.  3  Zn(OH)..  Precipitated  zinc  carbon- 
ate is  "a  white,  impalpable  powder,  permanent  in  the 
air,  odorless  and  tasteless,  insoluble  in  water  or  alcohol, 
but  soluble  in  acids  with  copious  effervescence.  When 
strongly  heated,  the  salt  loses  water  and  carbonic  acid 
gas,  and  leaves  a  residue  of  oxide  of  zinc  "  (U.  8.  Ph.). 
Zinc  carbonate  is  substantially  a  duplicate  of  the  oxide 
in  medicinal  properties,  but  its  use  is  commonly  confined 
to  external  application  as  an  absorbent  powder. 

Zinc  Ohhi'tde  (ZnCla). — The  salt,  often  commonly 
called  butter  of  zinc,  is  officinal  in  the  U.  8.  Pharmaco- 
poeia as  Zinci  Chloridum,  Chloride  of  Zinc.  It  is  "a 
white,  crystalline  powder,  or  white,  opaque  pieces,  very 
deliquescent,  odorless,  having  a  very  caustic  saline  and 


metallic  taste,  and  an  acid  reaction.     Tie-  Ball    ie 

soluble  iii  water  and  in  alcohol,  forming  a   deal  .  or  Only 

faintly  opalescent,  liquid.     This  opalescence  i-  r*  c 
by  the  addition  of  a  few  drops  of   hydrochloric  acid 

When    heated    to    about  11.")     C.  (389      P.),   the   salt    nulls 

yieldinga  clear  liquid  which,  on  coolin  la  to  a 

white  or  grayish-white  solid.     At  a  higher  tempei 
it  is  partially  volatilized  and  decomposed"  (U.  8.  Ph.). 
The  chloride  is  the  mosl  active  of  the  zinc  Baits,  being 

highly  corrosive  and  antiseptic,  both.  It  ha-  littll 
on  the  sound  skin,  but  upon  a  raw  surface  or  n 
membrane  it  disorganizes  tissues,  forming  a  w  bite,  tough 
slough.  The  action,  though  powerful,  is  not  diffuse,  so 
that  it  can  be  quite  exactly  regulated  in  ana  and  depth. 
The  slough  remains  odorless  during  its  attachment,  and, 
when  finally  cast.  oil.  as  happens  in  a  week  or  ten  days, 
exposes  an  underlying  surface  presenting  (bar.  healthy 
granulations,  which  rapidly  proceed  to  cicatrization. 
Chloride    of    zinc    thus    makes  an    excellent    e8Charotic, 

combining  the  features  of  being  powerful,  yel  manage- 
able, of   disinfecting   its  own   slough,   0f  determining 

kindly  healing  of  the  resulting  ulcer,  and  oi  being  five 
from  danger  of  producing  constitutional  poisoning.     Its 

operation  is,  however,  very  painful.  In  solution,  zinc 
chloride  is  a  standard  disinfectant,  but,  if  Strong,  acts 
upon  metallic  surfaces.  Internally,  it  is  a  corrosive  or 
irritant  poison,  according  to  concentration. 

For  use   as  a  caustic,  [latent    lint   may  be   soaked  in  a 

concentrated  solution  of  tin;  salt,  dried,  and  then  cut — 
with  an  old,  worthless  pair  of  scissors— into  proper  Bize 
and  applied  to  the  part,  which,  if  covered  with  skin, 
must  first  have  the  epithelium  removed  by  blistering. 
Much  more  convenient,  however,  is  the  plan  of  making 
the  chloride  into  a  paste  with  Hour  ami  water.  Such 
paste  can  be  applied  moist,  or  may  be  dried  and  cut  into 
pointed  rods,  which  are  then  available  for  thrusting 
into  any  large  mass  requiring  destruction,  such  as  a 
cancerous  tumor.  This  paste  was  devised  by  a  Dr. 
Canquoin,  of  Paris,  and  often  goes  by  his  name.  Ii  is 
made  by  rapid  admixture  of  zinc  chloride  and  wheat- 
flour  with  a  very  little  water — a  few  drops  only  to  the 
ounce  of  paste.  The  strength  in  zinc  salt  will  range 
from  fifteen  to  thirty  per  cent.,  according  to  the  char- 
acter of  the  tissue  requiring  destruction. 

As  a  disinfectant,   zinc  chloride  can   be   prescribed   in 

the  officinal  Liquor  Zinci  Chloridi,  Solution  of  Chloride 

of  Zinc.  This  is  "an  aqueous  solution  of  chloride  of 
zinc,  containing  about  fifty  percent,  of  the  sail."  Ii  is 
made  directly  from  the  metal  by  the  action  of  hydro 
chloric  acid,  the  resulting  solution  being  purified  from 
contaminating  iron  by  a  special  procedure,  and  brought 
to  standard  Strength  by  distilled  water.  The  solution  is 
"a  clear,  colorless  liquid,  odorless,  having  a  very  astrin- 
gent, sweetish  taste,  and  tin  acid  reaction.  Sp.  gr. 
1.555"  (U.  S.  Ph.).  In  its  pharmacopoeia]  strength,  this 
solution  is  entirely  too  strong  for  direct  application,  be- 
ing, indeed,  corrosive.  As  a  general  disinfectant,  it 
should  lie  diluted  to  three  per  (cut.  Btrength,  and  as  a 
lotion  for  wound  surfaces  or  ulcers  to  one  per  cent.  It 
has  the  merits  of  being  deodorant  and  disinfectant,  w  hile 
at  the  same  time  it  has  no  smell,  does  not  stain,  and,  in 
the  dilution  enjoined,   does  not    attack   fabrics,   or  even 

practically  injure  metallic  receptacles. 

Zinc   Bromide  (Znl>r,). —  Zinc   bromide  is  officinal   in 
the  I*,  s.  Pharmacopoeia  as" Zinci  Bromidum,  Bromide  of 

Zinc.  It  is  a  "  white,  or  nearly  n  hite,  granular  powder, 
very  deliquescent,  odorless,  having  a  sharp  saline  and 

metallic  taste,  and  a  neutral  reaction.  Very  soluble  in 
water  and  in  alcohol.     When  Strongly  heated  it  fuses,  and, 

at  a  higher  temperature,  it  is  volatilized  with  partial  de- 
composition" (U.  s.  Ph.).  Because  of  its  ready  deli- 
quescence, tin-salt  should  be  kept  ill  small  ".la- 

bottles.  Zinc  bromide  closelj  resembles  the  chloride  in 
general  properties,  being  deliquescent  and  highly  irritant. 
Its  officinal  recognition  is,  however,  not  for  Ita  duplicat- 

ure  of  the  chloride  in  Uses,  bin  lor  its  internal  employ- 
ment in  nervous  disease,  with  the  notion  of  getting  the 
combined  antispasmodic  effect  of  zinc  and  a  bromide. 
Put  in  the  small  dosage  which  the  character  of  the  salt 
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head,  which  adopted  for  its  motto  onnii.s  cellula  a  cellvld, 
have  now  for  many  years  fully  elucidated  this  "doctrine 
of  ferments,"  and  have  thereby  given  rise  to  tin 

science  of  bacteriology. 

But  nothing  better  illustrates  how  difBcult  it  is  for  the 
scientific  mind  to  keep  more  than  one  idea  before  it  than 
does  this,  for  hardly  had  the  bacterial  theory  gained  a 
permanent  basis,  than  the  chemical  side  of  fermentation 
began  to  be  thrus!  into  the  background.  For  a  time  il 
was  the  microbe  that  was  being  sought  rather  than  its 
effects  ;  and  not  until  the  attempt  to  connect  in  ever}'' 
case  a  distinct  species  of  microbe  with  a  separate  fermen- 
tative or  pathological  process  had  proved  unsatisfactory, 
was  it  fully  realized  that,  in  the  etiology  and  progress  of 
a  zymotic  disease  we  have  to  hold  a  strict  account  with 
the  elaborated  products  due  to  bacterial  growth  and  mul- 
tiplication. Stud  Dujardin-Beaumetz  neatly,  in  a  recent 
lecture  on  Prophylactic  Hygiene,  "  Prophylaxis  has  en- 
tered upon  a  new  scientific  route,  and  the  basis  of  modern 
preventive  medicine  is  two  great  discoveries— that  of  the 
pathogenic  micro-organisms  on  the  one  hand,  and  on  the 
other,  of  the  incessant  production  by  the  economy  of 
toxic  alkaloids,  ptomaines,  and  leucomaines." 

With  the  great  improvements  in  the  microscope,  with 
the  development  of  the  theory  of  cell-growth  in  plants  and 
animals,  and  with  a  knowledge  of  the  cell-constituents 
of  the  blood  and  animal  tissues,  it  was  to  be  expected 
that  observers  should  surmise  that,  as  lower  forms  of  cell- 
life  were  found  to  develop  and  multiply  outside  the  body, 
so  they  might  similarly  do  in  the  blood  itself.  On  stub 
a  theory  the  formation  of  abscesses  and  the  secretion  of 
pus  within  the  body  might  be  explained.  In  such  a  di- 
rection Jeuner's  discovery  of  the  protective  value  of  the 
inoculation  of  vaccine  lymph  seemed  to  point  ;  but 
systematic  experimentation  was  needed  along  exact  scien- 
tific lines  before  the  broad  facts  underlying  these  phe- 
nomena could  be  properly  understood.  Before  all  ex- 
perimenters must  be  placed  Pasteur,  as  the  one  to  cause 
this  world  to  rise  out  of  chaos.  With  his  chemical  class 
he  undertook  the  study  of  the  production  of  the  alcohols, 
and  by  research  disproved  the  generally  received  theory 
of  Liebig.  that  such  was  due  to  fermentations  dependent 
on  albuminoid  substances  which  became  altered  during 
the  process.  Pasteur  found  that  the  degree  and  kind  of 
fermentation  depended  exactly  upon  a  bacterium  of  a 
particular*  kind,  thereby  elaborating  those  remarkable 
conclusions  as  to  the  aerobics  and  anairobies,  which  went 
far  to  explain  the  hitherto  supposedly  chemical  nature 
of  nitrification  as  being  due  instead  to  the  action  of  mi- 
crobes. 

Hut  these  discoveries  were  soon  to  be  extended  in  the 
scope  of  their  application.  Davaine  had  found  certain 
rod-like  bodies  in  the  blood  of  animals  dead  from  anthrax, 
and  imagined  that  they  played  a  part  similar  to  the  rods 
in  Pasteur's  alcoholic  fermentations  ;  and  thereafter 
Pasteur  was  commissioned  by  the  French  government  to 
investigate  this  disease,  which  was  causing  annually  im- 
mense losses  of  both  cattle  and  sheep.  The  zymotic  na- 
ture of  the  fermentative  action,  both  in  the  production  of 
alcohols  and  in  splenic  disease,  had  been  generally  ac- 
cepted for  several  years,  when  Tomasi-Crudeli  aroused 
anew  the  interest  in  the  new  science  by  the  publication  of 
experiments  pointing  toward  the  discovery  of  the  cause 
of  malaria  or  intermittent  fever.  Other  experimenters 
questioned  the  accuracy  of  these  observations,  seem- 
ingly lately  confirmed  by  Cohn  and  his  assistants.  But 
an  event  of  greater  interest  shortly  after  took  place,  when 
Koch  published  his  experiments,  which  demonstrated 
that  tuberculosis  was  a  zymotic  disease,  having  its  origin 
not  in  tubercles  of  various  appearance,  but  in  a  microbe, 
which  in  its  growth  and  multiplication  sets  up  the  in- 
flammatory action  upon  which  the  formation  of  tubercles 
depends.  *  Said  Professor  F.  .] .  Barker,  P.R.C.S.,  re- 
cently, in  his  lectures  on  Tubercular  Joint  Disease: 
"  Hut  though  all  these  facts  seemed  to  point  very  clearly 
to  the  identity  of  scrofula  and  tuberculosis,  it  was  not 
until  the  discovery  of  the  bacillus  tuberculosis,  ami  its 
demonstration  in  the  initial  lesionsof  these  two  affections, 
that  positive  proof  was  actually   forthcoming.     Almost 


at  the  same  time.  Koch  and  Baumgarten  point*  d  oul  that 

in  typical  tubercular  and  acrofulous It 

ism  could  invariably  be  demonstrated  by  different  meth- 
ods of  preparation.  These  researches  were  goon  sup 
ported   by  a  whole  army  of  bacteriologists,  both   at 

and  abroad." 

To  have  been  able  to  explain  the  etiology  of  a  disi  ase 
so  ubiquitousas  consumption,  was  in  give  tobai 
a  practical  value  and  impetus  which  must  have  long 
been  wanting,  had  these  discoveries  been  limited  to 
anthrax  and  the  vinous  ferments,  since  then  the  study 
has  advanced  with  enormous  snides,  anil  its  influence 

dominates    the    whole   realm    of    medicine.      Surgery   has 

been  revolutionized  by  Listerism,  and  asepticism  has  be- 
come the  goal  and  condition  of  successful  Burgery. 
Therapeutics  liases  her  hopes  < . t  progress  largely  upon 
ictrine  of  ferments,  and  preventive  medicine  has  as 
her  battle-cry  cleanliness  as  opposed  to  putrefactions, 
fermentations,   saprsemias,  and  septicaemias,     To  state 

that  in  the  latest  tables  by  Oornil  and  Babes  BOme  one 
hundred  and  thirty  species  of  bacteria  have  been  de- 
scribed, is   but  to    indicate  the    pi'0gre88    in    the  study  of 

micro-organisms.  We  have  only  to  recall  the  Fact  that 
rouget,  chicken-cholera,  enteric  fever,  Asiatic  cholera, 
glanders,  and  many  other  diseases  bave  been  proved  in 
all  probability  to  be  due  to  specific  microbes,  in  order  to 

understand    what    advances   have    in    lei  cut    years    been 

made  in  the  etiology  <>f  disease. 

Hut  it  were  contrary  to  all  experience  to  suppose  that 
these  demonstrations  could  long  prove  sufficient  to  satisfy 
the  physician,  who  has  chiefly  to  ileal  with  effects  ;  to 
know  these  facts  could  lie  of  but  little  moment,  should  he 
not  likewise  lie  informed  regarding  the  operations  of 
micro-organisms.  To  the  agriculturist  a  botanical  classi- 
fication  has  but  little  significance,  if  he  knows  nothing  of 
those  conditions  which  make  the  development  of  plant 
life  luxuriant,  in  the  case  of  his  grains  and  grasses  on  the 
one  hand,  or  which  can  minimize  the  growth  of  injurious 
plants  and  weeds,  on   the  other.      In  fact,  the  life-history 

of  micro-organisms  must  be,  equally  with  the  discovi  ry 
of  species,  the  work  of  the  bacteriologist,  but  especially  of 

him  who  would  investigate  zymotic  diseases 

This  the  discerning  mind  OI  Pasteur  early  realized,  and 

as  early  as  1881  he  isolated  and  cultivated  the  microbe 
of  chicken  cholera,  discovered  by  Peroncito  in  1878,  and 

applied  its  attenuated  virus  to  the  prevention  of  out 
breaks  of  the  disease.  He  had  already  indicated  the  dis- 
1  inetions  between  aeroMeS  and  aTiaSrobtt  S,  and  shown  how, 
by  alterations  made  in  the  culture  -medium,  development 
might  be  aided  or  retarded.     Such   investigations   led 

Davaine  to  conclude  that  the  bacillus  of  cholera  SDOred 
Or  fruited  in  the  same  manner  as  many  known  forms  of 
CryptOgamia.  Then  came  the  stage  of  I  he  division  of  bac- 
teria into  sporing  forms  and   lion  Bporing   forms,  and   of 

the  study  of  the  conditions  favoring  sporulation.  Tem- 
perature was  found  to  lie  the  factor  whose  inlluelice.  next 
to  nutriment,  was  of  importance  in  Ibis  development. 

This  was  first   investigated  Bl  thoroughly  in  the  in- 
stance  of  charbon,  whin    it    was   found   that   35    ('.  (95 
F.)  proved    most    favorable  to  the 'growth   and   develop 

ment  of  spores ;  that  a  temperature  of  42  to48  0.(107.8° 
to  108.4  P.)  favored  rapid  growth  of  the  mycelium, 
which  was  checked  at  a  temperature  two  degrees  burlier 
still,  while  live  degrees  higher  _\ct  Anally  destroyed  the 
plant, 
Apart,  however,  from  the  mere  fad  of  the  discoven 

of  the  cause  of  tuberculosis,  the  ne\i  greatest  step  in  ad 
vaiice    in    the    Btudy    of  micro-organisms  was    that 

by   Koch,  who  in  his  published  investigations,  in   1882, 

illustrated  his  methods  of  solid  cultures,      Be  thl 

gelatinized  blood-serum,  while  today   p  latine, 

peptones,  and  agar-agar  are  constantly  Utilized  as  cult- 
ure-media.     The    behavior    of    micro-organisms    ii. 

growth  on  these  cultures,  both  as  to  their  acti i  the 

constituent  elements  of  the  culture  material  and  as  to 

their  macroscopic  appearances  as  colonies  and  inMclial 
growths,  is  one  of  our  chief  means  of  differentiating  be 

tween  species  and  of  obtaining  pure  cultures. 

Such  then,  briefly  summarized,  are  the  steps  by  which 
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primarily  upon  the  properties  pertaiDingto  the  individual 
classes  of  these  micro-organisms,  e.g.,  the  micrococci  and 
the  bacilli,  and,  secondly,  upon  the  suitability  of  the 
culture  medium  for  the  free  development  of  any  partic- 
ular organism.  Further,  that  the  various  organisms 
are  capable  of  the  development  of  special  properties  in 
certain  directions,  under  variations  of  the  culture  me- 
dia and  of  their  environment,  seems  from  various  facts  to 
have  been  proved  beyond  doubt.  Thus  typhoid  has 
not  hitherto  been  transmitted  to  animals,  unless,  indeed, 
certain  recent  experiments  of  Yaughan  may  have  proved 
that  dogs  are  not  wholly  refractory  to  it.  Again,  hares 
and  guinea-pigs,  readily  inoculable  with  true  anthrax, 
prove  refractory  to  charbon  symptomcttique.  Further,  <!a- 
malela,  of  Odessa,  has  recently  shown,  in  a  paper  present- 
ed by  Pasteur  before  the  French  Academy  of  Sciences, 
that  the  spirillum  of  cholera  acquires  an  increasing  viru- 
lence in  its  transmission  from  pigeon  to  pigeon.  Final- 
ly ,  according  to  Locttler,  the  individual  resistance  of  rats 
to  charbon  inoculation  varies,  apparently,  according  to 
the  physical  resistance  of  the  animal  from  day  to  day, 
due.it  must  be  supposed,  to  atmospheric  conditions  or 
environment,  or  more  probably,  as  suggested  by  Feser, 
to  the  character  of  the  food  upon  winch  tin'  animal  had 
for  some  days  previously  been  fed. 

These  latter  facts  have  an  extremely  important  bearing 
upon  the  whole  question,  not  only  of  prophylaxis,  but, 
also  of  the  treatment  of  the  disease  as  regards  its  prob- 
able termination.  We  are  aware  that  the  probabilities 
of  a  favorable  termination,  in  cases  of  scarlatina  and 
diphtheria,  for  example,  can,  other  things  being  equal, 
be  in  a  very  large  degree  measured  by  the  hygienic  ami 
sanitary  conditions  under  which  patients  are  placed. 
Russell,  of  Glasgow,  and  Carnelley,  of  Dundee,  have 
shown,  from  the  mortality  statistics  of  these  two  cities, 
that  the  rale  per  1,000 of  population  progresses  regularly 
as  the  number  of  rooms  of  a  house  decreases  from  four 
or  five  to  two  and  one  ;  while  we  are  personally  aware, 
in  reports  from  time  to  time  received  from  frontier 
settlements,  of  instances  where  large  families  crowded 
into  cabins  of  one  or  two  rooms,  and  having  poor  food 
and  limited  medical  aid  and  comforts,  have  had  every 
child  carried  off  by  diphtheria,  while  grown  persons 
have,  in  too  many  instances,  met  with  a  similar  fate. 

In  the  foregoing  paragraphs,  we  have  endeavored  to 
set  forth  the  nature  of  the  phenomena  which  may  be 
said  to  belong  to  all  zymotic  diseases,  rather  than  to  dis- 
cuss the  clinical  features  and  pathological  peculiarities 
which  serve  to  distinguish  them  one  from  the  other. 

In  the  present  state  of  our  knowledge,  it  is  perhaps 
scarcely  advisable  to  attempt  any  definite  classification 
of  these  diseases,  since  such  classification  must  vary  ac- 
cording to  the  standpoint  from  which  they  arc  viewed, 
and,  moreover,  because  each  disease  has  some  charac- 
teristics which  would  entitle  it  to  a  place  in  different 
classes.  For  instance,  diphtheria  might,  according  to 
some,  be  kept  out  of  the  class  having  symptoms  of  a 
constitutional  character  ;  according  to  Others,  it  would  be 
classed  along  with  other  septicemias  :  while  again,  inas- 
much as  it  may  develop  a  rash,  it  might  fairly  lie  placed 
under  the  exanthems.     Again,  were  we  to  make  a  class 


of  those  diseases  in  which  the  virus  is  apparently 

into    the    system    by    the    digestive    tract.    -  g.,    Chi 
enteric   lever,    and    diarrhii-a.     we   Could    SCarcelj 
classing  diphtheria  with  them,  sine-  jt  is  well  known 
that  milk  and  water  arc  vehicles  by  which  it  is  introduCI  d 
into    the    s\st,.m.      for    practical    purposes,    how,. 

seems  desirable  that,  whatever  may  prove  in  the  future 
to  be  the  preferable  basis  ol  classification,  there  should 

be  some  arbitrary  div  ision  of  zymotic  diseases.     From  the 

standpoint  of  prophylaxis,  there  are  some  leading  points 

which  may  fairly  lie  adopted  as  a  basis  for  the  classifica- 
tion  of  those    diseases    which    are    most    prevalent,    and 

whose  characters  are  therefore  best  understood.  Thus, 
under  the  heading  of  Soil  Diseases,  we  may  place  (a) 
the  indigenous  fevers,  as  intermittent,  congestive  lever. 

mountain  fever,  swamp    fever,  coast  fever,  yellow  lever, 

etc.,  since,  in  a  very  special  sense,  thej  are  associated 
with  the  emanations  from  a  decomposing  organic  -oil  "1" 
vegetable  origin  ;  (b)  choleraic  diseases,  as  Asiatic  cholera, 
cholera  nostras,  cholera  morbus,  cholera  infantum,  dvs 
entery,  diarrhoea,  etc.  ;  for,  while  some  of  these  an-  as- 
sociated to  some  degree  with  decomposing  animal  mat- 
ters, it  is  still  true  that  the  drainage  from  soils  inn,  rivers 

and  streams,  the  water  of  shallow  bays,  etc.,  are  pecul- 
iarly prone  to  produce  these  troubles.  Again,  we  have 
Filth  iimi  Crowd  Diseases,  par  excellence,  under  which  we 

would  place  (a)  typhus,  and  ship  fever,  dengue,  famine 
fever,  prison  fever,  etc.  ;  (6)  typhoid  fever,  w  ith  its  modi- 
fications, remittent,  typho-malarial,  hog-cholera,  n 

etc.  ;  ('•)  diphtheria,  witli  exudative  tonsillitis,  mem- 
branous croup,  strangles,  and  diphtheria  in  animals  :,, 
horses,  cats,  pigeons,  etc.  ;  (<2) malignant  pneumoni 

tuberculosis,  scrofulosis,  etc..  since  on  the  organic  tilth 
in  atmospheres  of  houses  must  we  place  primarily  the 
exciting  conditions  of  this  scourge  ;  (/)  septicemias,  as 
puerperal  fever,  erysipelas,  hospital  gangrene,  etc. 

As  a  belter  defined  class,  we  have  the exantheniS,  under 
which  we  may  place  (a)  smallpox  ;  (b)  rubeola;  (e) 
scarlatina;  (d)  Rotheln ;  (e)  charbon.  malignant  pustule 
or  carbuncle,  charbon  symptomatique,  etc.  This  classi- 
fication, purely  arbitrary,  not  only  indicates  how  impos 
sible  it  is  to  draw  hard-and-fast  lines  on  any  etiological 
basis,  but  also  serves  to  point  out  the  directions  in  which 
the  work  of  prophylaxis  must  be  begun  and  carried 
out.  Ill  the  one  class,  the  work  is  largely  one  of  slate 
medicine  and  municipal  sanitation,  including  drain- 
age, control  of  water-supplies,  food  supplies  etc.  The 
second  class,  while  also  demanding  municipal  super- 
vision, includes  the  work  of  household  sanitation,  and 
individual  hygiene,  covering  the  control  of  factories, 
workshops,  and  hospitals,  as  regards  overcrowding,  ven- 
tilation, overheating,  etc.  ;  while  the  third  class  is  one 
which,  while  demanding  household  sanitation,  makes 
especially  prominent  the  duty  of  isolation  of  cases,  and 
disinfection  in  its  most  complete  form. 

We  have  treated  in  a  partial  way  a  subject  whose 
ramifications  extend  into  the  domain  of  medicine  in  all 
its  branches,  but  what  has  been  said  will  Buffice  to  illus- 
trate the  problems  which,  not  until  within  the  last  I  vvciity- 
livc  years,  have  in  any  way  seemed  to  approach  a  solution. 

Peter  11.  B 
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ABSORBENT  SYSTEM,    DISEASES  AND  INJURIES 
OF  THE.     Anomalies  of  the  Thoracic  DtJct. — Very 

many  and  remarkable  instances  of  deviations  in  struc- 
ture, form,  course,  size,  and  termination  of  the  thoracic 
duct  are  to  be  found  in  the  litera- 
ture of  the  subject.  It  may  begin 
at  a  higher  or  a  lower  point,  consist 
of  one  or  more  branches,  divide  at 
one  or  several  points,  into  two  or 
several  subdivisions  which  may  re 


%^M 


Diseases  of  mi  Thorai  r<  In  ct.— The  reported 
cases  ot  disease  of  the  thoracic  duet  are  nol  numerous 
(  ooper  observed,  in  the  cadaver  of  ;|  person  who  di( 
phthisis  pulmonalis,  the  thoracic  duel  occluded  at  the 
points  .1,  Band  C(Pig.  4ii7.".i  by  thickening  and  fixation 
of  the  valves.  At  C,  the  duct  was  obliterated.  Beyond 
tin- pomt  it  was  healthy,  and  emptied  in  its  usual  man- 
ner into  the  vein.    The  disease  appeared  to  be  Bcrofu- 

l0U8. 

In  a  second  case  the  duct  \\a<  occluded  by  fungous 
growths(£7and  F,F\g,  1876). 
In  this  case  the  chyle  reached 
the  subclavian  vein  through 
:m  anastomosing  branch,  />. 
The  mesenteric  glands  w<  re 
enlarged,  and  the  peritoneum 
was  studded  with  tubercles. 
A  third  case  was  obsi  rved 
in  a  lain, rin-  man.  who  had 
suffered  for  several  months 
with  an  enlarged  testicle,  an 


Fig.  467-1.— Dilatation  of  the  Thoracic  Duct.  The  aorta,  vena  azygos,  and  lower  portion  of  the  left  internal  jngn  abdominal  tumor,  ami  en- 
ter vein,  with  that  portion  of  the  left  subclavian  vein  which  forms  a  right  angle  with  it,  are  seen  as  half  larked  lymph-glands.  The 
distended  with  course  injection,  and  dried.     The  thoracic  duct  is  little  more  than  half  distended  with  the  in-    testis    was    a     "  pulpv    ma&S 

composed    of    broken-down 


jection. 


unite  or  separately  join  either  the  right  or  the  left  subclav- 
ian vein,  or  the  vena  azygos.  In  one  case  it  terminated 
in  eight  branches,  two  opening  into  the  left, 
and  two  into  the  right,  subclavian  vein, 
two  into  the  right  jugular,  one  into  the  ex- 
ternal jugular,  and  one  into  the  vertebral 
vein.  Instances  of  double  and  triple  ducts, 
and  of  transposition  to  the  opposite  side, 
are  quite  numerous. 

Variations  in  size  are  equally  remarkable. 
It  may  be  uniformly  enlarged  from  its  be- 
ginning to  its  termination,  or  the  dilatation 
may  be  irregular.  Most  usu- 
ally the  enlargement  is  at  its 
terminus.  In  several  instan- 
ces, these  enlargements  have 
been  so  considerable  as  to  ap- 
pear like  aneurismal  tumors. 
Matthew  Baillie  cites  an  in- 
stance in  which  the  duct  was 
nearly  as  large  as  the  sub- 
clavian vein,  and  Cruikshauk 
asserts  that  he  had  seen  it 
"  as  large  as  the  carotid  ar- 
tery of  an  adult,  or  the  barrel 
of  an  ordinary  writing-pen." 
In  most  of  the  reported  cases, 
the  dilatation  was  associated 
with  some  morbid  condition 
of  the  coats  of  the  vessel, 
but  in  other  instances  it  was 
a  congenital  malformation. 
The  cases  of  Cruikshauk 
(Fig.  4674)  and  Amussat(Fig, 
m^oicthe  4681),  are  illustrations  of  this  Fig.   4676 

Thoracic  Duct   claSS.  :„'"s'"""f,  ""' 

byThickening         In    Cruikshank'S  Case,    the       by0Tu,i'ou> 

rfthe Vai'vet"  Inan  w:is  forty  years  of  age.      Orowtiu. 
No     obstruction     or     other 
cause  to  which  the  dilatation  could  be  ascribed  was  dis- 
covered. 
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Fig.   4675.— Oc- 


coagulable   lymph,   and    a    blood  colored  scrum."     The 

thoracic  duct  was  much  altered  ;   its  coats  wire  thickened 

and  opaque,  and  its  lumen  was  obliterated  (Fig.  in;?/. 

Opposite  the  curvature  of  the  aorta, 

the   duct  was  lost   in   a  large   tumor, 

/..  which  differed  only  in  bulk  from 

the  abdominal  tumor.     The  rceepla- 

Culum  is  seen  at  /;  the  thoracic  din  t 

at    A";  the  duct   emerging  from  the 

tumor  at  M,  and  the  aorta  ai  A. 

In  another  case  the  thoracic  duel 
was  completely  obliterated  at  /.  i  Fig. 
4678).  The  communication  between 
the  receptaculum  chyli  and  the  sub- 
clavian vein  was  restored  by  the  an- 
astomosing duct  jfV,  which  connected 
with  the  duet  proper  at  0.  This 
case,  like  the  preceding,  illustrates 
the  effort  of  nature  to  prolong  life  by 
the  formation  of  the  anastomosing 
branch. 

The  duct  has  been  found  diseased 
in  a  variety  of  affections.  In  a  pa- 
tient dying  of  phthisis  il  was  found 
transformed  into  a  fibrous  cord  ;  in 
another  dying  of  chronic  nephritis, 
it  was  tilled  with  pus,  with  marked 
inflammation  of  its  coats  :  in  a  fatal 
case  of  croup,  complicated  with  pleu- 
ro-pneumonia and  gastritis,  the  walls 

of  the  dud  were  thickened,  friable, 
and  the  lining  membrane  was  in- 
flamed ;  and  in  several  cases  of  pel- 
vic abscess  the- duct   ha--  been   found 

diseased,  and  i pe  or  less  filled  with 

pus.    These  pathological  condition* 
somewhat    analogous   in    character.     „  , 
have  been  found  in  association  with 
tuberculous  degeneration  of  the  lungs  and   mesenteric 
glands,  with  gangrene  of  the  lungs  and  abdominal  vis- 
cera, with  suppuration  of  the  cervical  glands,  with  ab- 
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under  the  microscope  minute  fat-globules.  During  the 
third  tapping  the  patient  expired.  The  right  pleural 
cavity  contained  7,000  c.c.  of  a  milky,  whitish-yellow 
fluid.  The  thoracic  duct,  front  its  mouth  to  the  point  of 
emergence  from  behind  the  right  subclavian  vein,  was 
filled  with  coagulated  blood.     The  lower  portion  could 

not  be  dissected  out. 

Lower  ruptured  the  thoracic  duct  of  a  dog  by  intro- 
ducing his  finger  between  the  ribs.  The  animal  died 
after  languishing  a  few  days,  and  two  pounds  of  chylous 
fluid  were  found  in  the  right  pleural  cavity.  .Monro  in- 
flicted a  wound  in  the  receptaculum  chyli  of  a  pig,  which 
recovered.  The  effusion  of  lymph  was  prevented  by  a 
coagulum. 

Rupture  of  the  Thoracic  Duct,  Receptaculum 
Chyli,  and  Lacteals.  — Clinical  and  experimental  ob- 
servations have  shown  that  rupture  has  occurred  most 
often  in  the  receptaculum,  and  least  often  in  the  duct. 
Post-mortem  examinations  of  cases  in  which  the  commu- 
nication between  the  venous  and  lymphatic  systems  was 
either  partially  obstructed  or  wholly  obliterated,  are  not 
very  numerous.  The  grouping  of  such  observations  is 
peculiarly  instructive.  There  is  no  instance  of  the  pre- 
servation of  the  life  of  the  animal  beyond  a  Hunted  num- 
ber of  days,  after  the  communication  of  the  chyle-convey- 
ing vessels  with  the  venous  system  lias  been  completely 
and  permanently  obliterated.  The  free  and  unobstructed 
conveyance  of  the  chyle  into  the  blood  is  essential  to  the 
proper  nutrition  of  the  body,  and  to  the  preservation  of 
life.  Death  is  the  result  of  inanition.  This  is  conclu- 
sively shown  by  gradual  wasting  and  progressive  debility, 
which  so  markedly  characterize  such  cases.  Acute  im- 
poverishment of  the  blood  is  the  inevitable  result. 

Effusion  of  Chyle  into  the  Cavities  :  Ciiyi.o- 
THORAX. — There  have  been  reported  ten  cases,  including 
the  doubtful  cases  of  wounds  of  the  thoracic  duct,  of  le- 
sions produced  by  either  disease  or  accident,  either  in  the 
duct  or  in  some  of  the  larger  lymph-vessels  in  the  tho- 
rax. In  live  of  the  cases  the  chyle  escaped  from  the 
duct.  In  one  the  aperture  was  discovered  only  after 
death  ;  in  the  others  the  injury  resulted  from  external 
violence. 

In  a  number  of  the  cases  of  chylous  ascites,  a  chylous 
fluid  was  also  found  in  one  or  both  of  the  pleural  cavities. 
In  some  of  these  cases,  in  consequence  of  obstruction  to  the 
escape  of  the  chyle  into  the  subclavian  vein,  rupture  of 
some  small  branch  of  the  thoracic  duct  may  have  oc- 
curred, but  it  is  generally  believed  that  portions  of  the 
fluid  effused  into  the  peritoneal  cavity  traversed  the 
lymph-vessels  of  the  diaphragm.  The  diagnosis  of  cases 
of  effusion  of  a  chylous  fluid  in  the  pleural  cavities  can- 
not lie  made  except  by  withdrawing  a  portion  of  the 
fluid,  In  Quincke's  case  of  injury  by  crushing  of  the 
chest-wall,  the  diagnosis  was  not  made  until  after  the 
evacuation  of  the  cavity.  All  the  cases  belong  to  a  class 
of  casualties  which  do  not  admit  of  generalization,  and 
are  only  instructive  in  suggesting  the  occurrence  of  an 
improbable  contingency,  which  may  happen  under  cir- 
cumstances very  various  and  unforeseen.  The  promi- 
nent symptom  in  such  cases  is  dyspnoea,  produced  by 
the  accumulation  of  a  fluid  in  one  or  both  cavities.  The 
nature  of  the  fluid  can  only  be  determined  by  its  appear 
ance  and  examination.  In  a  single  instance,  a  chylous 
fluid  was  emitted  drop  by  drop  from  a  puncture  through 
the  chest-wall. 

Effusion  of  Chyle  into  the  Peritoneal  Cavity  : 
Chylous  Ascites. — There  have  been  reported  37  cases 
of  chylous  ascites  (27  in  collection  by  Busey,  and  10  ad- 
ditional cases  in  collection  by  Murphy).  A  number  were 
not  originally  reported  as  cases  of  chylous  ascites,  but 
have  been  classified  as  such  by  collators,  who  have  care- 
fully examined  the  clinical  reports. 

The  causes  are  various,  but  may  be  referred  to  con- 
ditions or  some  accidental  circumstance  which  produced 
rupture  of  the  thoracic  duct,  receptaculum  chyli.  or  lac- 
teal vessels.  In  a  single  instance  it  was  due  to  the  punc- 
ture of  the  filaria  sanguinis  hominis.  and  in  another  to 
"  congenital  occlusion  of  the  thoracic  duet,  formal  ion  of 
a  compound  cystic  tumor  by  distention  of  the  lacteals 


at  the   root  of  the   mesentery,   rupture  of   one  of  the 
cysts  during  birth,  persistence  of  this  solutii  i 
tinuity,  and  increasing  effusion  of  chj  li 
intestines."     In  most   of   the   cases  the   ,  in 
through  the  ruptured  wall  of  the  receptaculum,  or 

ie    lacteal    Vessels.      In  several    instances    ihe  walls 

of  the  receptaculum   were  found   diseased,  o&sifiei 
otherwise  changed.     In  two  instances,  which  reco 
the  effusion  was  manifestly  the  result  of  accidental  rup- 
ture oi  3ome chyle  convej  ing  vessel.     In  much  tin 
number  of  cases  the  effusion  was  due  to  over-repletion 
distention,  and  consequent  rupture ol  some  chyle  convey- 
ing vessel,  caused  bj   obstruction  to  the  current  of  the 
chyle.     Such  obstruction  may  result   from  compression 
by  thoracic  or  abdominal   tumors,  enlarged  mesenteric 
glands,  peritoneal  adhesions,  inflammatory  thickening  of 
the  folds  of  the  mesentery,  obstructed  pulmonary  circu- 
lation,  interrupted  cardiac  circulation,  stenosis  of   the 
thoracic  duel  at  or  near  its   junction  with  the  hit  sub- 
clavian  vein,  obstructed  subclavian  vein    impenetrable 
and  degenerated  mesenteric  glands,  and  dilatation  of  the 

right  side  of  the  heart,  with  Btenosis  of  both  am 
ventricular  orifices.  There  are  a  number  of  cases  in 
which  dilatation  and  rupture  of  lymph-channels  occurred 
in  consequence  of  impediment  to  the  lymph  stream,  but 
the  cases  of  Yirchow,  Friedberg,  and  Cholmely  are  per- 
haps the  only  instances  of  lymph  varices  caused  by  con- 
genital heart  anomaly. 

The  milky  fluid  found   effused  into  the  serous  cavities 

must  be  classed,  according  to  its  pathological  aspects, 

as  either  a  chyle-like  or  a  fatty  fluid.      Incases  of  chylous 

ascites  the  effused  fluid  is  chyle,  but  in  other  cases  of  a 
milk-like  fluid  found  in  the  pleural  or  peritoneal  cavity 
the  fatty  fluid  is  the  product  of  the  coexisting  degenera- 
tive processes  taking  place,  such  as  cancer  or  tuberculosis. 
As  the  effusion  of  chyle  into  either  the  pleural  or  peri- 
toneal cavity  can  occur  only  by  transudation  or  through 
solution  of  continuity  of  some  chyle-conveying  vessel, 
its  escape  externally,  or  presence  in  either  cavity,  must 
be  held  as  the  essential  element  of  differential  diagnosis. 
When  the  emitted  thud  results  from  transudation  the 
quantity  is  small,  and  is  usually  rapidly  absorbed  by  the 
peritoneum.  When  poured  out  through  an  aperture  in 
the  walls  of  a  vessel  the  opposite  condition  exists.  If  no 
fluid  escapes  externally,  then  only  the  symptoms  indicat- 
ing the  collection  of  fluid  m  the  cavity  will  be  exhibited 
the  character  of  which  can  be  ascertained  only  by  evac- 
uation and  examination.  The  accumulation  of  fluid  can 
be  recognized,  and  it  can  be  determined  whether  it  is  free 
in  the  peritoneal  cavity  or  in  a  cyst.  Acute  ananiia, 
with  sudden  and  great  prostration,  loss  of  appetite,  and 
rapid  diminution  of  the  quantity  of  urine,  associated  with 
a  rapid  accumulation  of  fluid  in  the  peritonea]  cavity. 

might  Suggest  the  presence  of  chyle.      Dr.  .Murphy  si_\  s, 

in  uncomplicated  cases  due  to  rupture  from  violence  the 
symptoms  are  well  marked.  "The  patient,  iisiialh 
after  exertion,  is   suddenly   seized   with   sharp,    localized 

pain,  followed  by  rapid  swelling  of  the  abdomen,  sup- 
pression of  urine,  nausea,  and  vomiting,  which  in  -one- 
cases  is  milky  and  accompanied  by  milky  diarrhoea." 
In  most  cases  the  loss  of  ch\  le  by  effusion  and  conse- 
quent accumulation  is  gradual,  and  the  symptoms  are 
more  or  less  obscured  bj  the  causative  condition.  Grad- 
ual accumulation  of  fluid,  w  ith  great  prostration,  marked 
and  continuous  emaciation,  coincident  with  conditions 
which  would  suggest  compression  of  the  thoracic  duct 
or  interruption  of  the  current  of  <h\  le.  would  BUgge8l  the 
nature  of  the  fluid  ;  but  one  could  not  safely  a— en  the 

fact  previous   to   the    withdrawal   and   examination 

portion.  Cystic  tumors  may  usually  be  readily  distin- 
guished. 

The  prognosis  is  unfavorable.  If  the  condition  be  due 
to  the  pressure  of  a  removable  tumor,  r<  covery  is  possible 
h\  an  operation,  but  in  such  cases  the  nature  of  the  tumor 
usually  precludes  any  hope.  The  cases  of  Nickerson 
and  Murphy  recovered,  in  both  instances  the  effusion 
was  the  result  of  rupture  of  Bome  cbj  le  i  onveying  vessel 
caused  by  a  trivial  violence.  Resl  in  bed,  evacuation  of 
the  fluid,  and  a  i  diet  resulted  in  recover} 
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The  Relation  ok  Obstructed  Cardiac  Circi  i  \ 

tion  to  Lymph  Stasis. — Morton  performed  a  Dumber 
of  experiments  upon  dogs  by  ligating  the  thoracic  due)  ; 
in  some  the  "  receptaculum,  and  in  others  the  lacteals, 
burst."  In  every  case  there  was  extravasation  of  chyle. 
In  Sir  Astley  Cooper's  experiments,  when  rupture  Oc- 
curred it  took  place  at  the  receptaculum  ;  and  Dupiiy- 
tren's  experiments  upon  horses  were  followed  by  nearly 
similar  results.  Cooper  says  it  is  not  necessary  to  tie 
the  duct.  If  the  animal  is  fed  with  milk,  and' the-  ex- 
tremity of  the  duct  is  compressed  one-half  hour  after- 
ward, the  receptaculum  will  rupture.  Those  and  sim- 
ilar experiments  prove  that,  under  certain  conditions  in 
volving  an  interruption  or  complete  arrest  of  the  current 
of  the  fluid  through  the  thoracic  duct,  the  resultant  dis- 
tention and  dilatation  may  prove  sufficient  to  produce 
rupture,  which  may  take  place  either  in  the  receptacu- 
lum or  in  the  lacteals.  In  those  cases  in  which  rupture 
did  not  take  place,  the  current  of  the  fluid  was  re-estab- 
lished through  anastomosing  branches. 

The  clinical  and  post-mortem  observations  connect  di- 
rectly the  process  of  gradual  occlusion  of  the  duct  by 
disease  with  the  concurrent  development  of  a  diffuse 
area  of  lymphangiectasis,  which  iu  some  cases  terminated 
in  rupture  and  extravasation. 

Monro  cites  the  case  reported  by  Morton  of  "  hydrops 
ascites  lactea,"  in  which  the  rupture  of  the  lacteals  was 
occasioned  by  the  compression  of  the  thoracic  duct  near 
the  subclavian  vein  by  large  indurated  tumors. 

Morgagni  refers  to  the  cases  of  Valsalva  and  Santorino, 
in  both  of  which  there  was  considerable  dilatation  of  the 
lacteal  vessels  produced  by  the  pressure  of  an  ancurismal 
tumor  on  the  thoracic  duct.  In  Valsalva's  case,  the 
aorta,  from  the  heart  to  the  diaphragm,  was  dilated,  ami 
"  the  lacteal  vessels  presented  the  appearance  of  numer- 
ous white  spots  having  a  diversity  of  figure  and  mag- 
nitude." 

In  the  body  of  a  man  who  died  after  a  large  quantity 
of  chylous  liquor  had  been  let  out  of  his  thorax,  Bassius 
discovered  an  orifice,  at  or  about  the  third  dorsal  vertebra, 
from  which  the  chylous  material  flowed  as  from  a  foun- 
tain.    Below  this  orifice  the  thoracic  duct  was  pervious. 

Cayley  reports  a  case  of  obstructed  thoracic  duct  and 
rupture  of  the  receptaculum  chyli.  "On  post-mortem 
examination  some  yellow  fluid  was  found  in  the  periton- 
eal cavity,  and  the  peritoneum  in  front  of  the  spine  was 
bulged  forward  by  the  effusion  behind  itof  a  large  quan- 
tity of  milk-looking  fluid.  The  receptaculum  was  much 
dilated,  and  on  its  anterior  surface  was  a  perforation  two 
inches  in  length.  The  thoracic  duct  was  immensely  di- 
lated throughout  its  course  to  its  junction  with  the  sub- 
clavian vein,  where  it  suddenly  became  narrowed,  and 
just  at  its  mouth  a  fibrous  vegetation  was  attached  to  the 
lining  membrane  of  the  vein  which  completely  occluded 
the  opening  of  the  duct.  The  narrowed  part  of  the  duct 
was  blocked  by  a  Arm,  yellow,  cylindrical  coagulum." 

Virchow  refers  to  the  case  he  observed  in  a  new-born 
calf,  in  which,  in  consequence  of  thrombosis  of  the  ex- 
ternal jugular  vein,  the  mouth  of  the  thoracic  duet  was 
occluded,  and  nearly  all  the  internal  organs  were  dilated 
to  the  utmost  with  ectatie  lymph- vessels  filled  with  a 
slightly  sanguinolent  fluid.  *  The  intestines  especially 
were  covered  with  broad  bead-like  canals,  arranged  80 
closely  together  that  the  intervening  tissue  could  scarcely 
be  recognized. 

Ormerod  reports  a  case  of  chylous  ascites  in  which, 
on  several  different  occasions,  large  quantities  of  a  milky 
fluid  were  removed.  This  fluid,  Drs.  Wilks  and  Manet 
proved  to  be  chyle  mixed,  more  or  less,  with  common 
serous  peritoneal  effusion.  On  post-mortem  examination 
'•  the  left  subclavian  vein  and  its  afferent  vessels  were 
found  plugged  witli  a  light-colored,  ragged  clot,  evi- 
dently of  long  standing.  It  was  soft  in  the  centre,  and 
at  one  point  was  firmly  adherent  to  the  walls  of  the  sub- 
clavian vein.  In  the  abdomen  and  chest  were  also  found 
numerous  nodular  masses,  consisting  of  an  imperfectly 
fibrous  structure." 

The  preceding  citations  establish  the  proposition  that 
retardation  or  arrest  of  the  current  of  the   fluid   in  the 


thoracic  duct,  at  or  mar  its  i ,ui l.t  Into  tie-  subclavian 
\ein,  may  produce  dilatation,  distention,  and  rupture  "f 
the  lymphatic  vessels,  and  consequent  effusion  of  chyle 
and  lymph  into  the  senilis  cavities.  When  the  impedi 
menl  to  the  flow  of  chyle  and  lymph  occurs  at  or  near 
its. .inlet,  the  area  1. 1  stasis  and  ectasia  would  Decessarih 

depend  upon  the  duration  and  extent  of  such  obstacle", 
anil   hence,   when    the   area  of    cctasis   is   extensive,    Hie 

manifest  inference  is  thai  the  cause  has  been  one  of  grad- 
ual development  and  protracted  duration,     in  thi 

of  lias-ins,  dilatation  and  rupture  were  caused  by  imp*  c 
meability  of  the  distal  extremity  of  the  duet  ."in  Mor 

ton's  Case,  the  rupture  of  the  lacteals  was  occasioned  by 
the  pressure  of  a  tumor  upon  the  duct  near  the  subclav- 
ian vein,  [n  Ormerod's  case  of  chylous  ascites,  the  in- 
terruption to  the  flow  of  chyle  was  caused  b\  the  "  plug, 
ging  of  the  left  subclavian  vein  and  it-  affluent  branches 

with  a  light-colored,  ragged  dot.  evidently  of  long 
standing."  The  resistance  to  the  flow  of  the  contents  of 
the  thoracic  duct  must  have  been  derived  exclusively 
from  the  interrupted  venous  blood-current.  The  heart 
was  normal,  and  the  duet  Was  unobstructed.  In  Cay- 
ley's  case  of  obstructed  thoracic  duct  and  rupture  of  the 
receptaculum,  two  factors  were  in  operation,  \i/..  the 
interrupted  blood-current,  occasioned  by  the  fibrinous 
vegetations  attached  to  the  intimaof  the  subclavian  vein, 
and  the  partial  obliteration  of  the  lumen  of  the  duel  near 
its  terminus.  In  Virchow's  case  of  the  new  born  calf, 
the  condition  existing  partially  exemplifies  the  obstruct- 
ing forces  operating  in  the  cases  of  Ormerod  and  Cayley. 
The  mouth  of  the  duct  was  occluded  by  thrombosis  of 
the  external  jugular  vein.  In  addition  to  Hie  slow  ing  of 
the  blood-current  in  the  jugular  and  in  the  subclavian, 
produced  by  the  projecting  part  of  the  thrombus,  the 
exit  of  the  fluid  from  the  duct  was  also  impeded. 

The  influence  of  partial  obliteration  or  stenosis  of  the 
thoracic  duct,  at  or  near  its  termination,  in  the  causation 
of  dilatation  or  rupture  of  some  part  of  the  lymph  vas- 
cular system,  cannot  be  doubted.  The  effects  of  stenosis 
produced  by  the  gradual  encroachment  from  disease  of 
the  duct,  or  of  surrounding  and  contiguous  tissues  and 

structures,  have  been  shown  both  clinically  and  post  r 

tern.  In  this  latter  class  of  cases,  the  cctasis  is  gradual 
in  its  development,  and  more  extensive.  In  those  cases 
in  which  the  lymphangiectasis  was  consequent  upon  the 
slowing  or  interruption  of  the  venous  Mood  current  in 
the  left  subclavian  vein,  the  relation  of  cause  and  effect 
srems  equally  well  established.  It  remains  now  to  show 
that  such  diseases  of  the  heart  as  slow,  impede,  or  staL,r 
nate  the  venous  blood  current  in  the  left  subclavian  or 
innominate  vein,  may  also  produce  h  mph-stasis.  Petters 
reports  a  case  of  lymphangiectasis  in  which  were  found, 
upon  the  visceral  peritoneum.  "  numerous  cj  BtS  from  the 
size  Of  peas  tO  that  of  filberts,  some  colored  bright,  and 
containing  . serum.  Upon  the  small  intestines  numerous 
lenticular  protuberances,  transparent,  and  tilled  with 
wine-yellow  fluid.  .  .  .  The  glands  of  the  right  in- 
guinal region  were  transformed  into  Cysts  of  small  wal- 
nut size,  tilled  with  wine-yellow  fluid,  From  the  inner 
wall  of  these  cysts  extended  dilated  lymph-vessels  of 
crow-quill  size,  which  connected  the  CVStS  will 
other,  so  that  a  dilated  vas  cllerens  and  aflerens  could  be 
seen  in  each  cyst.  I'pon  puncture,  a  yellowish  Ibiid 
spouted  from  these  cysts  in  a  jet  of  several  inches.  I  bi 
lymph-vessels  and  cysts  formed  a  mass  which  it  was  dif- 
ficult to  unravel.  The  1\  mph-vessels  in  the  vicimi 
the  thoracic  duct  were  greatly  dilated. 

"The  heart  occupied  the  entire  anterior  thoracic  cav- 
ity.    The  enormous  enlargement  of  'he  bean  in. 
tlie  entire  right  side  of  the  organ,  so  that  the  left 
cle  with  the  auricle  •formed  onlj   an  appendix.      Tin 
muscular  lissue  of  the  left   ventricle,  which  would  not 

contain  a  hen's  egg,  was  ttiiti  and   flaccid       The  l(  ft   V<  n- 

ous  orifice,  by  the  growing  together  of  the  apices  of  the 
bicuspid  valves,    was  changed  into  a   small  crescentic 
'opening,  barely  admitting  the  point  of  the  little  I 
The  latter  was  callous  and  enclosing  bere  and  there  a 
bony  plate.     Right  ventricle  largelj  dilated,  with  thinned 

walls.      ( 'oliinm.e  earne.e  ol    both    ventricles  ver\   Blender 
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A  locirlx  nt  s>  item. 
Abaorltciit  s>  •.inn. 


The  following  ease,  reported  by  Drinkard,  i-  somewhat 
analogous.  The  hernial  tumor  was  discovered  in  the 
cadaver  of  a  negro,  on  the  dissecting-table.     The  tumor 

occupied  nearly  all  the  superior  part  of  the  groin,  being 
situated  rather  more  to  its  outer  than  its  inner  border. 
On  dissection  a  thickened  superficial  mass  was  ex- 
posed. From  the  meshes  of  both  of  its  layers  protruded 
the  cellulo-adipose  tissue  of  the  region.  The  tumor  was 
not  connected  witli  either  the  crural  or  the  inguinal  ring, 
and  appeared  like  a  mass  of  cellulo-adipose  tissue,  inter- 
spersed with  lymphatic  glands  undergoing  fatty  degen- 
eration, and  presenting  here  and  there,  through  its  sub- 
stance, patches  of  a  pale  rose  color,  resembling  cellular 
tissue,  infiltrated  with  blood  ser.uin. 

Nelaton  operated  upon  a  case,  in  which  the  diagnosis 
was  uncertain,  by  making  an  incision  over  the  iu;i"  in 
the  groin,  when  a  quantity  of  milk-like  fluid  escaped. 
The  patient  was  seized  with  rigors  and  symptoms  of 
purulent  absorption,  and  died.  A  similar  tumor  on  the 
opposite  side,  which  had  not  been  operated  upon,  was 
injected,  and  found  to  consist  of  a  network  of  varicose 
lymphatic  vessels. 

In  the  following  case,  reported  by  M.  Trelat,  the  tumors 
were  mistaken  by  Trelat,  Nelaton,  and  the  physicians  of 
l'He  Maurice  for  hernial  tumors.  Their  true  nature  was 
only  discovered  at  the  autopsy.  The  right  tumor  was 
situated,  in  greater  part,  under  the  cribriform  fascia,  in 
front  of  the  aponeurosis  of  the  psoas  and  abductor  mus- 
cles, and  consisted  of  lobes  approximating  each  other  ; 
it  was  definitely  bounded  above,  below,  and  at  the  sides, 
but  behind  it  communicated  with  the  deep  lymphatic 
vessels.  From  it  was  discharged,  in  great  abundance,  a 
rose-colored  fluid.  No  henna  could  be  discovered,  but 
varicose  lymphatic  vessels  occupied  the  inguinal  canal 
and  the  superior  portion  of  the  cord.  Upon  removal  of 
the  peritoneum  from  the  posterior  abdominal  wall,  there 
was  observed  along  the  iliac  vessels  a  mass  of  wrapped 
conduits  rolled  together,  directed  generally  from  below 
upward.  This  condition  existed  on  both  sides.  Toward 
the  columns  of  the  diaphragm  these  two  masses  ap- 
proached, and  were  probably  blended  together  under 
the  diaphragm.  The  masses  were  formed  by  dilated 
lymphatic  vessels,  and  resembled  exactly  the  illustration 
given  by  Breschet  of  the  condition  found  in  the  case  of 
Amussat. 

In  this  connection  I  reproduce  the  cases  of  Petit  and 
Aime-David,  in  neither  of  which  was  the  diagnosis  of 
lymph  varices  verified.  A  student  had  noticed  for  a 
year,  more  particularly  after  fatigue,  a  swelling  in  each 
groin,  which  was  accompanied  with  some  pain  extend- 
ing down  the  thighs.  Examination  showed  tumors  in 
both  groins,  the  integument  covering  which  was  un- 
changed in  color.  The  tumors  extended  into  the  in- 
guinal canals,  and  were  painful  to  the  touch  ;  the  pain 
extended  along  the  saphena,  which  region  presented  the 
characters  of  angioleucitis.  The  boy  left  the  Lyceum 
and  returned  in  eight  days,  wearing  a  double  truss. 
The  former  condition  returned,  however;  the  tumors 
doubled  in  size,  and  the  limbs  became  (edematous  and 
benumbed. 

The  next  case  was  that  of  a  mulatto,  about  thirty  years 
of  age.  In  consequence  of  angioleucitis,  a  very  extensive 
enlargement  of  the  legs  developed.  At  the  internal 
region  of  the  thighs  there  were  present  prominent  t  umors 
consisting  of  dilated  lymph-vessels.  The  tumors  were 
uneven,  elastic,  transparent,  and  under  pressure  receded 
into  the  abdomen. 

Aime-David  refers  to  another  case  observed  by  M. 
Denis,  in  which  the  tumors  present  were  analogous  ti> 
those  found  in  the  patient  of  Petit.  The  patient  also  had 
a  double  hydrocele. 

The  tumor  observed  by  Fetters  in  the  right  inguinal 
region  of  his  patient,  equalled  in  size  a  small  apple,  and 
resembled  a  hernia.  It  "felt  like  a  conglomeration  of 
ascarides — like  rebounding  cords,  which,  upon  pressure 
with  the  finger,  became  softer  and  more  flaccid."  Pet- 
ters  regarded  this  anomaly  as  a  "  venous  plexus."  but  it 
consisted  of  the  "glands  of  the  right  inguinal  region 
transformed  into  cysts  of  small  walnut  size,  tilled  with 


wine-yellow  fluid.     From  the  inner  wall  of  thi 
trabecular  projections  extended  into  the  cavity,  I 

was  possible  |o  enter  two  dilated  1\  mph  resselg,  ol 

quill  si/e,  which  connected  the  cysts  with  one  another,  bo 
that  a  dilated  vas  efferens  and  afferens  could  be  seen  in 
each  cV8t.  I  poll  puncture,  a  yellowish  fluid  -pouted 
from  these  cysts  in  a  jet  of  several  Inches.  Lymph-vet 
sels  and  cysts  together  formed  a  conglomeration  which 
ii  was  difficult  to  unravel.  The  lymph-vessels  in  the  vi- 
cinity and  the  thoracic  duct  showed  considerable  dilata 
lion."  This  case  was  complicated  with  Btenosisof  both 
auriculo-ventricular  orifices,  enlargement  of  the  heart, 
oedema,  ascites,  and  cirrhosis,  and  ii  does  not  s, .  m  poa 
sible  to  have  correctly  diagnosed  the  true  nature  oi  the 
inguinal  tumor,  which  was  only  recognized  after  para- 
centesis. 

In  view  <>f  the  history  of  the  foregoing  cases,  it  be, 
important  to  differentiate  intra  abdominal  varices  from 
hernial  tumors.  Lymphangiectatic  tumors  may  be  con 
founded  with  reducible  and  irreducible  tumors.  Among 
the  latter  may  be  classed  cold  abscesses,  Cy8tS  and  lipo- 
niata,  which   develop  slowly,  but    may   be  distinguished 

from  lymphangiectatic  tumors  by  their  reducibleness, 

transparency,  and  indistinct  feeling  of   fluctuation,  quite 

different   from  that  of  tumors  containing  fluid.     Lipo- 

mata  are  fixed  ;  they  may  be  completed,  but  cannot  be 
reduced.  They  rarely  develop  symmetrically,  while  the 
inguinal  glands  on  both  sides  may  be  affected.  Of  re 
ducible  tumors,  lymph  varices  are  most  frequently  mis 
taken,  for  hernias.  Both  develop  slowly  ;  neither  changes 
the  appearance  or  character  of  the  covering  integument  ; 
both  increase  in  size  during  exercise  and  continued 
maintenance  of  the  erect  posture,  and  both  usuall]   re 

cede  in  the  horizontal  posture.     Hernial  tumors  d t, 

however,  usually  recede  unaided,  but  glandular  tumors 
do.  The  existence  of  dilated  lymph  -vessels  in  close 
proximity,  the  absence  of  any  impulse  on  straining  or 
coughing,  the  invariable  size  of  the  tumor,  and  the  his 
tory  of  the  case,  are  important  data  in  determining  its 
lymphatic  nature.  The  cases  of  Trelat  and  Amu-sat 
presented  the  history  and  symptoms  indicating  hernia. 
In  both  cases  the  tumors  were  reducible  and  developed 
slowly.  Aspiration  and  percussion  offer  the  most  cet 
tain  means  of  differential  diagnosis.  The  presence  of  a 
fluid  presenting  the  chemical  and  microscopical  charac 
ters  of  lymph  would  settle  the  diagnosis.  A  lobulated 
feel,  or  a  sensation  as  of  a  congeries  of  twisted  cords  un- 
attached and  movable,  which  enlarge  when  the  person  is 
in  the  erect  posture,  should  excite  doubt  as  to  the  hernial 

nature  of  the  tumor.    The  following  case,  observed  by 

Fetzer,  presented  phenomena  which  should  remove  ail 
doubt  as  to  the  character  oi  the  tumor. 

"  A  girl,   sixteen  years  of  age,  hail— besides  a   double 
femoral  hernia  which  had  existed  since  her  eighth  3 
upon  her  abdomen  a  ribbon-like  stripe,  commencing  one 
inch  below  the  navel,  to  the  left  of  the  tinea  alba,  continu- 
ing to  the  left  and  upward,  and  passing  between  the  false 

ribs  and  the  ileum,  proceeding  thence,  becoming  lighter 

in  color  and  narrower,  as  far  as  the  vertebral  column. 
Upon  this  band,  anteriorly  upon  the  abdominal  walls, 
one  inch  below-   the  navel   and    two    lines   from   the   linea 

alba,  was  a  conglomeration  of  several,  perhaps  eighteen, 

wart-like  tumors,  from  the  si/e  of  a  male  to  that  of  a  fe- 
male nipple,  and  of  the  same  color  as  the  BUITOUnding 
skin.  They  were  painless,  tlaeeid,  could  be  pressed  into 
the  abdominal  walls,  but  rose  upon  the  removal  of  the 
pressure.  From  two  of  the  protuberances  a  milk-like 
fluid  exuded  continually,  drop  by  drop.  The  Row  issued 
from  a  small  red  spot  in'  the  centre  of  the  tumors,  and  was 
increased  by  pressure  upon  any  of  the  unruptun  d  b 
After  standing  a  short  time, 'the  fluid  separated  Into  a 

milky,    turbid   serum,    rendered    clear    by   ether,    and    a 

brighter,  milky,  large  coagulum,  which  reddened  upon 

exposure  to  the  air."  Fet/er  removed  with  the  BCiSBOrS 
one  of  the  protuberances,  which  was  formed  by  a  thin 
cutis,    and    immediately    from    the   Opening    issued    In   B 

stream  a  considerable  quantity  oi  the  milky  fluid,  and 
this  was  followed  by  great  debility,  languor,  andafeeble 
pulse.    The  entire  band  was  studded  with  minute  raised 
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"  A  child,  two  years  of  age,  had,  from  birth,  a  thick 
tongue,  which  had  greatly  increased  during  the  pi 
ing  two  weeks.    The  tongue  protruded  from  the  mouth 

in  a  broad,  thick,  hard    mass,  and   was  closely  encircled 
by  the  stretched  lips, 

""  Upon  the  posterior  under-surface  lay,  in  partly  bead- 
like rows,  bluish  transparent  vesicles,  varying  from  very 
fine,  just  visible  bodies,  to  the  size  of  large  flaxseeds. 

"  Upon  longitudinal  section  through  one  lateral  half 
of  the  ablated  portion,  the  cavernous  tissue  was  found 
principally  in  the  middle  part  corresponding  to  the  re- 
gion of  the  transverse  muscle,  as  shown  iu  Fig.  4683. 


Fig.  46S.3. — Lymphangioma  of  the  Tongue  (Microglossia). 

"  Upon  the  top  could  be  distinguished  the  whitish, 

tough  layer  of  the  mucous  membrane  and  the  papillae  ; 
below  it  a  longitudinally  striated,  very  tough,  and  whit- 
ish layer;  next,  the  cavernous  mass,  and  below,  again, 
a  mow  longitudinally  striated  layer,  which  continued 
beyond  the  apex.  The  same  result  was  found  upon 
transverse  section,  and  the  cavernous  structure  appeared 
in  the  centre  in  very  coarse  meshes,  while  toward  the  lat- 
eral portions  it  became  fine,  and  toward  the  periphery  the 
mesh  cavities  became  smaller  and  smaller,  in  such  a  man- 
ner that  bead-like  vesicles  could  be  traced  up  to  the  pa- 
pilla'. The  cavities  were  elongated  perpendicularly,  and 
varied  in  size  from  the  smallest,  barely  visible  points,  to 
over  a  line  in  their  greatest  diameter.  The  width  of  the 
trabecular  varied.  Many  of  the  cavities  communicated 
by  narrow  openings  ;  many,  however,  appeared  (dosed, 
aud  the  adjacent  vesicles  could  be  seen  shining  through 
at  the  bottom  ;  the  trabecular  and  partition  walls  which 
bounded  them  were  sharply  defined,  more  or  less  smooth, 
and  pale." 

"  C.  R. ,  fifteen  years  of  age,  was  born  with  a  thick 
upper  lip.  He  often  suffered  with  swelling  of  the  glands 
of  the  neck  during  childhood,  without  suppuration  ever 
taking  place,  and  several  times  the  upper  lip  had  been 
inflamed  and  much  swollen,  which  had  subsided,  leaving 
only  an  increased  enlargement  of  the  lip. 

"  The  excised  portion  collapsed  very  much,  and  showed 
to  the  naked  eye  a  distinct  cavernous  trabecular  tissue, 
and  a  lymphoid  serous  fluid  could  be  pressed  from  the 
deeper  caverns,  while  coagula  were  formed  in  the  smaller 
caverns.  The  trabecule  were  formed  in  part  of  connec- 
tive tissue  only,  in  part  also  by  fibres  of  the  orbicularis 
oris  ;  the  largest  cavities  were  of  the  size  of  small  peas, 
the  smallest  microscopic." 

"  E.  S.,  aged  seven  months,  suffered  from  congenital 
macroglossia,  which,  about  every  four  weeks,  was  at- 
tacked with  some  inflammation  attended  with  difficult 
deglutition,  dyspnoea,  and  considerable  enlargement  of 
the  neighboring  lymphatic  glands.  The  volume  <>f  the 
tongue  was  increased  after  each  attack,  finally  attaining 
the  size  of  an  ordinary  apple,  felt  very  tense  to  the  touch, 
was  dark  red  ;  its  surface  was  covered  with  a  thick,  white 
coating.  The  strongly  developed  papillae  gave  to  the  sur- 
face a  thickly  villous,  furry  appearance. 

"  The  protruding  portion  was  amputated,  and  on  ex- 
amination its  parenchyma  was  found  to  have  degenerated 


into  a  cavernous  meshwork,  w  bose  trabecular  were  partly 
formed  of  white,  firm,  connective  tissue  cords,  parti}  by 

bundles.     The   fluid   within   the  meshes  oi 
cavernous  tissue  coagulated   into  very  white  coagula, 
which  looked  like  fibrin  coagula,  and  consisted  of  lymph- 
corpuscles." 

Yin-how  insists  that  the  "head-iike,  bluish,  trans- 
parent  vesicles,  which  varied  in  size  from  just  visible 
bodies  to  the  size  of  hempseed,"  found  on  the  under  sur- 
face of  the  ablated  portion  of  the  tongue,  were  dilated 
terminal  lymph-spaces,  and  communicated  by  verj 
apertures  with  deeper-seated  vessels,  or  with  the  cavities 
of  the  cavernous  tissue  of  the  parenchyma.  For.  al 
though  this  connection  could  not  be  demonstrated,  it 
could  be  shown  that  the  cystoid  space-,  probably  dilated 

lymph-canaliculi,  became  smaller  and  smaller  inward  the 
surface,  and,  finally,  bead-like  vesicles  could  be  traced 
up  to  the  papillae.     The  characteristics  of  the  cavities 

with  which  the  hypertrophied  portions  "f  the  tongue 
were  interspersed,  can  only  lie  explained  upon  the'  sup- 
position of  the  primary  cctases  of  lymph-channels  In 
Billroth's  case  of  macrochilia,  cavernous  trabecular  tis- 
sue, from  which  a  lymphoid  fluid  could  be  pressed,  was 
distinctly  visible  to  the  naked  eye  -.  and  in  the  other  case, 
lie  found  a  cavernous  transformation  of  the  pareneln  ma 
containing  a  lymphoid  fluid.  Neither  Billroth  norVir- 
chow  succeeded  in  establishing  a  direct  continuity  be- 
tween the  caverns  and  lymph-capillaries,  but  the  micro- 
scopic character  of  the  fluid  Was  Sufficient.  hi  "i;e  of 
Billroth's  cases  of  macrochilia,  it  was  not  possible  to  dis- 
tinguish the  fluid  from  lymph,  and  iu  the  other  it  con- 
sisted of  lymph-corpuscles  and  fibrin.  Yin-how  main- 
tains that  the  cystoid  formations  found  in  the  nodes  of 
congenital  hypertrophies,  are  formed  bj  tin*  dilatation 
of  the  lymph-spaces,  though  their  communication  with 
lymph-vessels  may  not  be  recognized.  Billroth,  though 
holding  that  congenital  microglossia  and  macrochilia 
may  be  either  solid  or  cystic,  concedes  that  the  CySlS  Owe 
their  origin  to  occlusion  and  dilatation  of  the  lymph 
channels;  and  0.  Weber  asserts  that  congenital  lymph- 
angiectases  of  the  tongue  and  lip  find  their  cause  in 
dilatation  of  the  terminations,  or,  more  correctly,  of  the 
calibre  of  the  lymph-vessels. 

Cnvi.ots  llvniioi  ki.k  ;  6ALACT0CELB  ;  Cim.oiiu  . 
LymphoCELE.  —  Cases  of  effusion  of  a  milky  fluid  into 
the  tunica  vaginalis  have  been  reported  by  Yidal  ole  (a 
sis).  Ruthman,  Ferguson,  and  others.  The  cases  of  ('. 
II.  Mastin,  and  \Y.  M.  Mastin  occurred  in  the  city  of 
Mobile. 

The  fluid  in  the  case  of  Yidal  was  C0mp08ed  of  water, 
a  substance  analogous  to  albumen,  and  fatty  mailer.  It 
was  alkaline  and  coagulated  spontaneously.  Under  the 
microscope  there  were  seen  a  multitude  of  small  glob- 
ules having  the  appearance  of  the  globules  of  butter.  In 
the  case  of  Ruthman  the  contents  were  the  color  of  milk 
with  a  greenish-yellow  tinge,  and  they  thickened  and  co- 
agulated spontaneously.  In  Ferguson's  case  the  fluid 
was  indistinguishable  from  milk,  and  emitted  a  peculiar 
odor. 

The  cases  of   Mastin  and   son.  of  Mobile.  Ala.,  have 
been  more  carefully   observed    and   studied,  and  seem   to 
have  determined  the  nature  and  cause  of  the  effusion,  a- 
well  as  a  proper  method  of  treatment.     The  first,  b)    < 
H.  Mastin,  occurred  in  a  man  twent}  two  years  of  age; 
five  feet  and  eleven  inch. -s  in  height  .  weight,  one  hun- 
dred and  fifty  seven  pounds  ;  of  rOOUSt  health,  and  bilious 
temperament;  brunette.     Eight  years  previously  bi 
noticed  an  enlargement  of  the  scrotum,  which  gradually 
increased  for  four  years,  w  hen  he  was  tapped,  and  a  (plan 
litv  of  "  white  fluid  "  was  drawn  off.     The  sami 
tion    was    repealed    three    lime-,  and    when    seen    by    the 

reporter,  the  sac  exhibited  everj  appearand  ol  i  hydro- 
cele. It  was  tapped  a  fourth  time,  and  eight 
a  thick,  milky  fluid  evacuated  Thesai  •  lense.flrm, 
and  elastic.  Testicle  slightly  enlarged  but  no  evidence 
of  disease  of  the  gland.  The  fluid  was  alkaline,  speci 
lie  gravity,  1.015  ;  highly  albuminous  ;  and  composed  of 
innumerable  molecules,  and  some  -mall  granular  cells 
resembling  colorless  blood-corpuscled,  floating  in  a  ser- 
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tissue,  which  was  the  point  of  anastomosis  of  the  affected 
with  the  healthy  lymphatics." 

In    this   ease   the    valves,    though    incompetent,    were 

present,    hence    the   characteristic    knotted    condition. 

When  entirely  absent,  such  portion  of  the  vessel  will  ex- 
pand uniformly. 

Huguier  reports  the  ease  of  "  a  man.  aged  thirty-nine 
years,  who  had  a  right  inguinal  hernia,  and  lor  two"  years 
had  used  a  bandage.  On  the  penis,  at  the  base  (if  the 
glans,  was  seen  a  congeries  of  transparent  vessels,  hard, 
tortuous,  and  three  or  four  millimetres  in  diameter. 
These  vessels  seemed  to  arise  from  the  fnenum  of  the 
prepuce,  from  whence  each  could  be  seen  dividing  into 
three  or  four  branches,  a  little  smaller,  but  quite  as  hard 
and  tortuous,  crossing  toward  the  root  of  tin;  penis  and 
(lipping  into  the  fibrous  tissue  of  the  envelope.  Through 
a  puncture  a  dull,  almost  colorless  fluid  escaped,  followed 
by  collapse  of  the  vessels." 

Huguier'S  case  was  characterized  by  great  dilatation, 
transparency,  and  thinning  of  the  vascular  walls,  due  to 
the  incompetency  of  the  valves,  as  shown  by  the  com- 
plete evacuation  of  the  fluid  and  collapse  of  the  ves- 
sels. 

The  following  case  of  Friedreich  exhibits  the  rosary 
and  cylindrical  forms  of  dilatation  in  combination  : 

"A  youth,  aged  eighteen,  had  a  simple,  non-indurated 
chancre  upon  the  external  end  of  the  penis.  When  nearly 
healed,  the  lymphatic  glands  in  both  groins  began  to 
swell  and  to  pain,  followed  by  turgescence  and  a  painful 
swelling  of  the  whole  penis.  Simultaneously  was  ob- 
served a  vessel  surrounding  the  corona  glandis  like  a 
ring,  having  its  beginning  on  both  sides  of  the  fnenum, 
running  thence  upward  in  the  furrow  behind  the  corona, 
and  continued  above  in  a  thicker  second  vessel,  which 
extended  along  the  median  line  to  the  root  of  the  penis, 
but  receded  gradually  inward,  escaping  more  and  more 
from  view,  and  finally  could  only  be  discovered  by  the 
touch.  These  vessels  were  very  prominent  above  the 
surface  ;  felt  full,  elastic,  painless,  and  were  recognized 
as  dilated  lymph-vessels  by  their  whey-like,  dull-white 
contents,  as  well  as  by  their  rosary-like  arrangement. 
From  the  circular  vessels  radiated  numerous  thinner  ves- 
sels of  the  calibre  of  knitting-needles,  which  carried  the 
same  contents,  but  being  dilated  equally,  did  not  present 
the  same  rosary-like  arrangement,  and  which,  receding 
after  a  short  course  upon  the  glans  into  the  deeper  tis- 
sues, soon  escaped  from  view.  The  periglandular  ab- 
scesses in  the  groins  were  incised  and  a  quantity  of  pus 
was  discharged.  With  the  gradual  disappearance  of  the 
inguinal  tumors  and  healing  of  the  wound  the  dilated 
lymph-vessels  were  reduced  to  their  normal  size." 

The  varying  form  of  ectasis,  which  was  cylindrical  in 
the  smaller,  ami  irregular  and  rosary-like  in  the  larger, 
proves  conclusively  the  incompetency  of  the  valves  in 
the  former,  and  their  competency  in  the  latter.  The 
gradual  disappearance  of  the  lymphangiectasia  with  the 
cure  of  the  periglandular  abscesses,  and  removal  of  the 
Compression  of  the  inguinal  glands,  established  the  rela- 
tion of  the  stasis  of  lymph  in  the  vessels  of  the  penis  to 
the  impermeable  groin-glands. 

('•iiisi-g. — The  most  frequent  cause  is  coition.  Balan- 
itis, chancre,  urethritis,  periadenitis,  impermeable  ingu- 
inal glands,  and  congenital  defects  which  interrupt  the 
current  of  the  lymph,  are  also  occasional  causes. 

Diayiams. — To  obtain  a  good  view  of  the  lymphatic 
varicosity  the  folds  of  the  prepuce  must  be  obliterated 
by  drawing  down  and  making  tense  the  skin  of  the  penis, 
when  it  appears  in  the  form  of  a  little  rounded  cord,  re- 
sistant and  hard  to  the  finger,  in  which  has  accumulated 
a  limpid,  aqueous  liquid,  which  cannot  be  expelled 
through  either  of  the  extremities.  The  varicose  vessel 
being  confounded  with  the  folds  of  the  prepuce,  and  di- 
rected from  behind  forward,  and  from  above  downward, 
there  is  a  dorsal  extremity  situated  near  the  median  line, 
and  a  fnenal  extremity  bordering  upon  the  fncnuin  of 
the  prepuce.  The  cord  presents  intersections  which  mark 
the  localities  of  the  valves.  If  with  a  needle  a  slight 
puncture  be  made  in  the  dilated  cord  toward  the  fnenal 
extremity,  that  portion  is  emptied  which   is  situated  be- 


tween the  puncture  and  the  intersection  .  but  if  ii 
the  dorsal    extremity,    the   whole  lord   will  he  emptied. 
The  course  of  t In-  lymph  is  toward  the  dorsal  extri 
in  which  direction   the  valves  open.      When  the   ■. 

iiiined  to  the  superficial  ves-cU.  the  diagnosis  may 
be  made  bj   the  hard,  knotted,  flexible  cords  along  it's 
course.      When  ampullar,  they  an-  usually  -n. 
tumors,  reducible  by  pressure,  but  resuming  theit 

Upon  removal  of    the  pressure        Sometimes  ||J(.  fluid  dis 

charged  through  a  fistula  or  puncture  isdull  and  col 
in  other  cases  h  is  milky.     In  some  eases  col  lapse  of  the 
vessels  follows  puncture.     When  the  varix  is  caused  by 
coitus,  it  is  at  first  intermittent,  but  after  frequent  re- 
currence becomes  permani  at 

Treatment.— Be&u  varies  the  treatment  according  as 
the  affection  may  be  intermittent  or  permanent.     In  the 

first  form   he  employs   local    applications  of  cold    water 

and  astringent  solutions.  Hut  when  continuous,  be  op- 
erates by  passing  a  needle  armed  with  a  thread  through 
the  fnenal  extremity,  and  along  the  vessel  for  a  short  dis- 
tance, then  out  through  the  wall  of  the  vessel,  lie  th<  o 
tics  the  two  ends  of  the  thread  traversing  the  dilated  ves- 
sel, and  conceals  them  in  the  cul-de-sac  ol  the  prepuce. 
As  soon  as  inflammatory  action  is  s,.|  up,  as  evidi 
by  slight  pain  and  swelling,  the  thread  is  removed.  The 
swelling  disappears  in  a  few  days,  and  in  the  course  of  tl 
few  months  the  hard  and  knotted  vessel  has  entire  U  dis- 
appeared. It  is  not  necessary  to  traverse  the  entire  ves- 
sel with  the  thread,  but  it  is  important  to  introduce  h  at 
the  fnenal  end.  When  the  varix  is  caused  by  enlarged, 
compressed,  or  impermeable  glands,  the  cause  of  the  inter- 
ruption to  lymph-flow  must  be  removed  by  an  operation. 

Samut  i  < '.  Busty. 

1  Narrowing,  Occlusion,  and  Dilatation  of  Ljmph-channeU,  Acquired 

Forms,  by  Iiusey.  p.  86. 

ANTIFEBRIN,  or  ACETANIL1DE.  The  popular  name 
of  this  new  antipyretic  is  as  much  open  to  criticism  as  arc 
those  of  drugs  in  general  which  are  called  from  the  clin- 
ical effects  that  they  are  expected  to  produce  rather  than 
with  reference  to  their  chemical  constitution.  We  shall 
soon  exhaust  the  possible  combinations  of  Greek  and 
Latin  words  in  describing  the  particular  symptoms  pro- 
duced by  drugs  of  this  class  if  chemistry  continues  to  be 
prolific.  We  have  already  antipyrin.  antifebrin,  and  an- 
tithermin  ;  and  a  recent  writer  informs  us  thai  we  still 
can  dispose  of  such  names  as  contrapyrin.  eontrafebrin, 
contrathermin,  and  contracalorin,  after  which  we  shad 
in-  forced  into  new  directions  to  keep  pace  with  the  ac- 
tivity of  chemistry. 

Antifebrin  was  first  made  by  (hrhardt.  and  is  chemi- 
cally an  aniliu  in  which  one  atom  of  hydrogen  has  been 

replaced    by    the   acid    radical    acetyl.      It    is    made  on   a 

large  scale  by  boiling  (with  arrangement  lor  condensa- 
tion and  reboiling  of  vapor)  one  hundred  parts  (,f  chem- 
ically pure  anilin  with  one  hundred  parts  of  anhydrous 
acetic  acid.      This  process  of  boiling  is  kept    Up  Until  the 

product,  when  treated  with  a  weak  solution  of  caustic 
soda,  no  longer  allows  the  precipitation  of  any  free 
anilin.  At  this  stage  the  process  of  fractional  distil- 
lation is  resorted  to/  At   120   ('.  the  acetic  acid  passes 

over,  at  295  C.  the  acetaliilide  dislills  from  the  retort. 
This  solidities  on  cooling,  forming  a  crystalline  mass, 
which  is  subsequently  purified  by  recrystallization  with 
animal  charcoal  from  distilled  water. 

It    OCCUrS    in    the    shape    of   colorless,    odorless     gjlky, 

rhombic  crystals,  having  a  fatty  feel.  When  placed  upon 
the  tongue  it  causes  a  slight  burning,  and  it  is  of  mildly 

bitter  and  not  unpleasant  taste. 

It  is  soluble  in  IS!)  parts  of  cold  water,  and  i~  freely 
soluble  in  hot  water,  in  alcohol,  and  alcoholic  fluids  like 
wine;  aKo  in  chloroform  and  in  ether.  I'-  chemical 
formula  is  ( ',    1 1  .  N  1 1  ■  < ',.  1 1  .  <  >l. 

Ii  melts  ai  112  -11".  C,  forming  a  clear  fluid,  which 
boils  al  292     295    C.      It  is  of  neutral  reaction. 

The  therapeutic  properties  cf  antifebrin  win-  first  dis- 

COVered   by  Calm  and   llepp.  and   their  results    have    been 

verj  frequently  confirmed  in  all  parts  of  the  world. 
It-  uses  arc  numerous.     Locally  .  i'  has  bet  n  found  to 
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constant   presence  of  fermenting  food  in  the  alimentary 

canal.     On  these  accounts  many  changes  in  diet,  as   ti> 
quality  and  quantity,  must  be  anticipated  and  made.  " 

That  this  may  be  done   intelligently,  it    is  desira 
the  outset  to  have  clear  ideas  on  the  principal   physio- 
logical facts  connected  with  infantile  digestion. 

Physiology  of  Ixfantii.k  Digestion.— We  notice, 
first,  that  the  secretion  of  saliva  during  the  first  few  weeks 
of  infant  life  is  very  small  in  amount,  and  its  diastatic 
effect  is  slight  and  slow  in  action.  This  is  due  to  the  im- 
perfect development  of  the  glands  of  the  mouth.  The 
parotid  is  the  most  developed.  Keating  detected  distinct 
but  very  feeble  amy  Inly  tic  action  in  the  secretion  as 
early  as  the  seventh  day,  but  the  quantity  secreted  i>  very 
small  compared  with  what  it  afterward  becomes.  The 
submaxillary  and  sublingual  are  --till  more  backward  in 
development.  About  the  end  of  the  second  month  the 
amount  of  saliva  increases  considerably,  and  its  diastatic 
power  becomes  greater.  In  infants  of  large  size  and  good 
development  the  secretion  i-  stronger  and  more  abundant 
than  in  delicate  infants  of  the  same  age  :  while  in  infants 
weakened  by  disease  the  secretion  is  apt  to  remain  defec- 
tive. According  to  Korowin,  the  diastatic  effect  of  the 
saliva  of  a  baby  of  eleven  months  was  found  to  be  as 
Strong  as  that  of  an  adult.  During  these  early  weeks 
any  uncleanliness  of  the  mouth  renders  the  secretion 
acid  and  interferes  with  its  action. 

Different  varieties  of  starch  are  found  to  vary  in  the 
rapidity  of  their  transformation  into  sugar  under  the 
action  of  the  ferment.  The  starch  of  barley,  oats,  and 
potatoes  arc  among  those  that  are  more  rapidly  changed. 
It  is  said  that  the  effect  of  the  saliva  <<u  the  food  persists 
for  some  time  after  its  introduction  into  the  stomach,  but, 
ceases  as  soon  as  the  secretion  of  hydrochloric  acid  takes 
place.  This,  UlTelmann  found,  was  nut  till  after  the  first 
half-hour  of  digestion.  Before  this,  lactic  acid  only  is 
present.  In  the  older  infant  this  may  be  important,  for 
although  no  mastication  takes  place,  probably  a  consider- 
able amount  of  saliva,  which  may  have  a  very  distinct 
action  in  the  stomach,  may  be  swallowed  shortly  after,  or 
along  with,  the  food. 

As  far  as  we  know  at  present,  there  are  no  essential  dif- 
ferences in  either  the  digestive  processes  or  tie-  secretions 
of  the  infant's  stomach  as  compared  with  those  of  the 
adult.  At  this  early  age  the  shape  of  the  stomach  is  some- 
what cylindrical,  its  position  is  almost  vertical,  and  its 
muscular  structures  are  little  developed.  Its  capacity  is 
variable  and  difficult  to  estimate.  Frowlowsky's  inves- 
tigations indicate  a  rapid  growth  for  the  first  few  weeks, 
and  a  more  gradual  one  afterward.  The  rate  of  growth, 
as  evidenced  by  the  capacity,  maybe  represented,  in  ratio, 
according  to  him,  by  the  following  figures  :  f  for  the  first 
week,  2A  for  the  fourth  week,  3J  for  the  eighth  week,  3& 
for  the  twelfth  week,  3*  for  the  sixteenth  week,  'i'-,  for 
the  twentieth  week. 

The  secretion  of  pepsin  and  acid  would  appear  to  be 
fairly  active  within  the  first  few  days  after  birth.  In  di- 
gestion the  absorption  of  the  watery  and  saline  constitu- 
ents of  the  milk  begins  at  once  in  the  stomach.  The 
casein  is  coagulated  by  the  pepsin,  to  be  dissolved  again 
after  a  little  while.  The  presence  of  acid  appeal's  to  aid 
the  coagulation,  but  is  not  absolutely  necessary.  The 
secretion  of  the  pepsin  is  stimulated  by  the  absorption 
from  the  stomach  of  such  liquid  elements  as  are  capable 
of  beinq  thus  treated.  The  secretion  of  acid  is  augmented 
when  the  contents  become  more  solid.  Hence  hard  curds 
increase  acidity,  while  the  addition  of  water  affects  the 
amount  of  pepsin.  In  the  artificial  digestion  of  casein, 
when  the  action  of  the  pepsin  ha-  ceased,  it  has  been  ob- 
served that  it  may  be  re-established  by  the  addition  'if 
water  simply  ;  but  in  the  stomach,  not  only  doe-  the  sup- 
plyingof  water  have  a  similar  effect  to  what  it  has  in  the 
retort  of  the  chemist,  but  in  addition  it  stimulates  the 
secretion  of  more  pepsin,  and  assists  the  exit  from  tin- 
stomach  of  what  has  already  been  digested.  As  a  rule, 
water  is  not  supplied  sufficiently  to  infants.  Even  in 
breast-feeding,  it  has  been  noticed  that  any  cause  ren- 
dering the  milk  more  concentrated  than  normal  interferes 
with  its  digestibility.     In  artificially  fed  infants  there  is 


a  Btrong  tendency,  during  gastric  digi  stion,  I 

opmenl  of  acid  in  excess.     This  is  owing  parth  to  the 

liability  of  the  sugar  to  undergo  acid  fermentation,  and 
partly  to  the  fact  that  cow's  milk  i-  apt  to  form  bai  I 
tints,  which  fa  voi  excess  of  acid  secretion.     Tb  is  exces- 
sive acidity  may  have  a  disastrous  effect  on  inteslin 

!i.  and  may  alter  nutrition  generally  throughout  the 
body.     The  secretion  ofbitt  takes  place,  as  we  knov. 
during  utero-gestation,  and  after  birth  it  appears  to  be 
found    in    considerable  quantities.     During    tin 

as  its  function  i-  probably  principally  eliminative. 
The  secretion  of  Uu  pancreas— the  gland  associated  with 
the  salivary  in  the  conversion  of  starch  into  Bugar— is 
during  early  life  in  a  still  more  undeveloped  condition 
than  that  of  the  salivary  glands.     It  remains  verj  fi 
in  action  till  alter  the  sixtb  month.     Under  the  influence 
of  tin-  bile  and  pancreatic  juice,  the  fats  of  the  food  arc 
emulsified  and  become  tii  tor  absorption.     It   appear-, 
however,  from  the  investigations  of  Wegscheider  that! 
even  under  the  most  normal  (it  en  instance-,  when  no 
but  mother's  milk  is  given,  a  considerable  amount 
is  eliminated  with  the  feces,  part  Ij  ns  a  soap,  pan 
free  fatty  acid,  and  a  portion  in  an  unchanged  condition. 
From   this    Dr.    Jacob]    inters  that    care  should    betaken 

not  to  give  too  much  fat.  h -t  we  tbereb}  derange  both 
digestion  and  assimilation  through  the  formation  of  tat 
acid-  in  large  quantities. 

In  reference  to  intestinal  digestion  in  the  infant,  our 
knowledge  is  still  very  imperfect.  Absorption  is  rapid 
through  the  numerous  and  large  villi  whose  capillaries 
are  said  to  be  larger  than  similar  capillaries  in  the  adult. 
The  special  glands  arc  few  in  number  and  only  slightly 
developed.  of  the  amount  of  the  intestinal  secretion 
proper  we  have  no  exact  knowledge.  The  large  intes- 
tine doe-  not  aid  in  digestion.  It  n  ill  absorb  water  and 
soluble  substances,  but  u  batever  i-  absorbed  in  this  way, 
such  as  albumen  or  sugar,  utiles-  it  be  predigested,  is 
soon  eliminated  by  the  kidney.  The  formatii 
in  the  intestinal  tract  is  very  liable  to  take-  place,  ■ -pc 
dally  in  artificially  fed  infant-.  Reference  was  made 
above   to   the  same  tendency  in  the  stomach.      We  have. 

in  addition,  in  the  intestinal  tract,  the  presence  of  a  large 

amount    of   mucous   secretion,    along    with    the   possible 

pre-ence  of  undigested  materia],  both  of  which  easily  un- 
dergo acid  fermentation.  The  alkaline  secretions  of  the 
liver,  pancreas,  and  intestines  are  easily  neutralized,  and 
new  acids  are  formed  from  material  which  ought  to  have 
been  digested  by  Ihem,  giving  ri-e  to  initat  ion.  and,  pos- 
sibly, diarrhoea,  lint,  besides  this,  an  excess  of  free 
acid  in  the  infantile  intestines  is  injurious  by  breaking 
up  the  combinations  of  phosphoric  acid  with  lime  and 
the  alkalies  so  needed  by  the  growing  tissues,  and  thus 
allowing  their  elimination  from  the  system.  Hence  the 
tendency  of  such  infants  to  Buffer  from  rachitis,  and  the 
necessity  of  maintaining  an  alkaline  state  of  the  upper 
bowel  to  avoid  its  development. 

A  suitable  food  for  an  infant  must  contain  all  the  ele- 
ments required  for  its  nutrition.     Nitrogenous  material 
it  must  have  to  supply  waste  and  the  wants  of  it- 
ing  tissues.     Without  it   starvation  ol   the  tissues  will 

surely  cn-ue,  but  the  amount  reipiired  is  small  compared 

with  tin-  proportion  existing  in  adult  food.  Carbohy- 
drates must  al-o  be  present.  On  them  wedepend  for  the 
production  of  heat  in  a  being  whose  muscular  activity  is 

comparatively    slight,  yet    in    whom   the  activity    of   the 

vital  processes  would  be  greatly  impaired  wen-  its  body- 
heat  lowered  in  any  degree.  More  than  that,  they  are 
found  to  be  essential  to  nutrition  and  to  the  chemical 
changes  that  take  place  during  the  activity  of  the  sei 
end  tissues.  Fat  especially  appears  to  be  intimately  as- 
sociated with  new  cellular  growth.  The  carbohydrates, 
however,  must  be  in  an  assimilable  form,  and  we  notice 
that  little  or  no  provision  is  made  by  nature  for  the  di- 
gestion of  starch  during  the  early  months  of  life  Pos 
sibly  the  secretion  of  the  intestinal  glands  may  ha\e  some 
amylolytic  action,  but  it  i-  probably  only  Blight.  It  is 
asserted  that  several  form-  ol  bacterial  life,  which  are 
found  in  the  Intestinal  tract  ot  infants,  have  a  distinct 
effect  in  this  way,  but  the  exact  Influence  of  these  micro. 
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Artificial  Feeding* 
Artificial  Feeding. 


Mean. 

Maximum. 

Minimum. 

"a 

a 
E 
o 

oi- 
ls 

o 
O 

Woman's. 

X 

0 

o 

ad 

3 
.-= 

S 

o 

87.09 
12  91 
1.94 

O.lei 

1.31 
8.90 
6.04 

0.49 

87.41 
12.59 
8.76 
3.01 
0.75 
8.66 
4  92 
0.70 

HO  so 
lti.:;i 
I  25 
1  '.in 
2.35 
7.60 
7  80 
» 

91.50 
19  68 
12.44 
7 .  40 
5.04 
7.09 
5.HT 
0.87 

88.69 
9.10 

o  y. 

0.18 
ii  89 
1.71 
111 

0.14 

Total  sol  ids 

Total  albuminoids 

8.50 
1.38 

1   17 

0  •>! 

1   15 

Milk-sugar 

Ash           

::  -jo 

On  comparing  these  tables  we  notice  much  similarity 
between  the  two  fluids.  Both  exhibit  considerable  vari- 
ation in  the  albuminoids  and  fats,  and  constancy  in  the 
amount  of  milk-sugar,  while  the  amount  of  difference 

between  the  two  averages  is  in  no  case  so  great  as  tin' 
variation  between  the  maximum  and  minimum  of  each. 
Yet  on  closer  examination  we  shall  find  important  dif- 
ferences which  demand  careful  study  and  correction,  if 
we  would  successfully  utilize  the  cow's  milk  in  the  prep- 
aration of  food  for  infants.  These  differences  may  be 
staled  as  follows  : 

1.  While  human  milk  is  always  alkaline,  and  remains 
so  for  many  hours,  the  reaction  of  cow's  milk  is  in  gen. 
eral  acid  ;  especially  when  the  cow  is  stall-fed.  When 
pasture-fed  it  is  more  or  less  alkaline  at  first,  but  quickly 
becomes  slightly  acid.  This  acidity  is  in  part  due  to  the 
preponderance  of  potassium  biphosphate  in  the  milk,  and 
probably  in  part  also  to  the  presence  of  more  or  less  lac- 
tic acid. 

2.  While  albuminoids  are  present  in  human  milk  in 
only  half  the  quantity  that  they  are  in  cow's  milk,  the 
two  are  found  to  differ  essential!}'  in  their  curd-forming 
properties.  Cow's  milk,  according  to  Leeds,  on  the  ad- 
dition of  a  coagulating  acid  yields  up  nearly  four-fifths 
of  its  albuminoids  as  a  rapidly  forming  and  firm  coagu- 
lum,  very  slowly  dissolved  by  gastric  juice  ;  while,  on  a 
similar  treatment  of  human  milk,  only  one-fourth  of 
the  albuminoids  arc  coagulated  in  the  form  of  a  flaky  and 
easily  digested  curd,  while  the  remaining  three-fourths 
do  not  undergo  alteration. 

At  first  this  difference  was  but  imperfectly  appreciated. 
Lehmann  thought  it  was  principally  due  to  the  more  al- 
kaline reaction  of  the  human  milk,  and  says  :  "  I  have 
found  woman's  milk,  when  acid,  yield  a  much  thicker 
coagulum  than  when  alkaline,  and  cow's  milk,  when  al- 
kaline, a  much  looser  coagulum  than  when  acid  :  facts 
which  are  of  the  greatest  interest  anil  value  in  relation  to 
dietetics."  Biedert  insisted  on  a  much  more  radical  dif- 
ference in  the  caseins  ;  and  more  recently  numerous 
chemists  have  made  investigations  of  the  properties  of 
the  two.  Radenhausen  says  that  the  proteids  in  woman's 
milk  exist  as  albumen,  protalbumen,  and  peptones,  and 
that  there  is  little  or  no  real  casein  in  it.  Struve  finds 
in  woman's  milk  about  one-sixth  the  quantity  of  insol- 
uble casein,  twice  the  quantity  of  soluble  casein,  three 
times  the  amount  of  albumen,  and  one-third  more  pep- 
tones than  he  finds  in  cow's  milk.  Simon  found  that 
after  complete  desiccation  the  proteids  in  woman's  milk 
are  freely  soluble  in  water,  while  those  of  cow's  milk 
are  largely  insoluble.  Bouchardat  and  Quevenne,  Meg- 
genhoffen  and  others,  state  that  the  casein  of  woman  s 
milk  forms  soluble  compounds  with  small  amounts  of 
acids,  while  the  casein  of  cow's  milk  is  coagulated  by  the 
same.  Thus,  although  there  is  still  disagreement  as  to 
the  exact  nature  of  the  albuminoids  in  each,  all  admit 
the  much  greater  digestibility  of  those  contained  in 
woman's  milk  as  compared  with  those  of  cow's.  Dr. 
Brush  has  explained  this  property  of  forming  hard  curds 
as  belonging  to  the  milk  of  all  cud-chewers,  in  contradis 
tinction  to  the  softer  and  more  flaky  curds  of  the  milk  of 
those  animals  which  are  not  cud-chewers.  lie  says  ; 
"  The  young  of  the  former  all  chew  the  cud  soon  after 
birth,  therefore  the  milk  designed  for  their  use  contains 
a  variety  of  casein  which  coagulates  into  a  mass  stit- 
nciently   hard   and    consistent   to  be   regurgitated   ami 


chewed."    This  statement  ap]  ■able,  thoi        > 

am  nm  aware  of  its  having  been  corroborated. 

can  be  little  doubt  thai  this  difficulty   in  lie-  digestibility 

of  the  proteids  forms  our  chief  obstacle  in  utilizing 

milk.     The  excess  of  the  proteids,  even  supposinj 

were  equally  digestible,  is.  however,  not    unimportant. 

In  the  case  of  two  children,  one  nursed  from  tin 

and  the  other  led  upon   undiluted  tow's  milk,  each  ink 

ingthe  same  quantity  of  milk  per  day,  the  second  will 

obtain  oublethe  amount  of  proteids  obtained  by 

the  rust  .  but  as  the  latter  generally  drinks re  than  the 

former,  the  excess  ue<  ren  greater.     Escherich  has 

found  thai  an  infanl  thus  led  took,  on  an  average,  a  litre 
of  undiluted  cow's  milk  per  day,  containing  84.64  Plains 
of  proteid,  while  a  child  of  the  same  weight,  nursing 
from  the  breast,  took  onlj  774  grams  of  milk,  containing 
12.93  grams  oi  proteid,  per  day.  liven  if  all  this  ex<  i  ss 
were  digested  it  cannot  bt  assimilated,  andean  there- 
fore do  im>  good,  but  onlj  harm. 
8;  The  amount   of  the  carbohydrates,  even   in  pure 

cow's  milk,  falls  below  thai  in  woman's  milk  in  most  of 
the  analj  ses  published  ;  while  if  we  compare  Hie  i 
the  proteids  to  the  carbohydrates  in  the  two  milks,  the 
slight  deficiency  becomes  a  considerable  one.  In  woman's 
milk  the  proportion  of  albuminoids  to  milk  sugar  is  as  i 
to  8.11,  while  in  cow's  milk  the  relation  between  these 
food-stuffs  is  as  l  to  1.31.  Hence  if  the  milk  be  reduced 
to  avoid  excess  of  proteids,  a  very  marked  deficiency 
both  in  fats  and  in  carbohydrates  will  occur. 

4.  An  analysis  of  the  saline  ingredients  in  the  two 
milks  shows  a  considerable  difference   in   the   relative 

amounts  of  the  sodium  and  potassium  sails. 

The  following  is  the  result  of  Bunge's  analysis  as  given 
by  Hoppe-Seyler.     One  thousand  parts  contain  : 

Woman's  milk.         Cow's  milk. 

Potassium  oxide 0.7799  1.766 

Sodium  oxide 0.2815  1.110 

Calcium  oxide    0.8281 

Magnesium  oxido  0.1  686  0.210 

Ferric  oxide 

Phosphoric  add 0.4726 

Chlorine  0.4377  1.6B7 

Total  amount  ash 2.2186  7  1177 

The  proportion  of  the  potassium  salts  is  thus  greater 
in  woman's  milk  than  in  cow's  milk  ;  the  lime  sails  are 
in  excess  in  cow's  milk,  but  the  latter  contains  a  slight 
deficiency  in  the  amount  of  iron.  The  differences,  how- 
ever, appear  too  slight  to  require  much  correction. 

Tut;   Prbfabation   of  Cow's   .Milk   fob    Infants' 

1st;.    -Willi  the  above  facts  before  Us,  our  study  must  be 

directed  to  the  means  at.  our  disposal  to  correct,  ii  i»'"i 
ble,  these  differences  between  the  two  milks,  and  the  flrsl 
I  mini  which  demands  our  <  onsideral  ion  is  the  prevention 

of  the  dense  indigestible  curds  which  are  a  constant 
source  of  irritation.  SimpU  dilution  will  to  some  extent 
hinder  this,  both  by  diluting  the  acid  of  the  gastric  juice 
and  by  lessening  the  amount  of  casein.  It  favors  also, 
to  some  slight  extent,  the  secretion  of  the  pepsin  h\  pi" 
moling  the  absorption   of  the  soluble  substances    in   ihe 

milk.     Hence,  in  all  our  methods  it  should  be  more  or 

less  employed,  but  the  effect  is  too  slight  I"  be  depemii  d 
upon  without  Other  means.  I.ehniann  was  one  of  the 
first  to  point,  out  ihe  effect  of  the  addition  of  >'/,  alh 
rendering  the  curd  less  dense.  The  alkali  also  acts  by 
partially  neutralizing  the  acids  met  with  in  the  Btomach, 
so  that  coagulation   takes   place   more  slowly.     Lime 

water,   and   sodium    or    potassium    bicarbonate,    ate    Ire 

quently  employed  for  this  purpose.     When  lime-water  is 
used,  it  is,  1  think,  advantageous  to  add  ii  in  somewhat 
larger  quantities  than  is  frequently  directed,     A-  il 
tains  only  half  a  grain  to  the  fluid  ounce  i  tdded 

to  the  extent  of  one-fourth  or  even  one  hall  oi  the  amount 
of  milk  employed.  An  efficient  substitute  for  lime- 
water    is    the    liipior    calcis    saeeharatu.s    of    the     Ibilish 

Pharmacopoeia,    which   is  made   as   follows  :   Take  ol 

slaked  lime,  one  ounce  ;  refined  Sugar  in  powder,  two 
Ounces  ;    distilled    water,     one    pint.        Mix    Ihe    lime   and 

sugar  by  trituration  in  a  mortar  .  transfer  the  mixture  to 

a  bottle  Containing  the  water,  and.  having  closed  Ibis  wilh 
a  cork,  shake  it  occasionally    for  a  tew    hours.      Finally, 
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given:  "Put.  into  a  clean  quart-bottle  five  grains   of 
extractum   pancreatis,  fifteen   grains   of  bicarbonate  of 

soda,  and  four  fluid  ounces  of  cool,  filtered  water  ;  shake 
thoroughly  together,  and  add  a  pint  of  fresh  cool  milk. 
Place  the  bottle  in  water  so  hot  that  the  whole  hand  may 
be  held  in  it  for  a  minute  without  discomfort  (120°-i:io 
F.),  and  keep  the  bottle  there  for  exactly  thirty  minutes, 
At  the  end  of  that  time  put  it  on  ice  to  check  further  di- 
gestion and  keep  the  milk  from  spoiling."  The  fluid 
obtained,  while  somewhat  less  white  in  color  than  milk. 
does  not  differ  from  it  in  taste.  If,  however,  an  acid  be 
added,  the  casein,  instead  of  coagulating  in  large,  dense 
curds,  forms  small,  soft  flake-,  resembling  the  curd  of 
human  milk.  At  this  stage  the  casein  is  only  converted 
into  peptone;  but,  if  the  heat  be  continued,  the  liquid 
becomes  grayish-yellow-  in  color,  has  a  distinctly  bitter 
laste,  ami  shows  no  coagulation  whatever  on  the  addition 
of  an  acid.  The  peptonization  is  now  complete,  bul  it  is 
undesirable,  for  many  reasons  which  we  shall  refer  to 
presently,  that  this  stage  should  be  reached.  To  seize 
the  proper  moment  for  arresting  the  process,  the  person  in 
charge  must  taste  the  milk  frequently,  and.  as  soon  as  the 
least  bitterness  is  appreciable,  the  bottle  must  lie  removed 
from  the  hot  water  and  placed  on  ice,  so  as  to  be  immedi- 
ately cooled.  In  my  own  practice  I  find  it  generally  desir- 
able to  stop  before  the  bitterness  is  detected,  and  to  judge 
the  effect  by  the  time  rather  than  by  the  taste,  otherwise 
the  later  portions  of  the  digested  food  are  apt  to  become 
very  bitter.  To  facilitate  this  process,  a  "  peptogenicmilk 
powder"  has  been  prepared  containing  pancreatin  and 
bicarbonate  of  soda,  along  with  some  milk-sugar.  When 
the  food  is  wanted,  milk,  wrater,  and  cream  are  added  to 
some  of  the  powder,  and  the  whole  heated  over  a  brisk 
flame  to  a  temperature  of  about  130'  F.,  and  kept  at  this 
heat  for  six  minutes.  When  properly  prepared  the  re- 
sultant, so-called  humanized  milk,  presents  the  albumi- 
noids in  a  minutely  eoagulable  and  digestible  form,  has 
an  alkaline  reaction,  a  not  unpleasant  taste,  and  contains 
about  the  same  amount  of  proteids,  carbohydrates,  and 
tats  as  exist  in  human  milk.  When  the  necessity  for 
predigestion  passes  away,  an  ordinary  milk  diet  can  be 
gradually  resumed  by  regularly  diminishing  the  time 
that  the  artificial  digestion  is  allowed  to  progress.  These 
processes  are  reported  by  many  as  having  given  excellent 
results  in  their  hands.  In  my  own  they  have  not  proved 
as  successful  as  I  at  first  anticipated.  In  their  employ- 
ment some  skill  and  intelligence  are  requisite,  and  these 
qualifications  are  not  always  at  our  command.  .Scrupu- 
lous care  must  always  be  exercised  in  the  selection  of  the 
pancreatin,  as  it  is  very  liable  to  become  decomposed, 
and  the  use  of  the  stale,  foul-smelling  preparations 
sometimes  met  with  in  the  market,  for  the  peptonizing 
of  infants'  food,  can  only  be  condemned  as  liable  to  intro- 
duce impurity. 

It  is  very  doubtful  also,  to  my  own  mind,  whether  the 
addition  of  the  large  amount  of  alkali  apparently  neces- 
sary for  this  process  is  not  decidedly  injurious.  After 
the  peptonizing  process  has  proceeded  sufficiently.  I 
prefer  to  have  the  milk  boiled,  so  as  to  insure,  as  far  as 
possible,  sterilization,  and  to  check  further  action  of  the 
ferment.  The  cases  in  which  complete  digestion  of  the 
proteids  is  requisite  are  very  few.  On  this  point  Pro 
lessor  Vaughan gives  a  necessary  warning,  lie  says  the 
employment  of  completely  digested  foods  may  be  admis- 
sible for  a  short  time  in  case  of  extreme  weakness,  but 
their  continued  use  is  not  to  be  recommended.  In  the 
first  place,  the  digestive  organs  may  be  weakened  if  the 
food  used  for  any  length  of  time  be  completely  digested 
before  its  administration.  Like  other  parts  or  the  body 
these  organs  need  exercise,  and,  if  relieved  of  their 
physiological  duties,  are  liable  to  atrophy  and  become 
less  efficient  in  action.  Moreover,  the  use  of  wholly  di- 
gested proteids  in  quantity  is  not  free  from  danger.  A.1- 
Bertoni  and  Schmidt  Miihlheim  have  shown  that  if  pep 
tones  be  injected  directly  into  the  blood  they  are  poison- 
ous. Normally  it  is  a  function  of  the  liver  to  arrest  and 
alter  the  products  of  proteid  digestion  in  the  stomach 
and  intestines;  but  if  a  great  quantity  of  ready-made 
peptones  be  poured  into  the  stomach  they  may  be  ab 
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sorbed  so  rapidly  thai  the  liver  will  fail  to  perform  this 
function  fully.     Again,  Breiger  has  shown  thai  the  arti 
filial  digestion  of  proteids  is  accompanied  bj   a  poison- 
ous  base,    to   which   he    has   given   the   Dame  1"  pi 
W  hether  this  substance  Is  found   in  normal  digest) 
not,  we  do  not  know  ;  bul   if  so,  it    must  be  alten 
eliminated  by  the  liver.      Certainly  it  cannot  be  alto 
safe  to  pour  a  large  quantity  of  this  poisonous  base  into 
the  stomach  of  a  child.     Hence,  while  the  partial  artifl 
cial  digestion  of  the  casein  may  be  not  onh  admissible 
but  desirable,  its  complete  digestion  demands  much  cau 
tionin  its  employment,     Before  leaving  the  subject  of 
the  coagulation  ol  the  casein  it  maj  be  stated  that,  by 
simply  boiling  milk  we  removes  Bmall  amount  of  casein, 
and  the  coagulation  of  the  remainder  i-  rendered  some- 
what less  den-e. 

Besides  having  to  gel  rid  of  the  hard  casein  curds.  we 
have  in  our  conversion  of  cow  s  milk  into  an  infant  food 
to  deal  also  with  the  excess    of    proteids.   which    bv  m08l 

analyses  amounts  to  about  double  the  quantity  found  in 
woman's  milk.  This  can  be  collected  by  simple  dilution 
with  water,  in  which  case  the  quantity  ot  the  fats  and  the 
carbohydrates  will  require  to  be  increased  bj  the  addi- 
tion of  cream  and  cane- or  milk-sugar.  It  may  also  1,.- 
very  effectually  accomplished  by  removing  the  casein 
altogether  from  a  portion  of  the  milk,  as  in  Frankland's 
process,  and  then  adding  the  whey  w  ith  the  cream  to  the 
remainder.  The  amount  of  the  proteid  that  should  be 
allowed  to  remain  has  been  a  subjei  I  of  discussion.  I>r 
Biedert  recommended,  as  the  result  of  his  experience,  that 
in  children  of  weak  digestion  the  amount  of  the  proteids 
should  be  reduced  to  not  more  than  one  per  cent..  .Hid 
more  recently  Dr.  A.  V.  Meigs,  of  Philadelphia,  has  m 
sisted  that  in  our  preparation  of  cow's  milk  the  albumi- 
noids should  not  exceed  this  amount.  He  further  Bays 
that  the  direction  generally  given,  to  increase  the  si , 
of  the  dilution  as  the  child  gets  older,  is  of  doubtful  pro 
pricty.  for  human  milk  twelve  months  after  deliver]  is 
but  little  altered  from  what  it  was  at  the  end  of  the  fire) 
or  second  month.  His  directions  for  preparing  a  food 
are  as  follows  :  Seventeen  and  three  quarter  drachms  of 
milk  sugar  are  to  be  dissolved  in  a  pint  of  hot  water  and 
the  solution  kepi  in  a  cool  place,  care  being  taken  that  at 
no  time  is  it  to  be  used  if  there  be  the  slightest  trace  ot 
souring  in  it.  When  the  child  is  to  be  fed  the  nurse 
should  mix  together  two  tablespoonfuls  ol  cream,  one  ot 
milk,  two  of  lime-water,  and  three  of  the  sugar  solution. 
When  the  mixture  has  been  warmed  sufficiently  it  is 
ready  to  be  fed  to  the  infant. 

If  the  infant  be  healthy,  this  amount  will  not  satisfy  it 
after  the  first  few  weeks,  and  then  these  quantities  will 
require  to  be  doubled.  The  food  should  not,  however, 
be  given  any  stronger  until  the  child  is  eight  or  nine 
months  of  age  al  least;  but,  if  it  be  a  healthy  infant,  it 
may  take  as  much  as  it  wants  of  it  at  each  time  of  feed 
ing.  A  robust  infant  will  often  take  three  pints,  or  even 
more,  in   the   twenty  four  hours.      In   correcting  the  dc 

ficiency   of    the   carbohydralet  it    is    still   a  somewhat 

debated    point    whether  milk-   or    cane  SUgar    should    be 

employed.     Dr.   Jacobi   Btrongly  advocates  the   use  ot 

cane-sugar.      Milk-sugar,  he  says,  quickly  ferments  and 

is  changed  into  lactic  acid,  an\  execs-  or  which  is  pecu- 
liarly detrimental  to  infantile  digestion,  w  bile  cane-sugar 
is  not  so  readily  transformed.     Professor  Vaughan,  on 

the  contrary,  thinks  milk  -ULTar  to  be  the   more  easily  di 

gested  of  the  two.  Malt  sugar,  as  found  in  f I-  pre- 
pared bv  Liebig's  process.  jv  according  to  him.  especially 
liable  to  undergo  fermentation  and  produce  irritation. 
In   summer  weather  any    excess   ,,)'   cane     or-   mall 

may  prove  decidedly  laxative,  and  during  that   season 

special  caution  should  be  exercised  in  their  use       Should 

either  milk- or  cane-sugar  appear  to  disagree,  it  is  advis- 
able to  have  recourse  at  once  to  the  other      1  navi 
quently  found  a  change  in  this  way  of  service. 

In  reference  to  the  amount  of  the  fatt  I»r.  Jacobi  puts 
in  a  strong  plea  against  allowing  anj  excess  of  them  to 
be  present  in  our  mixtures.  He  says  that  the  infant  in- 
testine does  not  digest  all  the  fat  contained  even  in  its 
mother's  milk,  and  we  ought  not  to  increase  the  amount 
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tion  of  the  physician  in  charge.  The  milk  should  be  pro- 
cared  with  the  utmost  care  and  cleanliness,  t  rom  properly 
fed  and  properly  boused  animals.     The  best  animals  to 

supply  milk  for  children's  use  are  not  the  high-bred  Al 
derneyor  Jersey  cows — which  arc  very  nervous  animals, 
prone  tu  tuberculosis — bul  the  common  red  cow,  which  is 
quiet  and  gentle  indisposition,  a  good  feeder,  and  no)  ex- 
citable even  in  heat.  It  would  be  better  that  she  should 
be  stall-fed,  but  under  all  circumstances  she  should  have 
access  to  abundance  of  clean  water.  The  stall  should 
be  kept  absolutely  clean  :  the  cow  should  never  be 
milked  when  overheated  ;  and  the  milker's  hands  and 
the  cow's  udders  should  be  thoroughly  cleansed  before 
milking.  No  milk  should  be  allowed  from  an  animal 
not  thoroughly  healthy:  from  a  cow  shortly  before,  or 
shortly  after,  calving  ;  or  from  one  fed  on  distillery  slops 
or  brewery  grains.  Great  care  should  also  be  taken  to 
keep  the  milk  in  absolutely  clean  vessels,  and  to  avoid 
jolting  in  its  transportation.  Il  should  be  at  once  strained 
and  cooled  to  a  temperature  below  55  P.  ;  should  be 
kept  in  a  room  where  the  air  is  cool,  pure,  and  free  ;  and 
should  never  be  delivered  to  consumers  at  a  temperature 
higher  than  60  to  65°  F.  No  adulteration  should  ever 
be  allowed,  either  by  dilution,  by  antiseptics— principal 
among  which  are  salicylic  and  boracic  acids — by  alka- 
lies, or  by  the  removal  of  fat.  After  standing  it  should 
show  a  minimum  of  twelve  per  cent,  of  cream.  Profes- 
sor Vaughan  has  recently  shown  that  milk,  under  certain 
circumstances,  may  develop  poisonous  properties,  due  to 
the  presence  of  a  ptomaine,  which  he  has  isolated  and 
named  tyrotoxicon,  The  conditions  favoring  its  pro- 
duction are  a  comparatively  warm  temperature  with  the 
exclusion,  or  only  limited  supply,  of  air,  and  the  pres- 
ence of  any  condition  of  uucleanliness  or  impurity  in  the 
milk.  It  is  apparently  one  of  the  diazo-benzol  salts.  In 
small  doses  it  induces  severe  vomiting  and  purging,  and 
in  larger,  great  prostration,  choleraic  discharges,  and 
death.  Although  this  is  the  only  ptomaine  so  far  isola- 
ted, yet  it  is  probable  that  it  is  only  one  of  a  large  class, 
owing  their  origin  to  fermentation  and  decomposition, 
and  liable  to  be  formed  in  infant  foods.  Hence  the 
great  necessity  of  careful  sterilization  by  boiling  or 
Steaming.  One  of  the  most  important  advantages  se- 
cured to  breast-fed  children,  says  Dr.  Vaughan,  arises 
from  the  lessened  danger  of  their  milk  being  infected 
with  germs.  These  considerations  have  especial  force 
during  the  more  heated  portion  of  the  year,  but  at  no 
time  are  they  wantingin  importance.  And  in  the  case  of 
infants  with  weak  digestion,  it  would  appear  very  desir- 
able that  all  milk  used  in  their  food  should  be  sterilized 
as  soon  as  received  from  the  dairy;  that  no  water,  ex- 
cept such  as  has  been  previously  boiled,  should  be  em- 
ployed, and  that  all  prepared  food  should  be  boiled  for 
a  few  minutes  before  it  is  given  to  the  infant. 

Milk  from  one  Coir. — The  propriety  of  obtaining  milk 
from  one  cow  is  frequently  urged  by  the  laity.  If  the 
physician  can  be  satisfied  of  the  health  of  the  cow  yield- 
ing the  milk,  and  of  the  way  it  is  kept  and  fed,  and  if 
such  milk  be  found  to  agree  with  the  child,  I  think  the 
method  may  have  some  advantages.  In  such  eases  the 
portion  for  the  infant  must  either  be  taken  always  at  the 
same  period  of  milking,  or  from  the  contents  of  the  pail 
after  the  milking  is  completed ;  otherwise  it  is  liable  to 
variation.  It  is  very  seldom  that  physicians  can  be  sure 
of  all  these  points,  and  therefore  the  ordinary  mixed  milk 
from  a  well-kept  dairy  is  generally  recommended  as  less 
liable  to  sudden  change.  In  some  instances  it  would  ap- 
pear that  milk  sufficiently  pure  and  reliable  for  the  useof 
infants  cannot  be  obtained.  Recourse  must  then  be  had 
either  to  one  of  the  condensed  milks,  or  perhaps  to  one 
of  the  patented  infants'  foods,  of  which  we  shall  speak 
later. 

Condensed  Milks. — Condensed  milk  as  a  food  for  in- 
fants has  both  advocates  and  detractors.  In  the  form  of 
fresh  evaporated  milk  (milk  condensed  without  the  use 
of  cane-sugar),  we  think  it  may  be  of  great  utility,  es- 
pecially during  the  hot  season.  The  heat  employed  dur- 
ing the  earlier  stages  of  its  preparation  has,  by  destroy- 
ing any  germs,  removed  the  tendency  to  fermentation. 


The  process  of  manufacture  is  -an!  also  to  alti  i  I 

sein  .   so  that  it    coagulates  in   Hakes,  not    unlike  thi 
woman's  milk,  and  il  is  thus  rendered  ra- 
il keeps  well  for  from  two  to  six  days.     Om    . 

maj  in-  added  to  ii seven  to  ten  parts  ol  wat< 

sau  recommends  one  to  sixteen).     To  this  it  is  adi 

to   add.   especially    when   the    dilution   js  uiih  , 

i  oi  water,  some  fresh  en-am  whei tainab 

Bomesugar  of  milk.  Keating  prescribes  Hie  following 
formula  as  making  a  preparation  ven  nearly  the  equiv- 
alent of  mother  -  milk  ; 


Preserved  milk 

Water,  prei  iouslj  boili  d  or  Altered! 

Fresh  cream 

Sugar  of  milk \ 

Dissolve. 


VJ- 


'1  he  absence  of  cane  sugar  in  this  preparation  renders 
it  valuable  in  summer  in  our  large  cities,  when  diarrhoea 
is    prevalent.      l:nder   such   circumstances   il    maj    some 

times  agree  better  without  the  additional  cream  and  su- 
gar.    Lime-water,  or  a  decoction  of  barley  or  of  Hour. 
prepared  bj   Dr.  Smith's  receipt,  may  take  the  pi 
pure    water  when    deemed   expedient.     The   ordinary 

canned  condensed  milk  has  the  disadvantage  of  contain- 
ing a  large  amount  of  cane-sugar,  which  is  liable  to  dis- 
agree with  the  infant  When' diluted  with  ten  parts  oi 
water  or  more,  as  some  recommend,  it   becomes  deficient 

in  the  albuminoids  and  fat,  and  requires  the  addili if 

cream.  It  possesses  the  same  advantages  that  the  fresh 
preserved  milk  docs,  in  being  sterilized  by  the  process  it 
undergoes,  and  in  the  casein  being  rendered  less  i 

lable,  and,  therefore,  easier   of  digestion.      The   dilution 

may  frequently  with  advantage  be  made  with  barley-wa- 
ter, or  with  the  prepared  flour ;  cream  and  a  link'-  salt 
should  be  afterward  added.  Owing  to  the  large  amount 
of  sugar  contained  in  it,  there  is  said  to  be  a  tendency  in 
babies  fed  upon  it  alone  to  develop  fat  quickly.  Such 
infants  arc  apt  to  be  pale,  flabby,  and  lethargic,  and.  al- 
though large,  are  generally  far  from  strong,  and  fre- 
quently become  rachitic.  It  may  be  of  service,  how- 
ever, when  not  used  for  too  long  a  time.  Keating  rec- 
ommends its  use  in  the  case  of  young  infants,  and  for 
such  as  are  suddenly  deprived  of  the  breast,  to  tide  ov<  r 
a  short  period  till  more  perfect  arrangements  can  be 
made.  For  older  children,  when  combined  with  bailey- 
water  or  dextrine,  its  use  may  occasionally  be  recom- 
mended. Should  any  .symptoms  of  over  ■acidity  of  the 
stomach  show  themselves,  it  will  lie  advisable  to  imme- 
diately make  a  change  for  another  food. 

Patented  Woods.' — When,  for  any  reason,  failure  lias  at- 
tended attempts  to  feed  the  infant  on  a  modified  cow's 
milk,  numerous  patented  artificial  foods  are  placed  at 
our  disposal  by  interested  agents,  who  loudly  vaunt  their 
special    preparation    as    being    the    exact     analogue     of 

mother's  milk,  and  the  only  food  calculated  to  help  the 

little  nne  in  its  dire  distress.      We  cannot  deny  thai 
of   these  are    occasionally    of    service.      Il    is   desirable, 
therefore,  that   the  physician  should  have  some   knowl- 
edge of  their  several  properties  and   composition,  fur- 
ther than  the  meagre  and  often  incorrect  statements  i  on 
tained  in   their  advertisements.     In  all  of  this,-   foods 
dependence  is  put,  for  the  greater  portion  of  the  noui 
ishment  supplied,  on  the  milk,  which  is  either  added  by 
the  user  or  previously  introduced  b\   the  manufnclurer. 
They  are  all.  therefore,  to  be  regarded  as  modifications 
of  cow's  milk  ;  a  fact  which  may  explain   the  frequent 
successful  results  attending  their  use.     With  the  excep 
tion  of  those  which  contain  the  milk  in  a  condi  I 
all.  if  administered  alone,  show  a  great  deficit  ncy  in  many 
of  the   most  important    ingredients   "!    .m  il 
The  facts  that  they  are  secret  preparations,  over  which, 
as  physicians,  we  can  exercise  no  supervision 
as  in  the  amount  of  can-,  or  to  the  quality  of  the  material 
used  in  their  manufacture;  thai  analysis  made  by  many 

able    chemists    bave    given     very    variable    lesulls.    often 

differing  widely  from  the  manufat  turers1  published  for- 
mulas :   that  they  are  liable  I.,  be  old  and  mUStj  .  and  that 

for  the  poorer  classes  thej  are  an  expensive  food  « ithout 
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Comparison  of  Human  Mitt  with  Cow's  Milk,  and  Cow's  Milk  Modified* 

Water. 


1 

Wilier     

2 

3 
: 1 

Water 

1 

2 

1 

Water 

9 

10 
I 

I, 


Neutral 

J 

] 

'<■  Neutral 


Imperial  Grannm  : 

Fat 1.011 

Albuminoids 10.51  | 

Sugar traoe  ]- 

Ash  1.18 

Starch 78.98J 

Milk 

Water 


3  h 


Mellin's  Food  : 

Pat 0.151 

Albuminoid!; 5.95  I 

Sugar 48.2    y  . 

Ash  1.89 

Sta  rch   present  J 

Milk 

Water 


82 

64 

99     J 


•  Acid 


Nestle's  Food : 

Fat 1.911 

Albuminoids 8.23 

Sugar 38.92  1-  . 

Ash  1.69  I 

Starch 40.1    J 

Water 


Barley-water : 

Ah   usually   made,    with   Robin- 
son's barley,  contains  starch.. 
Milk , 


48 

48 


1-  Acid 


i.4  r 


Meigs'  Recipe  : 

(-'ream   

Milk 

Lime-water  . 

Sugar-water 


!-  N'e 


utral 


Faintly  acid  . 


2.36 


Present 


3.63 


0.47 


87.0 

87.0 

95.61 

93.4 
28.0 

92.8 

89.66 


92.88 


91.74 


91.69 


90.75 


88.42 


Total 

Fat 

.Minimi 

18.0 

1 

1   2 

fl-7 

13.0 

4.0 

4.0 

4.5 

4.39 

1.88 

1.88 

1.5 

6.0 

3.0 

2.0 

2.25 

72.0 

10.0 

10.0 

50.0 

7.2 

1.0 

1.0 

5.0 

10.34 

1.45 

1.45 

7.1. 

7.12 

f  1.88 
I  0.08 

l  33 
0.81 

1  5 
trace 

I  1.36 

1.64 

1.6 

8.26 

1   0.004 
{  2.004 

2.0 
(1.17 

2.26 

1.44 

2.17 

3.69 

8.31 

0.17 

0.74 

3.63 

9.25 

3.66 

2  66 

8.0 

11.68 

4.0 

1.11 

8  36 

0.7 
0.23 

0.35 
2.0 

0.3 
0.3 


0.23 
0.03 


0.85 
0.06 


0.40 


0.14 


II   Hi 


0.21 


*  The  figures  are  approximate  and  represent  general  averagea. 


Amount  to  be  Given. — Not  only  is  the  character  and 
composition  of  the  food  itself  of  importance,  hut  the 
amount  to  he  given,  and  the  times  of  giving  it,  demand 
the  physician's  careful  attention.  As  Uiedert  remarks, 
the  infant  has  no  instinct  which  guards  againsl  over 
feeding.  Even  breast-fed  children  tire  apt  to  drink  too 
much,  hut  those  artificially  fed  have  a  much  greater 
tendency  to  excess,  since  in  general  they  obtain  their 
food  more  quickly,  and  with  less  exertion  on  their  part. 
The  truth  should  he  carefully  impressed  upon  mother 
and  nurse,  that  a  bottle-fed  infant  thrives  best  upon  the 
minimum  amount  of  food  necessary  for  development, 
whereas  any  excess  tends  to  induce  flatulence,  to  interfere 
with  digestion,  and,  if  continued,  to  unfavorably  affect 
nutrition. 

We  have  previously  referred  to  the  very  rapid  increase 
in  the  capacity  of  the  infant  stomach  during  the  firsl  two 
months  of  life,  while  in  the  third,  fourth,  and  fifth 
months  the  increase  is  but  slight.     Corresponding  with 


this  fact,  it  would  appear  that  while  the  .amount  of  nour- 
ishment required  during  the  first  few  days  of  life  |fl  bul 
small,  the  quantity  Bbouid  be  rapidly  increased  up  till 
the  end  of  the  second  month,  when  the  increase  may 
become  more  gradual.  A' considerable  increase  in  the 
quantity  needed  usually  takes  place  between  the  si\th 
and  tenth  months.  Dr.  Rotch  quotes  the  results  of 
Smitkin's  investigations  at  the  Children's  Hospital  in  St 
Petersburg,  to  determine  the  amount  that  should  be  given 
during  the  first  few  weeks  of  life.  He  finds  that  the 
greater  the  weight,  the  greater  is  the  gastric  capacity,  and 
says  that  one  one  hundredth  of  the  initial  weight  of  the 
infant  should  be  taken  as  the  starting  figure  foi 
meal,  and  to  this  should  be  added  one  gramme  for  each 
day  of  life.  Thus  considering  8,000  grammes  as  the  In- 
itial weight,  80  grammes  (about   ;  i  luireddur- 

ing  the  first  few  days,  whilebythe  end  ol  the  first  month 
the  amount  required  will  be  doubled.  The  following 
tables  have  been  pn  pared  by  him  to  indicate  the  amount 
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of  eczema,  although,  of  course,  not  pathognomonic  of 
eczematous  inflammatioD — while  generally  present,  is, 
nevertheless,  occasionally  absent  in  what,  bul    for  this 

single  exception,  would  be  most  manifestly  an  eczema- 
tous dermatitis  of  the  canal.  It  becomes  us  to  be  care- 
ful how  we  give  names  to  diseased  conditions  before  we 
clearly  understand  what  they  are.  lesl  we  be  misled  by 
the  very  system  of  classification  which  is  supposedly  in- 
tended for  our  guidance.  "  Lucus  a  non  lucendo  : " 
let  us  beware  lest,  we  fail  to  see  the  wood,  not  indeed  for 
the  trees,  but  for  the  labels  that  a  multiplicity  of  guides 
has  lacked  upon  the  trees. 

There  is,  of  course,  such  a  thing  as  a  well-marked 
eczematous  inflammation  of  the  auditory  canal  ,  as,  for 
example,  in  the  case  of  a  suddenly  occurring  invasion  of 
this  region  by  a  typical  eczema  which  has  spread  from 
the  auricle  ;  or,  again,  in  a  case  marked  by  the  sudden 
onset  of  such  a  symptom  as  erythema,  accompanied  by 
slight  burning  pain  and  itching,  and  occurring  in  the 
auditory  canal  of  a  person  in  whom  careful  examination 
has  demonstrated  the  absence  of  any  form  of  otitis  media 
on  the  one  side,  or  of  any  affection  of  the  skin  covering 
the  auricle  or  other  parts  of  the  body  on  the  other,  and 
where,  moreover,  the  absence  of  any  chemical  or  mechan- 
ical irritation  of  the  skin  surface  of  the  canal  can  be  pos- 
itively proved.  Undoubtedly,  also,  there  is  such  a  thing 
as  a  simple  dermatitis  of  the  canal,  caused  by  chemical  or 
mechanical  irritation,  and  occurring  in  a  person  who  has 
never  given  evidence  of  any  tendency  to  eczematous  or 
eczematoid  inflammation  of  the  skin.  But  between  these 
two  extremes  lies  an  almost  infinite  series  of  gradations, 
and  these  middle  ground  cases  are  the  ones  most  com- 
monly seen  in  practice.  In  a  goodly  proportion  of  such 
cases  positive  diagnosis  between  eczematous  and  non- 
eczematous  dermatitis  of  the  canal  can  only  be  made 
after  a  patient  has  been  for  some  time  under  observation, 
long  enough  for  his  physician  to  have  observed  the  ten- 
dencies of  the  disease  rather  than  its  precise  local  lesions  ; 
while  in  some  instances,  the  physician  never  can  say  posi- 
tively whether  or  not  there  be  an  eczematous  element 
in  the  case. 

When  we  come  to  consider  what  is,  at  least  in  our  pa- 
tients' estimation,  the  most  practical  aspect  of  the  ques- 
tion under  such  circumstances,  viz.,  the  treatment  of  the 
disease,  it  is  an  undoubted  fact  that,  so  far  as  local  meas- 
ures are  concerned,  it  makes  no  difference  whether  ecze- 
ma be  or  be  not  the  chief  causative  element  in  the  case, 
provided  that  the  idiosyncrasies  of  a  typical  eczema, 
during  its  earlier  stages,  in  regard  to  the  use  of  certain 
external  applications  (as  notably  water,  strong  prepara- 
tions of  tar,  and  strong  irritants  generally),  be  borne  in 
mind,  and  that  these  idiosyncrasies  be  carefully  respected 
in  an}*  doubtful  case,  the  physician  acting  upon  the  as- 
sumption  that  such  case  is  oik;  of  pure  eczema. 

Acute  Eczema. — Acute  eczema  of  the  auditory  canal 
may  occur  either  as  the  extension  of  an  acute  or  chronic 
eczema  of  the  auricle,  or  as  a  purely  local  lesion.  When 
occurring  primarily  and  wholly  within  the  auditory  mea- 
tus, it  is  a  rare  affection,  and  the  writer  cannot  remember 
at  this  moment  having  seen  a  single  case  of  primary 
acute  eczema  thus  limited  in  its  area.  As  the  extension 
of  an  eczematous  inflammation  previously  existing  upon 
the  auricle,  an  acute  eczema  of  the  canal  is  by  no  means 
uncommon  :  as  the  exacerbation  of  a  chronic  eczematous 
dermatitis  limited  to  the  canal,  it  is  of  quite  frequent 
occurrence:  while  a  purely  traumatic  dermatitis  of  the 
canal,  in  a  patient  predisposed  to  eczema,  is  quite  apt  to 
present  well-marked  features  of  the  eezemalous  process 
at  some  period  of  its  course  ;  possibly  at  the  very  be- 
ginning, in  a  striking  disparity  shown  between  the  vio- 
lence of  the  exciting  cause  and  the  resulting  symptoms  ; 
possibly  later  on,  by  the  manifestation  of  a  special  ten- 
dency to  chronicity,  by  the  production  of  an  unusual  de- 
gree of  itching  and  a  surprisingly  protracted  and  abundant 
desquamation  ;  or,  it  may  be,  finally,  by  yielding  to  treal 
ment  only  after  a  course  of  internal  medication,  directed 
toward  improvement  of  the  gastro-intestinal  and  hepatic 
digestion,  and,  in  this  way,  toward  an  elimination  of  im- 
perfectly oxidized  matters  from  the  blood,  has  indirectly 


proved  the  existence  of  a  so-called  "goutj  ua"  to 

be  a  part  cause,  or  a  chief  cause  of  the  -kin  lesion. 

The  subjective  symptoms  of  all  acute  eczema  an  pain 
in  the  ear.  shortly  followed  by  a  diminution  in  the  hear- 
ing  power,  and  commonly  followed    by   tinnitus,  and  by 

a  feeling  of  fulness  in  the  head.  All  of  these,  ii  w  ill  be 
noticed  by  the  reader,  are  equally  symptom-  of  an  acute 
otitis  media  Bow,  then,  may  these  two  affections,  in 
their  incipient  stage,  be  diagnosticated  the  one  from  the 
other  ?    Such  diagnosis   based   upon    Bymptoms  alone 

would  be  difficult  in  any  ease,  impossible  in  main   i 
Provided    it    was  known    that    tin-   patient    had   not    pre 

viously  been  troubled  by.  or  affected  by,  chronic  eczema- 
tous dermatitis  ol  the  canal,  the  association  of  a  sensation 
of  itching  with  the  four  other  symptoms  just  menti 

would  justify  the   physician   in  suspecting  eczema  of  the 

canal  as  tlje  cause  of  all  five  symptoms ;  and  if,  in  addi- 
tion, he  learned  that  the  pain  was  of  a  burning  or  prick- 
ing character  rather  than  lancinating,  that  it  seemed  to 

the  patient  to  !„■  very  strictly  limited   to  the  ear,  and  not 

fell  deeply  within  the  head,  or  radiating  widely  from  the 
ear,  and  that  the  hearing  power  was  hut  glightlj  dimin- 
ished, and  the  tinnitus  not  very  annoying,  he  would  have 
additional  grounds  for  so  Buspecting. 

The  objective  Bymptoms  presented  would  be  an  ery- 
thema of  the  wall  of  the  auditory  canal,  probably 
not  invariably,  involving  its  entire  surface,  and  usually 
implicating  the  dermoid  surface  of  the  di uni-membrane. 
Hut  the  examiner  would  be  very  apt  to  discover  a  d 
of  stenosis  of  the  canal  so  great  as  to  preclude  a  thorough 
inspection  of  its  wall,  and,  in  many  instances,  advanced 
to  such  a  point  as  completely  to  prevent  a  view  of  its 
fundus,  that  is,  of  the  membrane.  At  a  very  early  stage 
of  the  process  it  might  be  possible  to  detect  a  vesicular 
lifting  of  the  epidermal  layer  over  some  pari  of  its  e\lt  tit 
(an  appearance  Which  the  writer  himself  has  never  de- 
tected in  eczema  of  this  region,  although  he  believes 
himself  to  have  seen  it  in  a  case  of  impetigo  contagiosa 

involving  the  canal   lining).      At   a  little   later,  although 

still  a  very  early  stage  of  the  process,  and  perhaps  within 

a  few  hours  of  its  beginning,  the  walls  of  the  canal  might 
be  seen  to  present  a  moist  appearance,  being  already 
coated  with  the  discharge. — at  first  serous,  afterward  Bero- 
purulent,  and  perhaps  profuse  in  amount,  —  which  is  ex- 
uded from  the  surface  of  the  inflamed  skin. 

Such  an  examination  as  has  been  just  indicated,  if  con- 
ducted by  speculum,  would  be  painful  to  the  patient, 
perhaps  intolerably  so,  and,  therefore,  not  permitted  ;  so 
that,  for  inspection  of  the  canal,  its  partial  Btraightening 

and  dilatation  by  gentle  traction  on  the  auricle,  would 
have  to  suffice  the  examiner,  and  by  such  examination  he 
would,  in  most  instances,  be  able  to  see  but  a  short  dis- 
tance beyond  the  meatus.  Nay.  more,  this  very  traction 
in  itself  would  be  apt  to  cause  tin-  patient  pain  :  but.  as 
a  compensation  to  the  examiner  thus  hampered  in  his  in 
vesication,  it  should  be  staled  that  decided  pain  result- 
ing from  gentle  traction  on  the  auricle  is  in  itself  an  in- 
dication of  inflammation  seated  in  the  auditory  canal, 
although,  of  course,  no  proof  of  its  being  limited  thereto  ; 
and  that  extreme  pain  on  traction  of  the  auricle  is  an  in- 
dication rather  of  phlegmonous  inflammation  located 
ntiir  tin  meatus,  and  notably  of  furuncle,  than  a  BigD  of 
an  inflamed  condition  of  the  inner  portion  of  the  canal 
wall.  Whether  existing  independently  of,  or  as  secondary 

to,  intra-tympaiiic  inflammation,  such  extreme  pain  at- 
tending traction  on  the  auricle,  added  to  the  subjective 
symptoms  of  pain  in  the  ear  (especially  if  notablj  in 
creased  from  t  he  start  by  movements  of  the  jaw  in  chew- 

if  slight  deafness  and  tinnitus,  and  sliidil  fulness  in 
the  head,  and   very  often   Blight  itching,  should    lead   the 

examiner  to  search  for  prominent  and  tender  spots  near 

the   meatus,  and.  at  least    for  the  moment,  to  BU8ped   the 

existence  of  one  or  more  furuncles  as  tl 

his  patient's  discomfort ;  and  it  would  be  onlj  afti 

eluding  these  thai   hi-  could  aSSUme  tie    existence  ol  a  more 

diffused   and  probably  eczematous  Inflammation  of  the 

canal  as  its  i e  probable  can 

Tenderness  to  pressure,  made  either  in  front  of  the 
traL'u-  to   the   insertion    of    the   auricle   over  the 
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this  is  not  invariably  the  case,  forasmuch  as  chronic  der- 
matitis of  the  canal  may  exist  for  years  without  making 

its  presence  evident  by  symptoms  which  arc  annoying  to 
the  person  affected;  and  this,  of  course,  is  particularly 
liable  to  be  true  in  the  case  of  a  patient  who  is  of  a  low 
order  of  intelligence,  and  of  a  disposition  ool  easily  af- 
fected by  tritiing  symptoms. 

In  its  method  of  manifestation  such  an  acute  eczema 
would  differ  little,  if  at  all,  from  the  primary  form,  or 
from  that  secondary  to.  and  dependent  upon,  the  chemi- 
cal irritation  produced  by  the  discharge  from  an  otitis 
media,  or  by  the  medicaments  used  in  combating  this 
latter;  and  the  treatment  of  the  condition  would  be  the 
same  in  all  three  cases. 

Chronic  Edematous  Dermatitis. — And  now,  finally,  we 
come  to  a  consideration  of  that  chronic  inflammation  of 
the  skin  of  the  external  auditory  canal,  which  is  one  of 
the  commonest  of  those  conditions  which  the  aural  sur- 
geon is  called  upon  to  treat  ;  a  condition  that,  whatever 
be  its  exciting  cause  of  origin,  or  whatever  its  method 
of  manifestation,  probably  owes  its  existence,  in  the  first 
instance,  in  a  vast  majority  of  cases,  to  a  perversion  in 
the  constitution  of  the  patient's  blood,  brought  about  by 
faulty  elaboration  of  its  constituents,  and  existing  in 
what  is  known  as  the  "  gouty"  or  "  litlnemic  dyscrasia.  ' 
The  ill-understood  condition  of  the  nervous  system 
known  as  "  neurasthenia,"  may  in  some  instances  play 
the  part  of  causative  agent  in  initiating  or  maintaining 
this  chronic  dermatitis;  but  "neurasthenia,"  and  that 
other  and  far  commoner  condition  clinically  recognized 
by  all  physicians,  though  accurately  understood  by  none, 
and  known  as  "  struma,' or  the  "  strumous  diathesis," 
are  probably  rather  causative  agents  in  the  production 
of  acute  eczema  of  the  canal,  or  of  the  acute  exacerbations 
of  a  chronic  eczema,  than  they  are  of  a  chronic  dermati- 
tis in  this  region  which  only  occasionally,  or  it  may  be 
never,  presents  well-marked  features  of  the  typically  ec- 
zematous  process. 

The  rather  common  coincidence  of  a  more  or  less  dis- 
tinctly eczematous  dermatitis  of  the  auditory  canal,  acute 
or  chronic,  with  a  catarrhal  condition  of  the  nasopha- 
ryngeal mucous  lining,  has  led  some  observers  to  suspect 
the  existence  of  a  "  reflex  "  connection  of  cause  and  effect 
between  the  throat  lesions  and  those  in  the  ear  ;  and  such 
a  relation  between  the  two  sets  of  lesions  and  symptoms 
cannot  be  positively  denied  ;  yet  to  the  writer  it  appears 
equally  reasonable  to  assume  that  in  such  a  case  the  pha- 
ryngeal and  aural  troubles  are  simply  coincident,  and 
that  both  are  equally  the  secondary  manifestations  of  an 
underlying  dyspeptic  or  "  gouty  "  poisoning  of  the  pa- 
tient's blood. 

A  like  relation,  and  one  seemingly  of  a  more  indisput- 
ably "  reflex"  nature,  subsists  between  dermatitis  of  the 
auditory  canal  and  functional  or  pathological  disturb- 
ances in  the  uterus  and  ovaries;  for  it  is  a  matter  of 
common  observation  among  aural  surgeons  that  this  form 
of  aural  disease  is  of  frequent  occurrence  in  women 
affected  with  disturbance  in  these  distant  organs,  and  par- 
ticularly in  those  reaching  the  menopause  ;  and  that  in 
such  cases  the  aid  not  only  of  the  family  physician,  but 
occasionally  also  of  the  gynecologist,  is  demanded  for  the 
radical  and  permanent  cure  of  the  obstinately  recurring 
aural  affection. 

In  chronic  eczematous  dermatitis  there  is  seldom  or 
never  a  profuse  fluid  excretion,  the  presence  of  an  abun- 
dant discharge  generally  signifying  an  exacerbation  of 
the  disease.  The  discharge,  when  present,  may  beserous, 
sero-sanguineous,  or  sero-purulent  in  character  ;  is  inter- 
mingled with  a  greater  or  less  quantity  of  desquamated 
epithelial  scales,  and  is  apt  to  have  a  bad  odor  of  a  pecu- 
liarly pungent  character,  and  different  from  the  equally 
disagreeable  smell  of  a  discharge  originating  in,  and  pro- 
ceeding wholly  from,  the  tympanum.  The  desquamative 
process  is  always  present  in  greater  or  less  degree  :  some- 
times evidenced  only  by  a  furfuraceous  coating  of  the 
canal  wall,  which  in  such  cases  may  be  slightly  con- 
gested, or  may  appear  of  the  normal  color;  sometimes 
shown  in  a  shedding  of  rentable  sheets  of  skin  which  may 
be  superimposed  and  packed  together  so  as  to  form  a  dry 


oi  eluding  plug  .  sometimes  shown  in  n  ■ 
blotting-paper-like  mass  of  mingled  epidermis 
pus  or  gero  pus,  so  as  to  form  a  moist  occluding 
The  walla,  more  or  let                                en  i  onsiderubly 
thickened  as  the  result  of  the  chronic  dermatitis 
or  of  the  latter  combined  with  tli.'  thickening  left  by  in- 
tercurrent attacks  of  periostitis  and  perichondritis 
of  course,  from  such  thickening  there  results  a  bK  di 
the  calibre  of  the  canal.     This  thickening  of  its  di 
wall,  invoh  ingthe  outer  Burfaceof  the  drum-membrane, 
lead-  to  decided  impairment  of  the  hearing-power,  an  im- 
pairment increased  of  course  by  obstrui  ii f  thi 

Calibre    from   an    epidermal   plug   when   Mich   is   pi 

further  increased  by  the  stenosis  0f  the  canal  where  this 
exists,  and,  as  in  the  ease  of  ;(  transient  acute  inflamma- 
tion of  the  canal  lining,  dependent  al80  in  part  upon  a 
dary  congestion  and  thickening  of  the  tympanic 
mucous  membrane,  or  upon  the  presence  within  "tin-  tym- 
panum of  an  effusion  from  its  walls  thus  secondarily  in- 
volved in  the  inflammatory  process. 

From  what  has  just  been  said,  the  reader  will  naturally 
and  properly  infer  that  a  marked  degret  of  deafm 
characteristic  rather  of  a  chronic  dermatitis  than  of  Mu 
acute  eczema  of  the  auditory  canal.  From  what  was 
said  shortly  before  concerning  the  common  coincii 
of  naSO-pharyngeal  catarrh  with  external  otitis,  lie  will 
with  equal  propriety  infer  that  the  intra-tympanic  fac- 
tors of  such  deafness  may,  in  the  case  of  both  acute  and 
chronic  otitis  externa,  be  equally  or  more  dependent  in 
origin  upon  the  pharyngeal  lesions  than  they  are  upon 
those  co-incidentally  existing  in  the  external  auditory 
canal. 

Among  the  rarer  phenomena  attendant  upon  a  chronic 
dermatitis  of  the  canal  is  the'  appearance  ol  polypoidal 
growths  springing  from  some  point  of  the  canal  wall,  and 
owing  their  origin  to  the  supervention  of  actual  ulcera- 
tion of  the  wall  or  of  localized  necrosis  of  the  underly- 
ing bone.  It  is  probable  that  the  presence  of  fu 
growths  in  the  ear  is  as  frequently  due  to  a  chronic  dei 
matitis  as  it  is  to  any  other  cause ;  the  sporulcs  of  these 
fungi  lodging  and  finding  a  soil  suited  to  their  growth 
in  the  scantily  secreting  lining  of  the  canal,  just  as  they 
do  occasionally  in  the  similarly  secreting  lining  of  the 
tympanic  cavity  during  the  late  stage  ol  a  •  i i 1 1 1 i 1 1 i > 1 1 i 1 1 lt 

purulent   inflammation   of   this  cavity.      This  , lition, 

which  is  to  he  regarded  as  rather  an  accidental  compli- 
cating symptom  than  as  a  self-existing  disease,  will  be 
found  fully  discussed  under  the  heading  of  "  Parasitic 
Inflammation  of  the  External  Auditory  Canal.''  in  Dr. 
Frank  Bullet's- article  describing  the  congenital  delects. 

diseases,  and  injuries  of  that   canal  (Vol.   1.  of   this   \U  I 

KitKMi:  Handbook,  pp.  120  and  131).  No  better  means 
exists  for  the  destruction  of  these  grow  lbs,— at  least  w  here 

they  are  confined  wholly  to  the  canal,  and  probably  also 
in  most  other  eases,-  than  the  nitrate  of  silver  treatment, 
presently  to  be  mentioned  as  a  leading  remedy  in  com- 
bating the  external  otitis  they  so  commonly  accompany. 
In  certain  rare  instances  the  long  persistence  ol  a  chronic 
suppurative  otitis  media,  resulting  in  extensive  destruc- 
tion of  the  membrana  tympani,  and  a  subsequent  cov<  r 
ing  of  the  exposed  tympanic  wall  by  cicatricial  mem 
brane,  appears,  as  it  were,  to  convert  the  exposed  portion 

of  the  tympanic  cavity  thus  lined  with  epithelium  into  the 
inner  extremity  or  fundus  of  the   auditory  (anal,   and  to 

give  rise  therein  to  a  vi-vy  penistenl  form  of  desquama- 
tive dermatitis  of  its  wall.  This  condition  maj  be  re- 
garded either  as  a  desquamative  inflammation  of  the  t\  m- 
panum,  or  as  a  deep-seated  inflammation  of  the  wall  of 

the  external   auditory  <  anal,  to  which  lids  cicaliiz. 
lion  of  the  tympanum  has  been  added  as  a  -oil  ol  patho- 
logical annex.    The  freeing  of  Buch  a  deeply  lyingand 
irregularly  shaped  cavity  from  the  dense  plug  ol  epi- 
thelium, more  or  less  mixed  with  pus,  that  in  certain 
tightly  occludes  it,  is  a  task  of  no  little  difficulty.    One 

Case  of  this  kind,  in  which  it  seemed   that  a  distinctively 

eczematous  element  entered  into  the  nature  ol  the  patho- 
logical process,  ami  where  Beveral  fragments  oi   wood 

were  discovered    beneath    the   occluding    plug,    lias   Keen 

briefly  described  by  the  writer  in  his  article  on  "  Foreign 
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quelle.  Ungemachquelle,  Brilhbrunnen,  and  K 
brunnen.  The  waters  from  these  springs  arc  brought  to 
a  common  reservoir  and  thence  distributed  through  pipe- 
to  different  establishments  in  the  city.  There  is  a  sepa- 
rate reservoir  for  the  water  of  the  Ursprung,  but  ii  is 
generally  mixed  with  the  rest  in  its  distribution  through- 
out the  city.  The  principal  constituents  of  the  water  of 
the  Ursprung,  and  their  amount  in  parts  per  thousand, 
are,  according  to  the  most  recent  analysis  by  Bunsen,  as 
follows  : 

Sodium  chloride 2.151 

Potassium  chloride (I.  li;:i 

Calcium  carbonate U.IIi5 

Calcium  sulphate 0.202 

In  some  of  the  springs  Bunsen  has  recently  found 
lithium  chloride  in  the  proportion  of  0.0295  to  0.0806 
6m.  per  litre.  The  temperature  of  the  different  springs 
varies  between  149'  and  155.5°  F. 

All  of  the  alleged  therapeutic  methods  commonly  used 
at  the  German  spas,  mud-baths,  douches,  herb-juice 
baths,  milk-cure,  whey-cure,  grape-cure,  etc.,  arc  car- 
ried out  at  Baden-Baden.  The  summer  season  extends 
from  the  beginning  of  .May  to  the  end  of  October,  but, 
as  mentioned  above,  the  resort  is  frequented  more  or  less 
during  the  entire  year. 

The  principal  diseases  for  the  relief  of  which  a  course 
of  the  waters  at  Baden-Baden  is  recommended  are  gout, 
rheumatism,  paralyses,  and  various  affections  of  the  ner- 
vous system.  Recently  it  lias  become  fashionable  to 
send  here  patients  with  skin  diseases  or  disorders  of  the 
digestive  system,  and  women  with  affections  of  the  re- 
productive organs.  On  account  of  the  mild  and  equable 
climate  many  sufferers  from  pulmonary  affections,  and 
convalescents  from  acute  disease,  often  derive  considera- 
ble benefit  from  a  residence  of  longer  or  shorter  duration 
at  this  resort.  Many  others  visit  Baden-Baden  merely 
for  pleasure.  •  T.  L.  S. 

BADEN-BEI-WIEN,  so  called  to  distinguish  it  from 
other  places  ou  the  continent  of  Europe  having  the  same 
name,  is  a  watering-place  in  Austria,  and  a  popular  sum- 
mer resort  for  the  Viennese.  There  are  upward  of  thir- 
teen thermal  springs  here,  with  a  temperature  ranging 
from  77°  to  97°  F.  The  water  is  clear  as  it  emerges  from 
the  ground,  but  becomes  turbid  on  exposure  to  the  air, 
and  possesses  a  strong  odor  and  taste  of  sulphuretted 
hydrogen.  The  waters  are  used,,  as  a  rule,  only  for 
bathing  purposes,  that  of  the  Ursprungsquellc,  or  Hom- 
erquelle,  however,  being  also  employed  internally  in 
certain  eases,  usually  mixed  with  milk,  or  whey,  or  with 
other  mineral  waters.  The  principal  constituents  of  this 
spring,  according  to  an  analysis  by  Keller,  are  as  follows  : 
One  litre  contains  of 

Grams. 

Calcium  sulphate 0.3468 

Calcium  carbonate 0.3387 

Sodium  chloride 0.n»;?i) 

Sodium  carbonate 0.0064 

Sodium  sulphate 0.1882 

Potassium  sulphate 0.0640 

Magnesium  chloride 0.0500 

Magnesium  sulphide O.OUlti 

Silicic  acid 0.0020 

Organic  matters 0.0013 

Total 1.0650 

The  gases  are  carbonic  acid,  nitrogen,  oxygen,  and 
sulphuretted  hydrogen. 

The  baths  of  Austrian  Baden  are  recommended  for 
those  suffering  from  the  so-called  scrofulous  troubles. 
Chronic  respiratory  catarrhs,  chronic  rheumatism  and 
gout,  and  sonic  forms  of  Bluggish  skin  diseases. 

Baden-bei-Wien  lies  on  the  eastern  slope  of  the  Alps,  at 
an  elevation  of  a  little  over  700  feet  above  sea-level. 
The  climate  is  fresh  and  invigorating,  but  sudden 
changes  of  temperature  are  not  uncommon,  necessitating 
rami. ,n  on  the  part  of  those  suffering  from  affections  ol 
the  respiratory  organs.  The  resort  is  visited  the  year 
through,  but  is  naturally  more  frequented  durini:  the 
summer  season,  which  extends  from  the  first  of  May  to 
the  middle  of  October.  7'.  /-■  8. 


BAGNERES-DE-BIGORRE.  or    B  \ dour, 

is  a  thermal  station  in  the  department   of  the  II 

I'.Mvnccs.   Prance.       It  is  a  little  town  of   some    lo  I 

habitants,  situated  in  the  valley  of  the  Adour,  on  a  sbi  I 
tereii  slope  ■■!  the  mountain,  at  an  elevation  of  1,901 
above  sea-level.     The  climate  is  mild  and  nol  Bubject  to 
very  great  or  sudden  variations  of  temperatun 

are  sonic  forty  chalybeate  BpringS  here,  ha\  inu  a  t<  mpcr- 

ature  ranging  in  the  different  springs  from  88  to  1 19  P. 
The  following  is  the  composition  of  two  of  these  springs, 
according -to  analyses  by  Ganderax,  computed  in  grains 

per   litre  ; 

Soui 
de  la  Seine.      du  Dauphin. 

Sodium  chloride 0.U6S  0.040 

Magnesium  chloride 0.180  0.104 

Sodium  sulphate 

Calcium  sulphate  1.680 

Magnesium  carbonate ohm  o.H9 

Calcium  carbonate 0.268  0  ll'.' 

Ferrous  carbonate 0.114 

Silicic  acid   unit 

Organic  matters    

1-"" 

Totals 2.754 

These  waters  arc  used  internally  and  in  baths  in  the 
treatment  of  anaemia  and  chlorosis,  intestinal  sluggish- 
ness occurring  as  a  result  of  a  sedentary  life,  hepatic 
congestion,  etc.  Bigorre  is  a  favorite  summer  resort  tor 
Parisians,  and  the  accommodations  for  guests  are  excel- 
lent. T.  I 

BAGNERES-DE-LUCHON  is  a  small  town  in  the  de- 
partment of  the  Haute  Caroline,  France,  not  far  from 
the  Spanish  border.  It  lies  in  a  valley  of  the  Pyrenees, 
at  an  elevation  of  about  2,000  feet  above  sea-level,  anil 
the  climate,  though  rather  mild,  is  subject  to  sudden  and 
wide  variations  of  temperature.  There  arc  forty  nine 
thermal  sulphur  springs  in  the  place,  the  temperature  of 
which  ranges  from  61    tol64.fi    P.     The  following  is  the 

composition   of  the   Source  dc  la    Keine.  according    to  all 

analysis  by  Filhol.      One  litre  contains  of 

Qrnma. 

Sodium  sulphide O.i 

Iron  sulphide 0  I 

Manganese  sulphide 0.U088 

Copper  sulphide ti 

Sodium  phloride 0.0624 

Sodium  sulphate 0.1 

Potassium  sulphate a. 1 1  '.i-.' 

Calcium  sulphate 0.0812 

Sodium  silicate tl 

Calcium  silicate 0.0102 

Magnesium  silicate 0.01  18 

Aluminum  silicate 0.1 

Silicic  acid 0 

Total 0.251! 

The  gases  arc  oxygen,  nitrogen,  and  sulphuretted  hy- 
drogen,    The  temperature  of  the  water  is  182.4    P. 

The  waters  of  the  l.uchon  springs  arc  employed  inter- 
nally and  externally  in  the  treatment  of  rheumatic  and 
gOUty  affections,  caries  and  necrosis,  various  s^b,  ,ljs. 
cases,  chronic  mercurial  poisoning,  syphilis,  etc, 

l.uchon  is  the  most  celebrated  of  the  many  springs  in 
the  Pyrenees,  and  is  visited  by  upward  ol  20,000  persons 
during  the  season,  which  extends  from  the  middle  of 
June  to  the  middle  of  October.  T.  I.   8. 

BRAIN.     6bo88   ob    Macroscopic   Anatomy. — §  1. 

Seopt  of  //im  article. — Th<  histological,  physiological, 
and   surgical   aspects  of  the  brain   arc   discussed 

where  in  this  and  in  preceding  volumes  ;  here,  'In  i 
the  organ  will   be  considered   mainly    from  the  morpho- 
logical stand  point. 

=■  2.  The  liberal  provision  of  the  publishers  for  illus- 
trations  has   rendered   it    possible    t"   Compost     tin-    text 

Largely  of  commentaries  upon  the  points  illustrated  by 

the  figures,  of  tin-  in.",  figures,  80  represenl  prepara- 
tions'made  by  the  writer  for  the  museum  of  Cornell 
University  ;  *  these  preparations  are  designated  by  their 

*  The  writer  desii 

to  man)  ttud 

3,  u,  Qegi  »ls*J  l'»ve    I ■• 

great  value. 
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great  mesal  (median)  organs  which  is  nearest  the  dorsal  adults  the  series  of  centrums   or  bodies  of  the  vi 

surface  of  the  body,  and  farthest  from  the  heart  ;  Pig.  braj),  Fig.  4684,  odontoid  proeeu  etc      The  enteron  is  in 

4685.    The  other  two  arc  the  enteron  (alimentary  canal)  the  ventral   (hsemal)  cavity;  the  neuraxis  occupies 

Fig.  4685,  asophagus,  and  the  axon  (skeletal  or  body  axis  ;  dorsal  (neural  or  cerebrospinal)  cavity     the  axon  forms 

notochord  in  early  embryos,   but  in   later  stages  and  I  a  partition  between  the  two. 


.  bregma 


lambdoidal  suture 


Fig.  4684.— Mesal  Aspect  of  the  Right  Half  of  an  Adult  Head,  the   brain   hardened   in  place  by  continuous  aUnjeotlou      Ml:  T 

head  of  William  Menken,  who  was  hanged  for  murder  in  .Julv.  1885;  the  specimen  was  ibown  at  the  American  Neurologi. 
and  at  the  American  Larvngological   Association   in   1888  [see  article  by  Dr.  Harrison    Allen,  in    New  York  Vedloal  Journal,  Pebruai 
the  mode  of  preparation  is  described  in  the  article  Removal  of  the  Brain.)     1,  The  star   npontbe  moot 

sinus  indicates  the  location  of  the  dorsal  end  of  the  central  fissure  ;  2,  caudal  part  of  the   paracentral   Unsure;   8,  Inflected  Basun 
fissure  ;  5,  callosal  margin  of  the  falx,  indicated  by  the  interrupted  line:  8.  oocipit  .1  Assure :  ?,  calcarlne  Sasure  ;  B,  In  the  longitu 
dorsad  of  the  torcular  :  9,  tentorial  sinus  :  10.  a  sphenoidal  sinus  (not  vascular,  but  a  oavitj  in  tbe  sphenoid  bone);  11,  a  front 
palatine  canal  :  13,  basioccipital   bone  ;  the  basisphenoid  has  10  upon  it,  but  the  two  bone-  are  continuous ;  11.  naso-pharynj  aaryns  ; 

16.  soft  palate. 

Defects.—  The  planes  of  section  of  the  brain  and  of  the  other  p.rls  are  not  absolutely  identical,  although  perhaps  neai 
poses.     The  section-plane,  as  made  by  the  saw.  passed  inst  -mi-ira. I  of  the  meson  so  as  to  leave  attaohed  to  the  right  half  tbi 
septum,  the  latter  scored  slightly  in  its  cephalic  part ;  the  preparal  ion  was  photographed  in  this  condition,  bill  later  Lh. 

ing  along  the  longitudinal  sinus,  so  as  to  expose  the  flss  ires  :  then  the  various  parts  thai  cross  the  mes lallosum,  foi 

were  gradually  pared  down  until  the  exposed  surfaces  were  verj  nearly  mesal  :  the  changes  in  these  parts  wen 

graph  served  to  locate  all  the  parts  ;  the   fissures,  however,  were  drawn  from  measurements  of  their  rels 

and  all  the  soft,  vascular  parts  are  swollen   by  the  alinjection ;  the   margins  of  the  tongue  are  moulded  upon  I 

wall  of  the  pharynx  are  obviously  thickened,  and  the  subturbinal  projects  beyond  the  true  margin  of  the  septum  Into 

haps  the  case  temporarily  during  the  congestion  attending  a  severe  "cold  in  the  head."     No  attempt  ha 

the  structure  of  the  skin,  the  exact  direction  of  the  lingual  muscles,  or  the  details  of  che  nuchal  ti  '•  ' 

to  serve  mainly  as  a  diagram,  and  the  specimen  will  be  more  completely  described  and  figured  hereafter.     .See  $  a. 
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■  train. 

Brain. 


5^ 


the  neuraxis  iu  any  other  vertebrate,  and  in  an  immature 
human  being  ;  but  witli  the  adult,  in  certain  regions,  the 
olfactory  bulbs  (Fig.  4689)  and  most  of  the  myel  (spinal 
cord,  Fig.  4684),  the  cavity  is  more  or  less  completely 
obliterated. 

§  LO.  Prop.  IV.  Location. — The  brain  is  contained 
mainly  within  the  cranium,  although  part  of  the  post-ob 
longataor  even,  as  appears  in  Fig.  4084,  a  little  of  the 
cerebellum,  may  extend 
bej  ond  the  limits  of  the 
Foramen  magnum.  It 
is  remarkably  sheltered 
and  clothed  by  the  cra- 
nial bones  and  by  the 
soft  parts  cctad  and  en- 


callosirm  (genu; 


terma--__ 
precribium  — 
optic  nerve  — 

(//TEMPORAL 
chiasma ,  -W'J 
optic  tract  -fh 


tortts 
lura. 

albicans' 
postcribrum 
pregenicillurn  — 

tad  of  them,  Figs.  4686 
and  4687. 

§  11.  Points  illustrat- 
ed upon  Fig.  4687. — A. 
The  successive  cover- 
ings of  the  brain,  hairy 
scalp, periosteum,  calva, 
dura  (ental  periosteum), 
arachnoid  and  pia. 

B.  The  shadowy  appear- 
ance of  a  fissure  covered  by 
the  piarachnoid. 

C.  The  sharper  outline  of  a 
fissure  when  the  piarachnoid  FlG- 4f 
is  removed. 

D.  The  difficulty  of  separat- 
ing the  arachnoid  from  the 
pia  ;  in  a  transection  of  a  fiss- 
ure, however,  the  former  will 
be  seen  to  pass  across  the  fis- 
sure from  gyre  to  gyre,  while 
the  latter,  with  blood-vessels, 
dips  into  the  fissure  as  a  fold. 

E.  The  presence  on  the  en- 
tal surface  of  the  piarachnoid 
of  a  pia!  fold,  the  ruga. 

F.  The  minutely  punctate 
aspect  of  the  depiated  cortex 
by  reason  of  the  extraction  of 
minute  vessels  entering  from 
the  pia.  The  ental  surface 
of  the  pia,  here  represented 
smooth,  should  have  a  floccu- 
lent  appearance,  called  tome  it  - 
turn,  from  the  attachment  of 


§  13.   Prop.  VI.      The  negm  i    the 

brain    i-   invisible    from  the   dorsal    asp 
hardly  suggested   when   the  cerebellum   as  well  as  the' 
cerebrum  is  in  view  ;    more  obvious  from  the  hit • 
peel  (Fig.  4715)  ;  still  more  so  from  the  ventral  Bidi 
1689) ;  clearer  still    from  the  mesa)  aspei  .    1684, 

4711.  and   1718),  and  unmistakable  with  early  embryos 
(Figs.  4690,  4693,  and  4697),  which   therefore,  b  i 

practical  difficulties  as  io  procuring, 

preserving,  and  dissecting,  would  nat- 

~*-v      orally  form  the  best  introduction  to 
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human  encephalic  morphol- 
ogy. 

5$  14.  Points  illustrated  by 
Fig.  4688.— A.  Thecompl 

absence    of    any    appear) 

of  segmentation,  all  other  re 
C ealed   from 


these  vessels 

§  12.  Prop.  V.  The  fundamental  morphological  idea 
of  the  brain  is  that  it  consists  of  a  series  of  segments, 
comparable,  although  not,  probably,  strictly  equivalent. 
The  development  (Vol.  I.,  p.  636)  and  comparative  anat- 
omy of  the  organ  can  hardly  be  treated  upon  any  Other 
basis;  it  is  recognized  in  the  discussion  of  encephalic 
physiology  and  of  psychology,  and  the  descriptive  anat- 
omy of  the  organ  is  most  conveniently  based  thereon. 


Base  (Ventral  Aspect)  of  the  Brain.  From  Henle.  Edinger,  and 
nature;  x  .7.  1,  Ventral  (-'anterior") column;  2,  line  between  the 
ventral  and  lateral  column  ;  3,  ventrimesal  fissure. 

I' reparation. — The  cerebellum  has  been  allowed  to  Fall  dorsad  by  Its    glons    being 
ownweight;  thereby  the  occipital  lobes  are  divaricated  somewhat,  the    view   by  the   preponderating 
encephalic  curvature  is  reduced,  and  the  crura  are  more  fully  exposed,     cerehrimi 
The  hypophysis  and  infuudibuluni  have  been  severed  from  the  torus, 
and  the  pia  removed,  together  with  the  cranial  nerve  roots,  excepting 
the  optic.    The  right  olfactory  cms  has  been  divided  near  it-   . 
ment.     On  the  left  the  operculums  are  divaricated  somewhat,  bo  as  to 
expose  the  ventro-latcral  aspect  of  the  insula. 

Defects. — As  may  be  Been  from  profile  views  of  the  brain  t  Pigs.  4084 
and  4711),  in  the  natural  condition  of  the  organ   the  pons  and  the  chi- 
asma are  nearly  in  contact,  and   the  intervening  region,  crura,  etc..  is 
practically  invisible;  the  ventral   surface  of  the  metepenoephal  also 
forms  little  more  than  a  right  angle  with  that  of  the  prosodiencephal ; 
consequently  in  a  direct  view  of  either  region  the  other  is  great! 
shortened,  and  even  the  equal  division  of  the  obliquity  between  them 
shows  neither  to  advantage.   The  fresh  or  Imperfectly  preserved  brain, 
when  resting  upon  the  dorsal  aspect,  will,  however,  straighten  it- 
it  is  commonly  represented.     To  include  BO  large  I  surface  within 
figure  of  moderate  size  certain   details  must  be  inadequately  presented 
or  omitted  altogether.     For  enlarged  views  and  descriptions  of  ipeolal 

regions  see  the  following  figures :  Postoblongata  and  pons,  4712 and  "."  lTJ  '.  '  "  """  ""'  "  Pnn; 
4720;  crura  and  hypophysis,  iTlvJ  and  4738;  cerebellum,  1717  and  CipaJ  assures  as  the  central 
4720;  frontal  lobe,  4762:  entire  hemlcerebrum,  4770 ;  cranial  nerves,    (just   cephalad  of  whicb   00 

4712.     The   fissures   in   the   present   figure,    substantially  as   given   by     .V  - ,r  1, ,    ,,j.|..    ,\    ....     -.      .  ...I 

Hente,  need  not  be  regarded  as  signifying  anything  more  than  the  gen-    ,        '   -  .    .     ,      '  .     ;   "" 

eral  aspect  of  the  cerebrum.  "l«'   OCCipital    (deep   indenta- 

tions near  the  caudal  end  I. 
§  Io.  Points  illustrated  upon  Fig.  4689.  — A.  The  enor- 
mous preponderance  of  the  visible  parts  oi  the  presence- 
phal  and  epencephal  over  the  other  segments,  thereby 
occasioning  the  nol  unnatural  though  very  unphilosoph- 
ical  division  of  the  entire  brain  into  cerebrum  (cerebrum 
proper,  olfactory  bulbs,  and  tbalami)  and  cerebellum 
(with  pons  and  postoblongata),  the  Intervening  narrow 
raesencephal    being    regarded    as   an    isthmus    merely. 


B.  The  division  of  the 
cerebrum  into  two  approxi- 
mately >\  mmetrical  halves, 
the  hemicerebruma  ("i 
bral  hemispheres  ")  by  a  deep 
fissure,  the  intercerebra]  or 
"  greal  longitudinal." 

('.  The  general  form  of 
the  cerebrum,  and  the  t  stent 
of  its  B&suration  in  a  highly 
educated  man. 

1).    The  lack  of  exact  s\  m 
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complex  structures  to  simple,  of  irregular  to  regular, 
of  crooked  to  straight,  and  of  rough  to  plain.  I 
pies  of  this  process  are  the  representation  of  the  segments 
as  BUbequal  in  size  and  on  the  same  plane  (Figs.  4693, 
4695,  and  4696) ;  the  lateral  extension  of  the  various  out- 
growths of  the  mesal  parts  (Figs.  1699,  4704,  and  1705  ; 
the  straightening  of  the  medicornu  (Fig.  4754);  the 
schematic  representation  of  the  fissures  (Figs.  4768  and 
4769).  and  the  designation  of  the  human  geniculums  as 
pre  and  post  rather  than  external  and  internal  (§  2'2,  Hi. 
1 21.  Prop.  IX.  The  adult  human  brain  presents 
great  and  perhaps  peculiar  departures  from  the  general 
type  as  based  upon  embryology  and  comparative  anat- 
omy, and  while  anatomically  admirable  and  physiologi- 
cally nearly  perfect,  it  may  fairly  be  characterized  as  a 


Fig.  4691. — Dorsal  Aspect  of  the 
Embryo  shown  m  Fig.  4690. 
274 ;  X  6.  This  and  the  three 
following  figures  are  too  deeply 
shaded.     See  §  18. 


funis 


Pro.  4693.— Ventral  Aspect  of  the 
Embryo  shown  in  Figs.  4690, 
46(11,  and  4698.  874;  ■  «.  The 
left  arm  has  been  removed.  See 
§1'.). 


morphological  monstrosity.  Among  other  genera!  feat- 
ures, the  segmentation  of  the  brain  is  inure  easily  recog- 
nized in  many  lower  or  more  generalized  vertebrates, 
and  even  in  mammals  where  the  cerebrum  is  less  pre- 
ponderant than  in  man  ;  Figs.  4694  and  4698. 

§  22.  Points  illustrated  upon  Fig.  4694.— A.  The  greater 
obviousness  of  the  segmental  constitution  than  with  the 
adult  human  brain  from  any  point  of  view. 

B.  The  smaller  relative  size  of  the  cerebrum  than  in 
man  or  the  cat  (Fig.  4698). 

C.  The  much  less  extent  of  the  eallosum  than  in  man 
or  the  eat,  making  it  possible  to  uncover  the  diencephal 
without  the  mediseetion  required  in  the  cat  (Fig.  4698). 

D.  The  presence  of  a  distinct  roof  of  the  diacoele,  the 
interthalamic  space,  notwithstanding  the  cerebrum  has 
been  removed. 

E.  The  relation  of  this  roof,  the  diatela,  to  the  ha- 
benas,  the  ridges  demarcating  the  dorsal  and  ectocce- 
lian  from  the  mesal  or  entoeceliau  surfaces  of  the  thai- 
ami. 

Vol.  VIII.— 8 


I-'.  The   non-adhesion  of  the  thalamus  to   thi     I 

ei  n  brum  in  any  wa\  such  as  lo  indicate  that  Hie  formi  r 
enters  into  the  composition  <>f  the  paracoelian  floor. 

<;.  The  less  extension  of  the  caudatum  at  tl 
tin-  thalamus,  which 
si.  gravely  modifies 
and  complicates  the 

segmental    relations  [  M                   -^Uss"  ••■•auln 

11.    The    less    pro-  iW     «■»■     pa,, 

lection    of  the    pre-  \\K/   l^V tWtj M 

genicnlum  lateradof  w*v.^BH_LKu* 
the   postgeniculum, 
sii  that  they  present 
much   more   nearly 

than    in    man    their  A% 

proper  relations  of  K?. 
cephalic  and  caudal 
elevations    of     the 

diencephal.  S-. 

I.  The  slightness 
of    the     transverse 

furrow  between  the  1 
pregeminum     and 

postgeminuin.  Mrnfri   l  T> 

.1.  The  more  near- 
ly equal  size  of  the 
lateral     and     mesal 

(vermis)  lobes  Of  the  Pia    4698.— The    Entire  Series  of  Encephalic 

cerebellum,  and  the  '/V,'";  ;,f,  ""   "' 

.  4l><JU-.|f>'.i2   Represented     upon 

concomitant aDSence  xhta  figure  is  a  combination  of  pan-  of 

of      the      vallecula.  Figs,  469]  ami  4692,  ae  if  the  encephalic 

which   is  so  obvious  curvature    wen-   obliterated.     Tins   ideal 

,            '  l    l      ■        i  Btraightening,    a    form   of   normalization 

on  i  in-  cauaai  aspect  (§  80),  may  be  Ulustrated                •:  Flex 

of  the  adult  human  the  Index  finger  upon  itself  as  fur :. 

cerebellum       (Fi<*s.  ble;  let  the  nail  represent  the  proaooa 

ai'hq    »,1  ,i'"'1r"\  knuckle  the  metepiooele,  and  the  prominent 

.    „.y     Tj             v  middle  joint  the  i                  tromeitherthe 

£    23.     Prop.      A.  dorsal  or  palmar  aspect  only  part  of  the  oon- 

The    recognition  of  vex  surfaces  are  visible:  but  If  the  linger 

the  lirnin    n«   i   son--  be  extended  all  tall  into  one  view.    Thcob- 

inc   main   a.s   a  ecg  ject  of  this  figure  Is  to  enabln  a  oomparison 

merited  organ  is  not  to  be  made  between  the  enoephaile  cavities 

dependent  upon  the  of  this  early  embryo  and  thi  «e  •■(  the  adult 

diteriniieilion  of  the  cat  as  shown  in  Fig.  47in      T\ 

attciniina  lononnc  m.e  II1U(.h  f;yi..a,.r.  m  „,,,„,„ 

exact  numoerot  Beg-  reality,  consisting  mainly  in  the  redaction 

ments,  their  equiva-  of  most  of  tin-  cavities;  the  thick. mug  of 

lenev   or  their  boon-  n|ost  of  the  parietes;  the  great  and  Irreg- 

,   ".•  '       T'    .     ".'  ular  extension  oi  the  lateral  masses,  heml- 

daries.      It    is  quite  cerebrums,  containing  the  paraooeles  ("lat- 

probable,  for  exam-  eral  ventricles"), 
pie,    that    the   post- 

oblongata  represents   two    or    more  potential  segments 

or  neuromeres,  but  practically  it  may  be  regarded  as 
single. 

§24.  Pro]).  XI.     Among  living  anatomists  there  is  a 
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Fig.  4694.— Dorsal   Aspect  of  the  Brain  of  n 
brum  iiiid  Cerebellum  Pushed  In  Opposite  Dlreoi 

Preparation. — While  fresh,  the  cen  '  '  "'"' 

the  hemispheres  cephalad,  and   the  relnm 

then  placed  in  strong  all  '•    1 '"' 

segmental  na  he  left,  the  i  "'  »"• 

right,    The  specimen  ha 

very   general,  though  not   universal,  admission  o 
definitive,  enceplialic  legmenU,   represented    respectively 
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in  one  or  more  directions.  In  man  and  the  mammals 
generally  this  overlapping  is  in  inverse  ratio  to  the  origi- 
nal size  of  the  parts.     The  mesencephal,  at  one  period 

most  prominent,  is  encroached  upon  by  the  diencephal 
at  the  sides,  by  the  pons  ventrad.  the  cerebellum  dorsad. 
and  all  are  eventually  covered  by  the  cerebrum,  primar- 
ily a  comparatively  insignificant  portion  of  the 
brain. 

|  30.  Points  illustrated  upon  Pig.  4(>!)7.— 
A.  The  general  form  of  the  body  and  limbs  at 
this  period. 

B.  The  visibility  of  all  the  encephalic  sea 
ments,  excepting  the  diencephal  ;  even  this 
may  he  regarded  as  represented'  by  the  optic 
nerve,  dimly  seen  through  the  indentation  at 
the  ventral  margin  of  the 
cerebrum. 

C.  The  marked  prepon- 
derance of  the  cerebrum. 

D.  The  absence  of  any 
lateral  fissures  excepting 
the  Sylvian  fossa  ;  compare. 
however,  the  right  hemi- 
cerebrum,  as  shown  in  Fig. 
4756. 

E.  The  simplicity  of  the 
other  regions,  better  shown 
in  Fig.  4756  ;  the  cerebellum 
is  a.  narrow  and  undivided 
mass,  as  in  Fig.  4714  ;  the 
mesencephal  presents  a 
slight  transverse  depression 
between  the  pregeminum 
and  postgeminum. 

?  31.  Prop.  XV.  This 
segmental  overlapping  is, 
upon  the  whole,  greater 
caudad  than  cephalad,  most 
of  the  segments  presenting 

something  like  the  "  rake  "  of  the  mast  of  a  ship.     The 
cerebellum,  for  example,  not  only  extends  both  cepha- 
lad and  caudad  from  its  connections  witli  the  epencepha- 
lic  floor,  but  is  tilted  distinctly  caudad  (Fius.  411^4,  4711, 
4719,  and  4721). 

s  82.  Points  illustrated  upon  Fig.  4698.— A.  Tin-  possi- 
bility, even  with  so  high  a  mammal  as  the-  cat,  of  making 
a  preparation  that,  without  disturbing  the  essential,  mor- 
phological features  of  the  organ,  may  exhibit  all  of  the 
encephalic  segments,  in  part  at  least,  excepting  the  last, 
the  metencephal. 

B.  The  tendency  of  three  of  the  encephalic  segments 
to  overlap  those  caudad  of  them.  The  cerebellum,  the 
epencephalic roof ,  partly  conceals  the  postoblongata,  met- 
encephal, in  its  natural  attitude;  in  the  present  figure 
it  is  tilted  caudad.  The  mesencephal  (geminal  or  optic 
lobes)  is  covered  partly  by  the  cerebellum  and  partly  by 
the  cerebrum,  ami  also  at  the  sides  overlapped  somewhat 
by  the  postgeniculums,  elements  of  the  diencephal  ;  in 
the  figure  these  bodies  are  in  deep  shadow,  crossed  by 
the  line  3  on  the  right,  and  on  the  left  by  the  line  lead- 
ing to  the  postgeminum.  Finally,  thecerebrum  conceals 
the  diencephal  ami  mesencephal,  and  even  the  cephalic 
slope  of  the  cerebellum  in  the  cat,  while  in  man  it  alone 
is  visible  when  the  brain  is  viewed  from  the  dorsal  as- 
pect. 

C.  The  relations  of  the  callosum  and  fornicommissure 
to  the  two  hemicerebrums,  as  lines  of  secondary  adhesion 
between  the  two,  the  one  dorsal  and  the  other  ventral. 

D.  That  the  triangular  area,  hemiseptum,  is  really 
only  a  portion  of  the  mesal  wall  of  either  hemicerebrum, 
which  has  been  intercepted  between  the  two  line-  of 
junction  above  named. 

E.  That  the  interval,  pseudocode  ("  fifth  ventricle) 
between  the  two  hemiseptums,  has  no  connection  witli 
the  true  encephalic  cavities. 

F.  That  the  callosum  and  fornix  are  in  no  sense  parts 
of  the  roof  of  the  diacoele  (third  ventricle) :  this  is  consti 
tuted  by  (1)  its  proper  endyma,  (2)  the  pia  covering  this, 
as  all  other  parts  of  the  brain.  (3)  the  pia  pertaining   to 


iii  .mi. 

iii  ..in. 


the  fornix,  which,  with  the  layer  r2)  and  the  Intervening 
ressi  Is,  constitutes  the  velum. 

G     Incidentally  it  may  be  remarked   that   the  cruciate 
fissure  in  cats  and  dogs  constitutes,  as  it  wei 
across  the  mesal  margin  near  the  cephalic  end  of  the 
hemicerebrum  ;  it  appears,  therefore,  upon  both  the  me 
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Fig.  4698.— The  Brain  of  h  ('nt  from  the  Dorsal  Lap*  t,  afb  rthi 
nam  and  Fornix  had  been  Divide.  [emicerebrums  Divaricated. 

IT  l  :       ■_'.     l.  Artery  (precerebrat?)  :  'l,  artery  joining  1.  peri 

atloRiim  from  the  velnm ;  8,  4,  tinea  of  division  oi  the  arachnoid, 
between  th.-  cerebrum  ami  cerebellum  ;  ">,  line  "i  division  oi  tin-  velnm, 
which  is  partly  removed  on  th.  .  expose  the  thalamus 

and  geminaof  that  Bide.    See  $  82. 

Preparation. — While  fresh  and  supported  by  th.    t  M,  the 

hemicerebrums  were  carefully    i  [pose  the  callosum ; 

this  was  divided,  beginning   with  the   sptenium;   then  I 

missure  until   the   Incision   reached   th.-  i> .  of  attachment   ..f  tin- 

velum,    Th.-  cerebellum  was  tilted  caudad  and  the  am 
It  and  the  postgeminum  divided;  th.  i  achnoid 

is  represented  by  tho  line  ■"..     'I  hi 

as  if  Inflated  with  air.     On  thi  cdlngob- 

liqnely  .-.nil.,  mesad  fe.ii.  under  the  mi 

two  layers  of  pia  constituting  the  velum  were  divided,  and  '  hi 
the  left  removed  so  i  more  distinct  eminum,  pre- 

geminum, and  thalamus.     The  cerebral  pia  was  removed. 

/,.     'iii.-  artei  les  should  I  with  a  red  i 

f..r  the  better  exposition  "f  i>" 

1  artery  (2)  which  penetrati  ...      No  attempt  hi 

made  to  show  the  linen  of  reflection  ■•!  the  araohnold  bel 
hemicerebruo  line  corresponding  with  tl 

the  fnl\  and  indicated   appro 
Tl..-  fornicommissure  Is  represented  too  thick  and 

Th.-  i hlearis  nerve  (JN    tr.)  stops  too  sharply  :.i  tho  n 

valvula,  from  which   it  arises.     Tl..   - 

Bharpl  \  similar  preparation  ..i  tl 

sirable,  but  extreme)}  difficult  t..  make,  on  ...  oounl  '  of  the 

hemicerebrums. 

sal   and    the   dor-o  lateral    aspects  ;   the    well-known 
easily  experimented  upon    motor   areas   of   the   line 

cupy  the  0  shaped  gyre  between  the  cruciate  and  coronal 
fissures.  It  does  not  follow,  however,  that  the  cruciate 
fissure  and  the  human  central  fissure  are  homologous, 

Prop.  XVI.     The  relation-  of  the  prosencephal 
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As  may  be  seen  from   Pig.  1703,  il  [a  certain] 
the  embryo  ;  it  i-  closed  in  an  alinjected  shark's  brain, 
and  probably  the  common  idea  respecting  ii  is  due  to  the 
ease  with  which,  in  the  adult  mammal,  it-  mi 
parietes  are  torn  in  the  removal  of  the  brain.     Thei 
been  compared  by  Burdacn  to  the  "  lateral  ventrii  ii 

('.  Borne  adult  human  brains  present  :i  Blight  e re 

al  each  side  of  the  aqueduct,  the  contracted  me 
oele  ;  with  frogs,  some  Reptiles,  and  all  Birds, 
the  mesencephalic  cavity  is  distinctly  tripartite, 
with  distinct  and  considerable  cavities  (paraque- 
dui  ts)  in  the  lateral  loin-  (Fig.  4700). 

§89.  Points  illustrated  by  Fig.  4706.— A.  The 
communication  of  the  paraccele  (Lateral  ventricle) 
with  the  mesa!  series  ol  encephalic  cavities  solely 

through  the  porta  ("  Foramen  of  M o 

B.  The  reduction  in  size  of  the  aula,  the  mesa! 
division  of  the  prosocoele,  relatively  to  the  diacoele, 
and  to  the  prosocoelian  lateral  extensions,  the 
paracceles. 

('.  The  location,  in  man  and  other  mammals, 
of  the  aula  at  the  dorso-cephalic  side  of  the  dia- 
ccele,  instead  of  directly  cephaladas  in  Amphibia  ; 
see  §  16. 

D.  The  concomitant  change  in  the  direction  of 
the  diacoelian and  prosocoelian  floors;  instead  of 
cephalo-caudal,  their  direction  is  more  or  less 
nearly  dorso-ventral. 

E.  The  crowding  of  the  coharium  caudad  by 
the  overlying  cerebrum  ;  the  conariumand  hypo- 
physis are  retained  in  the  figure,  however,  mainly 
as  landmarks. 

F.  The  relation  of  the  rima  (essential  pari  of 
the  "  great  transverse  fissure  ")  to  the  porta.  The 
line  along  the  meso-ventral  aspect  of  the  hemi- 
cerebrum  represents  a  narrow  trait  when-  the 
paraccelian  parietes  are  reduced  to  the  lining  en- 
dyma  and  the  covering  pin,  and  where  the  latter, 


terrn-d-  /torfcu- 


Fig.  4703. — Cast  of  the  Encephalic  Cavities,  Ventral  Aspect :  approxi- 
mately correct.  y  1  (':).  From  Weisker,  modified.  The  names  at 
the  right,  doubly  underlined,  designate  the  five  divisions  of  the  en- 
cephaloeiele,  together  with  the  slender  myelocele  (central  canal  of  the 
spinal  cord).  The  metacoele  and  epictele  together  constitute  the 
"fourth  ventricle"  of  the  text-books;  the  meaoccele  corresponds  bo 
the  aqueduct  or  iter  ;  the  diacoele  equals  the  "third  ventricle"  less  the 
aula,  which  is  the  mesa]  part  of  the  prosocoele  ;  prosocoele  includes  all 
not  already  specified,  viz.,  the  mesal  aula,  the  hit.  nil  paracoelei 
eral  ventricles  ")  and  the  two  portas  through  which  they  are  continuous. 
The  names  at  the  left  designate  the  parts  of  the  paraocBle,  viz.,  the 
cella,  extending  caudad  from  the  porta  :  the  precornu.  extending  re- 
phalad  :  the  medicornu,  extending  in  a  spiral  direction  laterad.  veutrad. 
cephalad,  and  mesad,  successively  ;  and  the  postcornu  projecting  can 
dad  from  the  cella.  I  is  placed  near  the  top  of  the  right  lateral  recess 
of  the  epiocele.  The  larger  part  of  the  figure  is  modified  from  a  pho- 
tograph of  the  wax  model  made  by  Weisker,  of  Freiburg  :  the  meta- 
Ciele,  myeloc.ele,  antl  part  of  the  epicceletare  from  a  oast  of  the  cavities 
in  a  child.  The  ventral  aspect  was  chosen  in  order  to  display  to  better 
advantage  the  uninterrupted  series  of  mesal  cavities,  and  the  porta-. 

Defecte.— The  writer  doubts  whether  any  part  represent- 1  he  corre 
Bponding  cavity  accurately.  The  portas  are  too  long;  compare  Fig. 
-1711.  The  diacoele  presents  neither  the  orifice  for  tie-  medicoinmissure 
(the  presumed  location  of  which  is  indicated  bj  the  dotted  circle  (2)  just 
caudad  of  tin-  portas)  nor  the  marked  ventral  extension  toward  the  hy- 
pophysis. The  medicornua  are  not  sufficiently  curved  :  in  reality  the 
extremity  of  each  approaches  the  diacoele  within  about  2.5  con.:  the 
postcornua  an-  too  short  ;  the  boundaries  of  the  epicoele  are  vaguely 
and  perhaps  incorrectly  indicated. 

?  38.  Prop.  XiX.  Commentary  on  Fi";.  -1704.— A. 
As  stated  above,  this  diagram  must  be  regarded  as  the 
expression  of  the  writer's  present  morphological  ideas 
respecting  the  brain  as  a  series  of  mesal  segments,  with 
or  without  lateral  extensions.  These  ideas  may  or  may 
not  be  sound,  but  the  facts  upon  which  they  are  based 
belong  to  the  common  stock  01  knowledge,  and  need  be 
but  briefly  stated  here. 

B.  In  all  mammals  where'  they  have  been  looked  for. 
and  in  some  other  vertebrates  (probably  in  most)  there 

extends  latem-vent  rail  from  the  "fourth  ventricle"  a  re- 
Cess  which  is  commonly  described  as  open   at   the  end 


Km.  1704.— Diagram  Exhibiting  the  Writer's  l'r nl  [deal  i 

Relations  of  the  Lateral  Bxten  noephalootBle,    The  Roman 

numerals,  a- in  Fig.  1685,  designate  the  ttvi ' 

not  //„■  ■■  I 

ventricle"  (paraqaeduct  i,  optoooele  of  •■  Anatomli 

the  optic  nerve  and  retina,  formed  originally  (see  VoL  t 

the  "  optic  vesicle,"  an  outgrowth  oi  the  diencephalii  vesicle  prior  to 

the  loin  .an.  .i.  ..i  the  "  cerebral  I.  the  rhino  a 

of  ti Ifactorj  bulb;  5,  the  par*  a  Is  or  "  lateral  ventricle" 

thecavitj  ol  elthei  bemicerebrum,  communicating  through  the  i«irta 
ramen  of  Monro")  with  the  aula  or  t  n  of  the  proso- 

ly  through  it  with  the  caudal  |H,rtions  of   tho  en- 
oephalocoek'. 
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pala,  etc.)  adjoining  the  rima  with  the  adjoining  hippo- 
camp  and  caudatum  (Figs.  4709  and  4751)  ;  or  the  trans- 


par;iplexu8. 


hippocamp 

Fio.  470S  — ThoHemicerebrumof  a  Foetus  i  Measuring  (i  ctm.  from  Breg- 
ma to  Heel  ami  Estimated  at  Vi  Weeks)  Opened  from  the  Lateral  i» 
pect.  3-10  ;  X  :<-  This  preparation  (really  the  right  hemieerehruin,  hut 
reversed  in  drawing)  is  figured  in  the  Xew  Yurk  if'  (ileal  Journal  for 
February  Hi.  1884,  but  unreversed  and  of  half  the  present  size  :  the 
length  of  the  foetus  is  there  given  incorrectly  as  4  etm.  1.  A  fissure. 
occipital,  calcarine  or  lambdoidal  ;  ".J,  tip  of  temporal  lobe. 

lucent  hemiseptum  with  the  mass  just  cephalad  of  the 
precoma  (Figs.  4710  and  4746). 

§  47.  Points  illustrated  by  Fig.  4708.— A.  The  large 
size   of  the   paraceele   and  the    thinness   of   the 
parietes. 

B.  The  nearly  uniform  thickness  of  the  pari- 
etes so  far  as  exposed. 

C.  The  extent  of  the  paraplexus,  and  its  ful- 
ness as  compared  with  that  in  the  adult  ;  possibly 
when  fresli  it  entirely  filled  the  paraceele,  but 
was  contracted  by  the  alcohol. 

D.  The  similarity  of  the  precornu  and  medi- 
cornu. 

E.  The  absence  of  distinct  indication  of  the 
postcornu,  indicating  that  this  may  lie  formed 
eventually  not  by  a  special  protrusion  caudad 
but  by  the  thickening  of  the  parieles  in  such  a 
way  as  to  leave  an  occipital  space  of  variable 
size. 

F.  The  commencing  formation  of  the  hippo- 
camp  as  a  corrugation  of  the  mcsal  wall  of  the 
medicornu. 

G.  The  non-extension  of  the  paraplexus  and 
thus  of  the  rima  to  the  extremity  of  the  medi- 
cornu. 

H.  The  presence  of  at  least  one  distinct  fissure 
(1),  the  calcarine,  occipital,  or  lambdoidal. 

I.  The  evidences  of  some  mesal  fissures,  per- 
haps transitory,  as  slight  corrugations  just  ceph- 
alad of  the  plexus. 

J.  The  formation  of  the  Sylvian  fossa,  with  as 
vet  no  trace  of  the  insula. 

§  48.  Points  illustrated  by  Fig.  4709.— A.  The 
great  extent  of  the  paracceles  at  this  period,  rela- 
tively to  the  entire  cerebrum,  and  to  the  mesal 
part  of  the  prosoccele,  the  aula. 

B.  The  less  difference  in  the  thickness  of  the 
parietes  than  in  the  adult. 

C.  The  distinct  collocation  of  the  hippocamp 
with  the  hippocampa]  fissure. 

D.  The  topographical  relation  of  the  Sylvian 
fossa,  the  first  stage  of  the  Sylvian  fissure,  to  the 
caudatum. 

E.  The  extension  of  the  postcornu  farther  cau- 
dad of  the  aula  than  the  precornu  extends  ceph- 
alad. 

F.  The  absence  of  the  insula  at  this  period. 

G.  The  outgrowing  margin  of  the  operculum. 
H.  The  depth  and  peculiar  shape  of  the  lambdoidal 

fissure  ;  See  Fig.  4758. 


?  »'•».   Prop.    XXVII.     Th,  bra  \  Ithin 

certain  limits  the  brain  may  be  likened  to  an  .  , 
the  comparison  has  been  carried  out  in  some  detail  by 
the  writer  in  "  Anatomical  Technology,"  p.  418  ;  with 
Schwalbe  and  others  he  believes  that  architectural  terms, 
oof ,  sides,  may  be  employed  appropriately  in  in 
dictating  the  general  locations  ,,f  the  segmental  pari 
latively  to  each  other  and  to  the  common  ca\  ity,  and  he 
has  proposed  two  specific  terms,  <<"/.>  (a  hall),  and  /*.rt,i 
■■  the  designation  of  certain  portions  of 
tin   cavity. 

§50.    Prop.    XXVIII.     ///■  ntour.—ln 

the  brain  Btraighl  Lines  ami   plane  surfaces   are  Infn 
quent,  and  the  spiral    form  is  nol    uncommon;    hence 

dissections  arc  often  more  instructive  than  mechanical 
sections,  and  normalization,  ai  tual  oi  ideal  ii  20),  is  gome- 
times  desirable. 

j;  51.  Prop.   XXIX.     Gotnm  —Of  the  parts 

connecting  lateral  masses   across  ti,,.   meson,    whether 

cellular  or   lihrous,  whether  direct  (true  COmmisSUn 

oblique  (decussations),  some  are  merely  specializations 
of  pre-existing  floors  or  roofs;  e.g.,  precommissure, 
postcommissure,  Bupracommissure,  pons;  others,  the 
callosum  and  fornicommissure,  are  either  new  forma 
tions  or  marked  extensions  ot  pre-existing  lines  or  areas 
of  conjunction  (Fig.  4757)  ;  the  medicommissure,  finally, 
as  well  remarked  by  Spitzka,  is  rather  a  fusion  of  con- 
tiguous surfaces  than  a  commissure  in  the  usual  Bense 
of  the  word. 

%  5-2.  Prop.  XXX.  Atrophic  parts. — Certain  parts, 
(terma,  hemiseptum,  valvula,  torus)  which  are  very  thin 
and  apparently  functiouless,  nevertheless  serve  to  con- 


candatom 
precoma 

i  genu 


boorua 
lambdoidal  f. 


thalamus     j 

■  onarium 


medicornu 

paraplexna 
Fig.  4709.  -Ventral  Exposure  of  the  Proaoreele  of  n  Poetni  nii.nu  34  cl 
Estimated  to  be  30  Weeks  Old.  489;        i  5      l.  Line  of  junctioi 
amns  and  the  oandatnm  :  1.  thin  extension  oi  the  paraplexna  into  thi 

it.r  the  preparation  was  made  this  became  a.  t.,< 
Bpecimen  must  be  depended  upon  to  *h..w  whethei  or  nol  unci 
and  in  what  way  it  Is  disposed  of  in  case  it  be  decidnos 
4,  dlaplexns.  ,,,■_•  m. 

oration.     The   brain  was  hardened    in    place    bj    nrtrnnl  alln 
scalp  and  oalva  were  removed  piecemeal,  and  the  dorsal  pari  - 
I  by  on.-  -weep  of  do-  knif.-  under  alcohol.     The  paraph 
indicated  bj  the  heavy  line  (endyma)  In. 
oandatnm  was  removed  so  as  to  onuuuaWa 

in..!  make  tl  e  tiL-urc  comparable  with  that  of  tbi  •  >"). 

tain  the  cirlioh mph  (cerebro-spinal  liquid),  and  may  b 
a  morphological  significance  as  representing  parts  more 
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F.  The  uot  very  obvious  relation  of  the  ectal  furrow, 
hippocampal  fissure,  to  the  ental  elevation  or  colliculus, 
hippocamp  ;  on  the  right  the  line  from  postgeniculum 
i  rosses  the  end  of  the  fissure,  which  is  not  others  ise  in- 
dicated. 

G.  The  relations  of  the  alba  (medulla)  to  the  ectocin- 
erea  (cortex)  and  the  entocinerea  ("central  tubular 
gray ") ;  the  metepencephalic  entocinerea  has  been  re- 
moved in  exposing  the  cavities,  but  it  is  distinct  ami 
abundant  at  the  sides  of  the  mesocirlc  (aqueduct),  of 
the  diacoele,  constituting  the  thalamus,  and  of  the  prosen- 
cephala precornu,  constituting  the  caudatum  and — un- 
expectedly— the  hemiseptum  and  fornicolumn,  all  which 
were  distinctly  gray  in  the  fresh  preparation. 

II.  The  caudal  extension  of  the  cerebrum  so  as  to 
reach  the  cerebellum,  and  thus  conceal  the  lateral  aspect 
of  the  intervening  segments,  diencephal  and  mesencephal. 

I.  The  fusion  of  the  thalamus  with  the  caudatum,  of 
the  diaccelian  side-wall  with  the  paracoelian  floor  ;  the 
line  of  junction  of  the  two  segments  may  be  regarded  as 
indicated  approximately  by  the  word  dien. 

J.  The  absence  or  inconspicuousness  of  the  lenticula, 
claustrum  and  insula  (compare  Fig.  4731). 

K.  The  less  width  of  the  diencephal  than  in  man,  so 


that  the  geniculums  maintain  their  proper  morpli 

cal  relation  o!  cephalic  (pre) and  caudal  (poal  l,  rathi 

of  lateral,  or   ••external,"  and  meaal,  or  "internal,"  as 

in  man. 

L.  The  extension  of  the  paracoeles,  the  propel 
tics  of  the  hemicerebrums,  can.  lad  from  the  aula  even  far- 
ther than  ccphalad,  thereby  warranting  the  diagrammatic 
representation  of  the  paracoeles  as  lateral  extensions,  do! 
cephalic  only. 

M.  The  absence  of  a  postcornu  in  the  cat.  as  in  most 
other  mammals,  the  exceptions  being  man.  monkeys, 
Seals,  porpoises,  and  .-nine,  if  not  all,  dogs. 

X.  The  distinctness  ol  the  fornicrista  in  the  cat  ;  it 
is  not  named  on  the  figure,  but  iniiv    be  -ecu  as  a  conical 

elevation al  the  cephalic  Bide  of  t lie"  aula. 

§  5s.  Prop.  XXXV.  A  convenient  classification  of 
the  encephalic  parts,  as  in  the  following  Table,  assigns 

them  first  to  the  segments  in  which,  at  least  provision- 
ally, they  may  be  held  to  belong;  second,  to  the  Iloor. 
sides,  and  roof  of  the  Begments ;  third,  to  categories  ac 
cording  to  their  thickness  or  other  feature  .  from  the 
nature  of  the  case,  several  pails  may  be  named  more 
than  once;  on  the  other  hand.  BOme  are  Omitted  alto- 
gether. 


Provisional  Classification  of  Encephalic  Parts  according  to  SijuunU,  Relations  to  Cavities,  and  Oilier  CliaracU 


Segments  and  chief  purls.  Phosencephal  :  Cerebrum.  Diencephai,  :    Thaliimi. 


General  cavities Pi  osocoele Diacoele 

Cavitary  divisions Paracoelc,  porta,  aula, cornu. .  Aulix,  infundilmliim 

Floors Fornix,  caudatum Torus,  etc Crura 


Mesencephal: 
Qemina, 

Mcsocoele 


Sides | Hemiseptum,  etc Thalami lamina 

Hoofs ,  Aulatela  and  callosum Diatcla Gemma  and  valvals,, 

Commissures  and  decus-  Callosum,     precommissure,  Medicommissure,    supra-  I'ostcommissiirc  .... 
salions.  fornix.  commissure,  chiasma. 


Epf.scephai.  :    Cere- 
belliiui. 



Lateral  re 

Preoblongata     and  Postoblongata 

pons. 

Pednnolea 

Cerebellum  and  liu- 

gala. 

1'ollS 


Metencephal: 
Postoblongata. 


■  lava. 

Mi  tat.  lu.  ObCOL 


Maxginal  parts . 

Tela* 

Plexuses 

Atrophied  parts 


Tenia,  fimbria,  pala '  Habena 

Aulatela Dintela 

Prosoplexus  Diaplexus 

Prosoterma Torus Valvula 


Appendages Olfactory  bulb  ('r ) 


Ental  elevations . 
Ectal  elevations  . 


Ectal  depressions. 


Ectocinerea 

Parts  of  ectocinerea 


Enlocinerea 

Parti  of  entocinerea 


Conarium,  hypophysis 


Caudatum.    hippocamp,    cal-  Habena 
car,  collateral,  occipital  and 
callosal  eminences. 

Gyres,  insula 


Epiplexiu 

Lingula     

Flocculus  and  para- 
llocculus. 


Cortex  

Claustrum,  amygdala,  lentic- 
ula. 
Caudatum 


Oilier  parts Precribrum.  postcribrum  .  Intercast  am 


itiOD  of  pyra- 
mids :  <iursal  and 
ventral     commll- 

Obex  and  ligula. 
M.-tahla. 

Uetaplezoa. 


P  u  1  v  i  n  ar,  pregcniculum,  Postgcminum,  p  r  c 
postgeniculuin,  albicans.  trcminum.  postbra- 
c  h  i  u  m  .  prebra- 
chium,  cimbla, 

Trigonum,     habenal,      fim-  Lateral  sulcus 

brial,  and  tenia!  sulci. 


Habenar  ganglion,  etc. 


.  Cappa 

.  Aqueduct  cinerea. 


Folia Oliva,    clava.    tuber- 
cle of  ltolando. 


Peduncular     sulcus,  Postfovea. 

rimulaa,  prepedan- 

cidnr  ta 
Cortex. 


atnm.emb  'in-, 
globulus,  de  n  i  a 
turn. 
Arbor. 


s;  59.  Points  illustrated  by  Fig.  4711.— A.  The  blood- 
vessels are  fully  discussed  elsewhere  in  this  volume  and 
only  three  matters  connected  therewith  are  referred  to 
here  ;  1,  The  presence  of  asubfalcial  sinus  marked  (2)  on 
the  figure;  according  to  Browning  ("  Veins  of  the  Brain." 
p.  21),  this  is  often  absent,  but  here,  as  in  some  other 
preparations  examined  by  the  writer,  ii  reaches  a  point  a 
little  cephalad  of  the  middle  of  the  length  of  I  he  callosum 
where  it  receives  several  considerable  veins,  not  shown 
in  this  figure  ;  2,  the  absence  of  a  distinct  precom muni- 
cant  ("  anterior  communicating")  artery,  as  in  mosl  of 
the  brains  examined  by  the  writer  with  reference  to  thai 
point;  the  two  precerebral  arteries  simply  converge,  join, 
and  again  diverge  just  dorsad  of  the  chiasma;  in  this 
preparation  the  caudal  of  the  two  orifices,  crossed  by  t  In- 
line from  the  precommissure.  represents  the  place  of 
junction  of  the  two  precerebral  arteries  ;  the  cephalic 
orifice,  just  cephalad  of  the  line  from  aula,  was  caused 
by  the  partial  slicing  off  of  the  right  precerebral,  part  of 
its  wall  appearing  between  the  two  orifices;  3,  the  ter 
matic  artery  springs  from  the  place  of  junction  of  the 
two  precerebrals,  or  from  the  middle  of  the  precommuni- 


Cant,  when  this  distinctly  exists  ;  its  course  ha-  nol  been 
fully  followed  out  ;  in  this  specimen  it  is  soon  concealed 
by  the  precerebral. 

B.  This  figure  also  illustrates  many  of  the  strictly  en- 
cephalic  points  presented  in  connection  with  Fig.  4684, 
which  should  be  compared  with  this  and  with  the  excel- 
lent though  incomplete  representation  of  the  mesal  en 
cephalic  cavities  in  (plain's  "  Anatomy,"  ii.,  Pig  290; 
frequent  reference  should  be  made  i"  the  representa- 
tions of  the  base  and  transections  of  (he  brain  (FigS, 
1689  and  -4751). 

C.  It    is    to    be    noted    that    the    segmental    names  are 

omitted  and  that  the  names  introduced  npplj  to  the  parts 
as  such.  .Most  of  the  cavities  an-  designated  by  their 
genera]  titles,  metacoele,  etc.,  but  tin-  diacoele  is  not 
Darned  al  all.  and  the  mesocoele  is  called  aqueduct 

.'  60.  Prop.  XXXVI.  Galian  circumscription. — The 
facts  of  development  and  comparative  anatomy,  and  an- 
alogy with  other  hollow  organs  warrant  the  prcsump 
tion  that  the  encephalic  cavities  communicate  Only  with 
one  another  and  with  the  myelOCOBle.  An\  communica- 
tion with  the   ectal    surface  is    presumably  artificial.  eX- 
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the  floor  endyma  turns  quite  sharply  ventrad  over  the 
cephalic  curvature  of  the  cms,  passes  the  albicans  and 

reaches  a  region  where  the  floor  is  thin  and  frequently 
torn  in  removing  the  brain  ;  this  is  the  torus,  commonly 
called  "tuber  cinereum,"  which  is  continuous  with  the 
tube,  infundibulum,  and  thus  with  the  hypophj  sis.  The 
cephalic  part  of  the  torus  joins  the  chiasma,  the  ental 
margin  of  which  presents  a  marked  transverse  ridge, 
sloping  caudad  into  the  torus  and  cephalad  into  the  optic 
recess.  In  Figs.  4712  and  47"2S,  the  chiasma  and  torus 
are  shown  witli  tin'  hypophysis  attached,  hut  in  Fig. 
4689  it  is  detached,  leaving  an  orifice,  the  lura. 

('.  Directly  dorsad  from  the  chiasma,  the  cephalic  wall 
of  the  diaccele  is  the  terma  (lamina  termiiialis,  or  /.  a  <- 
erea)  so  thin  and  delicate  as  to  he  not  infrequently  rup- 
tured during  the  removal  or  manipulation  of  the  brain  ; 
the  proper  nervous  material  of  the  terma  seems  hardly 
more  substantial  than  the  lining  endyma  and  the  cover- 
ing pia,  here  represented  by  the  ental  and  ectal  lines; 
the  ectal  aspect  of  the  terma  is  shown  in  Fig.  4T'2t.i. 

D.  Suddenly  there  is  a  marked  thickening  of  the  ce- 
phalic wall,  from  the  reinforcement,  so  to  speak,  of  the 
terma  by  a  fibrous  cord,  oval  or  elliptical  in  section  ;  this, 
the  precommissure,  connects  portions  of  the  cerebrum 
upon  opposite  sides,  and  hence  belongs  to  the  presence 
phal,  and  the  cavity  just  caudad  and  dorsad  of  it  is  the 
aula,  the  mesal  portion  of  the  prosoccele. 

E.  From  the  precommissure  caudad  to  the  roof  of  the 
aqueduct  the  course  of  the  endyma  is  extremely  irreg- 
ular, and  the  nature  and  shape  of  the  roofs  very  diverse  ; 
the  immediate  roof  is  largely  membranous,  and  the  con- 
dition is  further  complicated  by  blood-vessels  large  and 
small,  and  by  plexuses  ;  finally,  the  parts  lying  directly 
upon  the  meson  differ  materially  from  those  just  laterad 
of  it,  ami  as  the  chances  are  altogether  against  a  medi- 
section  being  exactly  mesal  in  the  whole  of  its  course, 
there  is  nearly  a  certainty  that  upon  the  first  inspection 
one  will  miss  anticipated  features  and  see  what  one  does 
not  understand. 

F.  The  recognition  and  comprehension  of  the  actual 
facts  in  a  given  preparation  will  be  facilitated  by  re- 
calling the  diagrams  (Fig.  4706),  and  the  representa- 
tions of  the  brains  of  the  cat  and  rabbit  (Figs.  4710  and 
4694).  The  important  point  to  bear  in  mind  is  that  the 
complete  circumscription  of  the  mesal  encephalic  cav- 
ities would  be  unaffected  were  the  entire  cerebrum  re- 
moved, including  the  callosum,  hemiseptum  (the  lateral 
wall  of  the  pseudocode),  and  fornicoinmissure  (the  mesal 
continuity'  of  the  fornix),  down  to  the  point  where  the 
heavy  line  representing  the  endyma  leaves  the  narrow. 
White  area  representing  the  fornicoinmissure  to  cross  the 
Convex  surface  of  the  fornicolumu  and  be  reflected  upon 
the  auliplexus.  The  details  of  this,  the  aulic  and  portal 
region,  are  more  clearly  seen  in  an  enlarged  figure  of 
the  porta,  in  the  article  Malformations  of  the  Brain. 

G.  From  the  auliplexus  (at  or  very  near  the  meson)  or 
from  the  portiplexus  (if  the  section-plane  passes  through 
the  right  or  left  porta  instead  of  the  mesal  aula)  the  en- 
dyma may  he  traced  caudad  upon  the  ventral  surface  of 
a  membranous  fold,  t lie  velum.  Strictly  speaking,  be- 
tween the  endyma  and  the  velum,  which  is  a  fold  of  pia. 
intervenes  the  remnant  of  the  primitive  nervous  roof  of 
the  diaccele  ;  this  may  persist  in  some  animals,  but  in  the 
adult  cat  and  in  man,  so  far  as  the  writer  is  aware,  there 
is  practically  nothing  between  the  pia  constituting  the 
velum  and  the  endyma.  At  each  side  of  1  lie  meson  there 
depends  a  more  or  less  distinct  vascular  fringe,  the  dia- 
plexus,  continuous  with  the  auliplexus,  the  portiplexus, 
and  thus  witli  the  paraplexus,  these  last  three  being 
successive  members  of  the  prosoplexus. 

H.  The  relations  of  the  endyma  to  the  velum  and  plex- 
uses are  more  clearly  shown  in  Fig.  4751,  representing 
a  transection  of  the  diacode.  There  also  are  shown  the 
relations  of  the  habena,  This  is  a  low  ridge  following 
a  curved  line  along  the  mesal  aspect  of  the  thalamus 
from  the  dorsal  end  of  the  porta  to  near  the  conariuin  ; 
it  is  covered  by  endyma,  but,  just  dorsad  of  it.  dimly 
seen  in  the  figure,  is  a  shallow  furrow,  the  babenal  sul- 
'cus,  from  which  the  endyma  is  reflected  first  dorsad,  and 


then  mesad,  upon  the  velum  and  the  diapli  \  .  <         i 

babena  unites  with  its  opposite  (fellow  ••!  thi 

at  iln-  supracommissure.     The  endyma  lini 

have  the  velum,  and  descend  to  the  dorsal  (really  cepb 

alic)  surface  of  the  conarium,  w  hence  ii  extend-  ce| 

Iu  and  over  i in-  margin  of  the  supracommissure,   then 

into  and  out  of  the  conarial  recess,  and  over  ii nvex 

cephalii  surface  of  the  postcommissure,  whence  it  enti  re 
the  aqueduct,  where  the  tracing  of  ii-  continuity  was 
begun,  only  ii  i-  now  the  lining  of  the  roof,  tin-  geminal 
bodies,  instead  ol  the  floor. 
I.  Continuing  caudad.  there  i-  but   alight   chao 

the  direction  pf  the    roof  of  the  aflUl 

tion  in  its  thickness  occur-  in  the  transition  from  the 
postgeminum  to  the  valvula  ;  the  succeeding  part,  the 
[ingula,  i-  somewhat  thicker  and  trends  slight  j\  do 
to  become  continuous  with  the  cerebellum  proper.  The 
cavity  here  resembles  a  gable  roof,  with  a -harp  dorsal 
angle.  The  caudal  Blope  is  formed  bj  the  nodulus,  a 
comparatively  nia--i\c  me-al  lobe  :  but  from  it-  margin, 
commonly  more  rounded  than  appeal-  in  thi-  figure,  the 
endyma  is  abruptly  reflected,  togethi  r  w  ith  the  pia  which 
had  covered  its  caudal  surface;  these  iwo  membranes, 

closely  United,  and    with  apparently    little  or   no  ti 

the  primitive  nervous  roof ,  constitute  the  metatela.     This 

is  suddenly  interrupted  by  the  orifice  here  called  meta 
pore,  but  commonly  known  as  "foramen  of  Magendie,  ' 
see  lb--,  in  Morphologieches  Jahrbveh,  vol.  x.  ;  in  the 
present  figure  it  is  at  the  point  where  an  artery  appears  . 
caudad  of  the  inelapore.  the  nielacolian  roof  i-  a  thin 
lamina,  tile  obex,  which  is  continuous  with  the  dorsal 
commissure  of  the  oblongata  and  that  of  the  my  el,  con- 
stituting the  roof  of  the  lnyelocu'le. 

S  <>:s.  Prop.  XXXIX.  Encephalic  variations. — Except- 
ing as  to  the  fissures  and  gyres,  and  the  pyramidal  de- 
cussation (well  discussed  in  Quain,  ii.,  278  and  289), 
treatises  upon  anatomy  seldom  refer  to  variations  or 
anomalies  of  the  surfaces  or  ental  structures  of  the  brain, 
yet  they  are  frequent,  and  sometimes  significant,  mor- 
phologically if  not  physiologically.  So  far  as  the  pres- 
ent writer  can  determine  from  his  own  materials,  and 
from  figures  and  descriptions,  there  is  hardly  a  feat  urei  I 
the  human  brain  respecting  which  it  can  be  Stated  con- 
fidently what  is  normal,  or  how  frequently  certain  pecu- 
liarities occur. 

The  foregoing  account  of  the  brain  as  a  whole  consti- 
tutes an  introduction  to  the  description  of  each  of  the 
five  segments,  beginning  with  that  immediately  succeed- 
ing the  myel. 

S    04.     MbTBNCBPHAL.  —  Synonyms:      Mctcnceplialon, 

after  brain,  myelencephalon,  macromyelon. 

Tabular  arrangement  of  parts.— Chief  part:  postob- 
longata  (caudal  portion  of  "  medulla  oblongata  "..  Cav- 
ity: metacoele  (caudal  portion  of  -'fourth   ventricle"). 

Floor;  postoblongala.  Sides:  rotes  "  rest  if  orm  bod- 
ies ")  and  liiMlla.       Roof  :    metatela  and  obex.       I']i\u-c-  ; 

metaplexuses.  Orifice  :  metapore  ("  Foramen  of  Magen- 
die").    Decussation:  Dec.  of  the  pyramids.     Other  ec- 

toeu'lian  parts  and  features:  Ventral  sulcus ;  ventral 
column  ;  pyramid  ;  oliva  ;  areiform  fibres  ;  lateral  col- 
umn ;  funiculus  of  Rolando;  tubercle  of  Kolando  ; 
cuneate   funiculus;   funiculus  gracilis;    clava;    ligula ; 

obex.      Other  cntoi-o'lian  parts  and  features;      Mesal  -id 

<-us ;  ala  cinerea  ;  postfovea;  eminentia  dnerea. 

§65.  Prop.  XL.  The  postobloegata  (Figs  1684,  1689, 
4712,  47b!.  4719.  and  -I7'J1)  is  bo  obviouslj  a  continuation 
of  the  myel  that  if  there  were  no  parts  cephalad  of  il. 
and  if  it  were  wholly  contained  within  the  spinal  canal,  it 
would  probably  be  regarded  a-  merely  a  somewhat  mod- 
ified region  of  the  myel.  comparable  with  the  lumh 
largemenl  near  its  other  extremity,  which  also  in  birds 
contains  a  distinct  and  thin-roofed  dilatation,  the  rhombo- 
coele.  There  is.  therefore,  ample  warrant  for  the  name 
macromyelon  (large  myel  region),  applied  bj  Owen,  and 
tor  myelencephalon  (myel  like  brain  region),  employi 
Buxley.  <>n  account,  however,  of  it-  equally  obvious 
continuity  with  the  preoblongata  (especiallj  in  animals 
lacking  the  pons),  it-  location,  mostly  within  the  cranium, 
and   the  number,  peculiarity,  and  vital   Importance  ol  the 
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the  adjoining  segment  ;  in  reality,  however,  not  only  do 
the  cephalic  and  caudal  margins  overhang  the  adjoining 

surfaces  to  a  certain  extent  (see  Pig.  471!>.  1  and  2),  lint  it 
is  by  no  means  certain  that  the  [ions  covers  no  more  ami 
no  less  than  the  epencephalic  portion  of  the  oblongata; 
ill  the  cat.  for  example,  the  trapezium,  here  invisible,  is 
exposed,  while  with  many  lower  vertebrates  the  pons  is 
rudimentary  or  absent  altogether,  and  the  boundaries  be- 
tween metencephal  and  epencephal  must  be  otherwise 
determined. 

C.  The  lapping  of  the  cephalic  portion  of  the  pons 
over  the  caudal,  giving  the  appearance  of  a  twist  or  ro- 
tation of  the  medipeduncle  upon  its  own  axis  to  the  ex- 
tent of  the  fourth  of  a  circle. 

1).  The  relation  to  the  oliva  of  the  arciforni  fibres  (2), 
which  appear  to  be  derived  from  the  pyramid  and  to 
pass  around  the  caudal  end  of  the  oliva  to  enter  into  the 
composition  of  the  restis  and  postpeduncle. 

E.  The  projection  of  the  right  clava  beyond  the  left,  a 
marked  lack  of  symmetry  in  this  specimen. 

P.  The  ligula,  or  line  of  demarcation  between  the  gen- 
eral, pial  surface  of  the  mvel  and  oblongata,  and  the 
endymal,  metaccelian  surface  ;  the  ligula  consists  of  the 
pia  and  endyma  with,  in  some  specimens  (Fig.  471!i),  a 
thin  intervening  lamina  of  nervous  substance. 

G.  The  prepeduncular  fossa,  a  shallow  depression  on 
the  dorso-lateral  surface  of  the  prepeduncle,  near  the 
medipeduncle. 

£  72.  Pro]..  XLV.  The  visible  longitudinal  divisions 
of  the  postoblongata  do  not  correspond  altogether  with 
the  myelic  columns.  The  following  account  of  the  prin- 
cipal differences  is  condensed  and  modified  somewhat 
from  Quain,  ii.,  386,  288,  298. 

§  73.  Prop.  XLVI.  The  ventral  column  (Fig.  4689, 
i,  Fig.  4712,  ca.  Pig.  4713,  6)  continues  cephalad  partly 
in  the  pyramid  of  the  same  side,  as  would  naturally  be 
expected,  but  mostly  dips  entad  of  the  pyramid  and  oliva 
and  forms  longitudinal  fasciculi  uear  the  meson  farther 
dorsad. 

?  74.  Prop.  XL VII.  Of  the  lateral  column  (Fig.  4712. 
cl,  and  Fig.  4713,  I)  a  large  part  crosses  at  the  decussa- 
tion (shown  iu  Fig.  4712,  but  not  always  visible)  to  con- 
stitute mainly  the  pyramid  of  the  opposite  side  ;  some  of 
the  fibres  join  the  restis  of  the  same  side,  constituting 
the  "direct  lateral  cerebellar  tract;"  the  rest  of  the 
lateral  column  dips  entad  of  tho  oliva  and  "  forms  the 
longitudinal  fibres  of  the  substantia  reticularis  grisea." 

i  75.  Prop.  XLVIII.  The  dorsal  column  of  the  larger 
portion  of  the  myel  is  displaced  in  the  cervical  region  by 
the  dorso-mesal  ("  posterior  median  ")  column  (Vol.  II., 
Fig.  760;  Fig.  4713,  10)  ;  this,  in  the  postoblongata.  is 
called  funiculus  gracilis  ;  near  the  apex  of  the  metacoele 
it  presents  a  distinct  enlargement,  the  clava  (Fig.  4713), 
cephalad  of  which  the  funiculus  is  no  longer  distinct. 
Between  the  funiculus  gracilis  and  the  lateral  column 
(Fig.  4713,  4)  there  intervene,  in  the  postoblongata,  two 
funiculi,  of  which  the  more  lateral  (15)  is  regarded  as  the 
direct  continuation  of  the  dorsal  column  of  the  mvel,  but 
is  commonly  called  funiculus  of  Rolando,  sometimes  "  lat- 
eral cuneate  "  ;  between  it  and  the  dorso-mesal  column 
(funiculus  gracilis)  intervenes  another  interpolated  funi- 
culus, the  cuneate  (12) ;  this  and  the  funiculus  of  Rolando 
appear  to  enter  into  the  composition  of  the  restis  ("  resti- 
form  body")  which  is  continued  as  the  postpeduncle  into 
the  cerebellum  ;  but,  according  to  Quain,  ii.,  2siS,  this  re- 
lation is  rather  apparent  than  real,  the  components  of  the 
restis  and  postpeduncle  being  (</)  the  areiform  fibres  ( Fig, 
4713,  2)  from  the  ventral  column,  and  (4)  the  "  direct  cere- 
bellar tract  "  of  the  lateral  column. 

|  70.  Prop.  XLIX.  The  increased  bulk  of  the  post- 
oblongata is  due  also  in  part  to  the  entrance  (orexil  (of  the 
roots  of  the  accessory,  hypoglossal,  vagus,  and  glosso- 
pharyngeal nerves,  which  are  more  numerous  than  the 
spinal  nerve  roots  upon  a  similar  length  of  the  mvel  ;  see 
Figs.  4689,  4712,  and  Vol.  II.,  Fig.  760. 

For  fuller  details  of  the  structure  of  the  postoblongata 
see  the  next  article  on  Histology  of  the  Brain. 

S  77.  Epencephal. — Synonyms:  Epencephalon, hind- 
brain,     Tabular  arrangement  of  parts  :  Chief  parts  :  cere- 
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bellum     Cavity  :  epicoele  (cephalic  portii  fourth 

ventricle").      Floor:    preoblongata  and   pons 
peduncles.     Roof:  cerebellum  and  lingula,     Lateral  e* 
tensions;  parepicceles.     Ectocinerea :  cortex.     Entocine- 
dentatum,    fastigatum,   globulus,   embolus      Mi    i 
cerebellar  divisions:    vermis  'and  lateral   lobes,     Other 

pails  and  features  arc  named  U] the  fig 

S  7s.  Prop.  L.  The  cerebellum  is  essentially  an  arch  over 

the  epic. ile  (cephalic   part    of  the   ••fourth   Ventrfi 

Figs.  4097  and  4714.    This  condition  exists  in  the  embryo, 

and    persists    in    many    of  the   lower    vertebrates.      The 
adult  human   organ,  however,  is  a  foliated  mass  of  coin 
plex  fibrous  and  cellular  struct- 
ure, well  meriting  the  adjective, 
hyperlrophied,  applied  to  it  by 
Spitz  ka. 

j  79.  Points  shown  upon  Fig, 
4714. — A.  The  large  size  of  the 
epicoele  at  this  period,  as  com- 
pared with  the  thickness  of  the 
pariet.  s 

B.  The  extensions  latcro-u  i 

trad    constituting  the    parepi 

codes      or     "  lateral      recesses " 
(comp.  Figs.  4702  and  4703). 

C.  The  non-appearance  i  i 
the  mesal  lobe,  vermis,  at  this 
period. 

1).  The  continuity  of  the  riparian  part.  ./.  along  the 
line  of  junction  of  the  ectal  pia  and  ental  endxnia,  they 
not  being  represented  distinctly. 

§  Mb.  Prop.  LI.  The  adult  cerebellum  comprises  a 
mesal  lobe,  the  vermis,  and  two  lateral  lobes,  sometimes 

called  "hemispheres."     On   the  cephalic  aspect,  theui 
in  is  (prevermis)  is  prominent  (Fig.  4710)  ;   but  on  the  can 
dal  the  lateral  lobes  project  decidedly  beyond  the  post 
vermis,  the  surface  of  which  is  thus  at  the   bottom   of  a 
deep  mesal  crevice,  the  vallecula  (Fig.  4717).  The  cephalic 
and  caudal  regions  of  the  cerebellum,  both   lateral   lobes 
and  vermis,  are  separated,   though   not  completely,  by  a 
deep    cleft,   commonly  called   the   "great   horizontal   fis- 
sure. "  but  here  named  peduncular  xi)  leu*  from  its  obvious 
relation  to  the  medipeduncle  at  each  side  (Figs.   1715, 
4710,  and  4717). 

§81.  Prop.  I. II.  Folia,  riiiiuia,  and  lobes. — The  entire 
surface  of  the  adult  cerebellum  presents  numerous  lines. 
for  the  most  part  parallel  and  having  a  generally  trans- 
verse direction.  These  lines  represent  crevices  of  greater 
or  less  depth,  the  rimuhe.  and  the  intervening  thin  plates 
are  the  folia.  Certain  of  the  interlobar  crevices  are  s,, 
deep  or  so  distinct  as  to  warrant  the  recognition  of  the 
intervening  groups  of  folia  as  lobes. 

§  82.  Points  illustrated  upon  Fig.  4715.— A.  The  gen- 
eral form  and  foliation  of  the  lateral  aspect  of  the  cere 
bellum.  The  flocculus  is  seen  in  the  interval  between 
the  pons  and  the  oliva.  and  the  peduncular  -ulcus,  divid- 
ing the  cephalic  from  the  caudal  region,  is  represented 
by  the  rather  heavy  line  beginning  at  the  flocculus  and 
ending  at  the  dorsal  margin,  where  it  is  intersected  by 
the  line  18. 

B.  As  upon  the  mesal  aspect  (Fig.  471^>.  the  remark 
ablv  complete  flssuration  in  a  child  at  term. 

C.  The  perfect  exemplification  of  the  typical  rela- 
tions of  the  insula,  the  operculums  and  the  Sylvian  fis- 
sure:  compare  the  foetal  brains  (Figs.  1759,  1760,  1762,  and 
4782)  and  the  adults  (Figs.  4707.  177s  and  177!t  .  in  which 
the  presylvian  and  subsylvian  fissures  are  united  for  a 
certain  distance. 

I).  The  presence  of  a  distinct  mcdifrontal  fissure,  sub- 
dividing the  medifrontal  gyre. 

E.  The  independence  of  the  postcentral,  parietal,  and 
paroccipital  fissures  (see  also  Pig.  4771). 

F.  The  presence  of  the  exoccipital  (the  "ape  fissure" 
of  some  writers) 

(I    The  frequency  of  the  zygal  or  H-shaped  form  ol 

fissure:     e.g.,    paroccipital.     parietal,     postcentral,     sub- 
frontal,  orbital,  and  fissure  1. 

§88.  Prop.  i,lll.    The  commonly  received  division  of 

the  two  regions  of  the  cerebellum  into  lobes  is  indicated 
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C.  The  distinctness  and  prominence  of  the  pons. 

D.  The  lateral  extent  of  the  pseudocode  ;  at  the  genu 
(cephalic  curvature)  of    the   callosum  it    is  1  mm 
representing    about   one-half    of    its   entire   lateral    ex- 
tent. 

E.  The  continuity  of  the  callosum  and  fornix. 

F.  The  distinctness  and  depth  of  the  principal  fissures 
and  the  large  number  of  minor  ones. 

G.  The  peculiar  ventral  curve  of  the  caudal  half  of  the 
calcarine  fissure,  and  the  concomitant  expansion  of  the 
cuneus. 

H.  The  length  of  the  fissure  in  the  Bubcalcarine  gyre. 

I.  The  appearance  of  the  cephalic  stipe  of  the  paroc- 
cipital  fissure  (18)  upon  the  mesal  aspect ;  compare  Pigs. 
477:!.  4774.  and  4776. 

?  87.  Points  illustrated  by  Fig.  4719 —A.  The  mesal 
topography  of  the  cerebellum  and  adjacent  parts  when 
brought  into  nearly  their  "  normal  position."  i.e.,  when 
the  metepencephahc  floor  is  nearly  horizontal  (cephalo- 
caudal)  and  when  the  longer  axis  of  the  cerebellum  is 
nearly  dorso-ventral  ;  this  is  nearly  their  condition  in  a 
1m  iily  lying  prone,  with  the  axon  and 
longer  portion  of  the  neuraxis  (myel) 
approximately  horizontal,  as  with  most 
quadrupeds  and  the  majority  of  walking 
and  swimming  vertebrates  (see  J-  3.  I,  and 
the  article  on  Anatomical  Terminology). 
Km'  comparison  with  Figs.  4<is4,  4711. 
and  4718,  this  or  they  must  be  regarded 
as  turned  about  one-fourth  of  a  circle. 

B.  The  exact  number  and  form  of  the 
cerebellar  folia  and  subfolia  at  birth,  so 
tar  as  they  appear  upon  an  approximate 
medisection. 

C.  The  combination  of  the  folia  to  form 
lobes,  more  or  less  well  defined. 

D.  The  arboriform  arrangement, 
whence  the  name  arbor  rites  (herein  mon- 
onymized  to  arbor). 

E.  The  topographical  relations  of  the 
mesal  lobe  (vermis)  to  the  lateral  lobes  ; 
caudad,  dorsad  and  at  the  ventro-cephalic 
region  the  lateral  lobes  project  beyond 
the  vermis,  but  the  latter  is  the  more 
prominent  with  the  culmen  at  the  cephalic 
side  and  with  the  nodulus  at  the  caudo- 
ventral  angle.  The  interval  between  the 
lateral  lobes  on  the  caudal  aspect  consti- 
tutes the  vallecula, 

F.  The  depth  of  the  peduncular  sul- 
cus, and  the  coincidence  of  its  general 
direction  with  that  of  the  hypercoele  (6), 
dividing  the  "  stein  "  of  the  arbor  (corpus 
trapesotdes)  into  a  preramus  ("vertical" 
branch)  and  a  postramus  ("horizontal" 
branch). 

G.  The  similar  division  of  the  folia  of 
the  mesal  lobe  into  a  prevermis  ("  supe- 
rior "  vermiform  process)  and  a  postvermis  ("  inferior  " 
vermiform  process). 

H.  The  enormous  size  of  the  cerebellum  as  compared 
with  its  cavity,  even  had  the  dorsal  part  of  the  latter 
(hypercoele)  been  maintained  at  its  natural  size  by  alin- 
jection. 

I.  The  projection  of  the  cerebellum  beyond  its  attach 
incuts  and  proper  cavity.  Cephalad,  it  overhangs  not 
only  the  valvula  but  the  postgeminum,  these  being  parts 
of  the  mesencephal  ;  caudad,  whatever  exact  limit  lie  as- 
signed to  the  epiccele,  the  vermis  covers  the  entire 
"  fourth  ventricle,"  and  the  lateral  lobes. 

J.  The  distinctness  of  the  four  lingular  folia,  consti- 
tuting the  transition  from  the  massive  cerebellum  to  the 
atrophic  (?)  valvula. 

K.  The  apparent  absence  of  the  cacumen,  the  single 
folium  which,  when  present,  rises  from  the  bottom  of  the 
peduncular  sulcus  and  connects  the  presemilunar  lobes ol 
the  two  sides.  According  to  Henle,  it  is  not  constant]] 
present. 

L.  The  prominence  of  the  cephalic  and  caudal  mar- 


gins of  the   |>oi>-,  and  the  coin  militant  depth   of  the  pre 

pontile  and  postpontile  recesses 

ML  The  merging  of  the  dorsal  commissure  of  the  myel 
and  postoblongata  into  the  obex,  and  of  this  into  the 

ligula  ;   in  the  adult  this  latter  seem-,  to   be  hardly  i 

than  the  combined  pia  and  endyma(see  Fig.  1718 
in  the  child's  brain  from  which  ibis  feature  was  derived, 
although  the  meninges  bad  been  removed,   then-  was, 
nevertheless,  a  distinct  lamina  of  nervous  sub-tain. 

§88.  Prop.  I.Y.  The  [adult  epicalt  is  extremely  ir- 
regular in  form  ;  the  main  portion  is  :i  direct  an. I  glightlj 
narrowing  cephalic  continuation  of  the  metacoele  .  then 
is  a  cephalic  extension  covered  by  the  lingula  ;  a  dorsal 
into  the  cerebellum,  the  cephalic  and  caudal  bIo] 
which  meet  like  a  gable-roof,  whence  the  Dame  fasti) 

and    a   lateral  at  each  side,  curving  villi  rail,  the  ••  lateral 

recess"  ,,r  parepiccele.  Neither  Fig.  4703  nor  any  rep- 
resentation known  to  the  writer,  fairly  indicates  the  re- 
markable shape  of  this  portion  of  the  encephalic  cavitv. 

>  89.   Prop.    I. VI.   Flocculus. —  Attached  to  the  medi- 

peduncle  at  the  beginning  of  the  peduncular  sulci!-,  and 
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Fig.  4717.— Caudal  ("lower "  or  "post.rjor")  Aspect  of  the  Adult  Cerebellum.  A  Uttli 
than  natural  size;  from  Edinger,  inverted  and  slightly  modified,  l.  Purl  "f  the  right  quad- 
rangular iobe.  The  cut  ci.ils  .>f  the  peduncles  are  dotted;  the  large  medipednnoles extend 
latero-dorsad  into  the  lateral  lobes ;  the  Booouli  are  attached  to  tin-  medipednnolea.  The 
continuity  of  the  vermian  divisions  with  those  of  the  lateral  lobes  is  n.a  apparent  upon  this 
aspect. 

Defect*.— In  addition  to  the  general  remark  made  under  FiL-.  ITU;  the  following  special  de- 
ficiencies arc  tn  be  noted:  1.  There  is  no  line  to  represent  tin-  divided  endyma  ol  tin'  metatela 
along  the  caudal  (here  upper)  side  of  the  cavity  (epiccele) :  all  this  region  requires  elucidation 
in  respect  to  coalian  circumscription  :  2,  the  omission  oi  the  plexuses  and  nerve-roota ;  8,  the 
postvermis  shun  1. 1  be  more  deeply  shaded  to  indicate  its  depth  I  el  of  the  toi 

which  also  ore  really  almost  in  contact :  -1.  mi  this,  or  on  Fig.  ITlti.  tin-  vermis  should  pre- 
sent a  line  indicating  the  reflection  of  the  arachnoid. 

Wedged,    as   it    were,    between    the    rounded    contiguous 

angles  of  the  cephalic  ami  the  caudal  regions  of  tin-  cere 
bellum(Figs.  4689  and  4717) are  three  small  foliated  mass- 
es, the   flocculus  (in  two    lobes),  and  the    parallocculiis  (a 

single  lobei,  Fig.  1720.     Their  functions  and  their  i 
sentatives  in  other  mammals  are  little  known.    The  stem 
or  peduncle  of  the  flocculus  fornu  one  of  the  sides  of  the 

lateral  recess  (Fig.  47-2(1).* 

I  !tt).  Points  illustrated  upon  Fig.  4730.— A.  The  loca- 
tion and  form  of  the  flocculus,  with  it-  two  divisions  and 
rounded  folia,  and  of  the  smaller  parallocculiis.  present- 
ing but  slighl  traces  of  foliation.  All  are  attached  to 
the  nierlipediincle.  and  the  flocculus  is  sometimes  Called 
the  peduncular  lobe. 

B.  The  gent  ral   location  of  the  lat<  ral   n  - 
parepiccele,  between  the  peduncles  cephalad,  therestisand 

other  parts  of  the  postoblongata  mesad,  and  the  flocculus 


*Cleland  ha-  i  suggestive  note  on  the  flocculus  in  "  Memoirs  and 
Memoranda  ..f  a  iatonrj  .'i.e.  174,  tea  Ivi  i  while  this  article  is  pasa- 
tng  through  the  pp 
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G.  The  demarcation  of  the  mesal,  entoccelian  surface 
of  the  thalamus  from  the  dorsal,  entoccelian  surfai 
rough  edge  just  dorsad  of  the  habena  ;  here  it  is  repre 
sented  by  the  narrow,  white  line  between  the  two  black 
ones,  and  designated  as  the  habena  :  it  is  really  a  ripa 
along  the  dorsal  side  of  the  habena  ;  see  also  Fig.  47  |s 

H.  The  presence  of  three  shallow  furrows  on  tin  dor- 
sal surface  of  the  thalamus  ;  a  dorso-mesal,  just  dorsad  of 
the  habena,  the  habenal  sulcus  ;  a  lateral,  corresponding 
marly  with  the  mesal  edge  of  the  tenia,  the  tenia]  sulcus  ■ 


in  respecl  to  the  relation  of  the  piaJ  ami  endyma 
it  was  his  inability  t,,  show  these  relations  1 
upon  original  preparations  that  led  the  writer  to  empli  j 
the  present  figure  provisionally. 

'■'s.  Prop.  I.X11.  Valvula.— A  caudal  portion  of 
the  mesocoBlian  roof  retains  nearly  its  primitive  tenuity 
and  constitutes  a  transparent  lamina,  the  valvula  be 
tween  the  gemina  and  the  lingula.  Its  cephalic  part 
•s  Borne  slighl  corrugations,  either  a  mesal  furrow 
and  a   pair  of  lateral  ridges,  the  frenulums  1  J-'i 
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Fin.  47111. —The  Metepencephal  (Cerebellum,  Oblongata,  and  Pons)  of  a  Child  at  Term,  Showing  the  Approximately  Mesa]  Aspect  ol  tbe  Right  Half. 
47S:^X  3.      (This  is  the  same  specimen  that  is  shown  in  Fig.   171s.  where,  however,  no  attempt  was   mad'-  to  represent  details,  nod  it.. 
lorn  is  more  nearly  in  its  '•  natural  attitude."    1,  Prepontile  recess  :  2,  postpontile  r*c<-^^  (foramen  cacum   ;  8,  presumed  caudal  en 
mid  ;  between  Sand  -1  there  might  be— but  were  not  seen     indications  of  the  pyramid  decu  1689  and  4712);  5,  slight  elevation  of  tbe  meta- 

ccelian  floor;  the  triangular  darker  area  just  ventro-oephalad  represents  the  postfdvea  :  li.  the  dorsal  extension  of  the  epicoele  Into  the  oerabellum, 
the  hyperccele,  or  "cerebellar  ventricle;  "  7,  dorsal    part  of  the  uvula  :  9,  dorsal  part  of  the   pyramid  (cerebelU) :  11),  11.  two  divisions  of  thi 

22,  retreating  dorsal  surface  of  the  postgeininum  :  24,  dorsal  Folia  of  the  prevermls  :  25,  met  at. -la  [velum  medullar*  poiU  riue),   theotl umber* 

designate  folia  or  interfoliar  sulci  which  have  not  been  identified  or  need  not  be  specified  in  thin  connection.     Sec  tj  s7. 

Oefectg. — The  plane  of  section  passed  slightly  sinistrad  of  the  meson  :  hence  certain  features  are  cot  exactly  what  would  have  appeared  upon  ■ 
precise  medisection.    On  the  cut  (unshaded)  surfaces  the  alba  and  cinerea  are  nol  distinguished,  the  latter  having  bei 
The  jMjiis  section  does  not  show  the  fibres  of  the  raphe.    The  cavities  were  not  alinjected  and  hence  are  unnaturally  small.     The  menu 
removed  :  so  there  is  no  indication  of  the  dorsal  attachment  <>f  the  arachnoid  to  limit  the  subarachnoid  space  and  the  obex,  Ugula,  and  metatela  ara 
Bupplied  from  other  specimens,  but  the  extent  ■><  the-  metapore    Foramen  of  Siagendie)  la  nol  Bhown.     The  cacumen  oannoi    b 
men  ;  perhaps  its  absence  should  have  led  to  the  selection  "i  anothei  preparation  as  a  basis  tor  the  figure. 


an  intermediate  and  oblique,  corresponding  with  (he  lat- 
eral margin  of  the  fimbria  (removed),  the  fimbria!  sulcus. 

I.  The  demarcation  of  the  dorsal  surface  of  the  thala- 
mus, which  is  pial  and  ectoccelian,  from  the  adjoining 
surface  of  the  caudatum  and  tenia,  which  is  endymal  ami 
entoccelian,  by  a  sharp,  irregular  line  at  the  mesal  edge 
of  the  tenia,  constituting  a  ripa.  (This  line  was  intro- 
duced into  the  figure  ;  it  is  absent  in  the  original,  as  in 
all  similar  figures  known  to  the  writer,  excepting  Fig. 
16,  in  Meynert's  "  Psychiatry,"  where  it  is  called  "linea 
aspera,"  without,  however,  any  reference  to  its  morpho- 
logical significance  ;  see  Fig.  3885). 

J.  The  vague  and  unsatisfactory  representation  of  the 
parts  at  the  porta.  This  region  has  yet  to  be  cleared  up 
Vol.  VIII.— 9 


-  -as  in  some  figures — a  mesal  ridge  .as  well.  The  fibres 
of  the  trochlearis  nerve  decussate  (perhaps  ool  entirely  i 
in  the  valvula. 

§99.  Prop.  LXIII.  The  aqueduct  —  In  all  mammals 
the  originally  spacious  mesocoelei  Figs.  4690 and 4691 (be 
comes  reduced  to  a  slender  passage,  the  aqueduct 
a  i<rti"  ad  quartum  venlrieulum.  \~  may  be  seen  from 
Pigs.  4684,  Mil,  and  4718,  it  is  expanded  or  trumpet 
shaped  at  the  cephalic  end,  and  irregular  in  form  at  the 
caudal  ;  the  intermediate,  longer  part  varies  considerably 
in  different  individuals,  being  sometimes  nearly  cylindri- 
cal, but  usually  a  transection  presents  points  in  two. 
three,  or  four  direct  ions.  lateral,  ventral,  dorsal;  the  de- 
partures from  the  cylindrical  shape  are  more  frequent 
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between  the  body  and  the  Organ  of  mind.  Kadi  cms  i  n 
gists  of  two  regions,  a  ventral,  the  crusta,  and  a  dorsal, 
the  tegmentum  :  Figs,   17",'4  and  4728. 

§103.  Prop.  LXVII.  Interealatum  (substantia  nigra, 
locus  niger). — A  transection  through  the  cms  at  almost 
any  level  reveals  a  dark  mass  (Figs.  4725  and  4728) of  cres- 
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Fig.  4724. — Caudal  Aspect  of  the  llesencephal  and  Part  of  the  Diencephal.  2360 
sulcus  ;  2,  right  postgeuiculum  ;  3.  right  pregoniculuru. 

Preparation. — A  well-hardened,  alcoholic,  adult  brain  was  transected  just  ccphalad  of  the  pons, 
ata  level  indicated  nearly  by  the  line  from  cms  in  Fig.  4723.  A  block  containing  the  thalami  and 
adjacent  parts  was  then  cutout  by  incisions  in  various  directions,  the  fornix  peeled  off,  and  the 
velum  and  other  parts  of  the  pia  removed  ;  the  ink  lines  near  the  Bides  marked  ripa  indicate  the 
lines  along  which  the  lateral  margins  of  the  velum,  the  paraplexuscs,  were  torn  away. 

Defects. — More  should  have  been  left  at  the  fide*  and  rentrad.  i  >n  the  left,  the  roughly  indi- 
cated curved  line  ju6t  laterad  of  the  tenia  was  due  to  inadvertence,  and  may  be  disregarded,  <  In 
the  caudal,  cut  surface  the  heart-shaped  outline  was  intended  to  indicate  approximately  the  form 
of  the  mesoccelian  entocinerea.  the  aquednctal  "central  tubular  gray,"  but  it  is  Incomplete  and 
perhaps  not  quite  accurate.  The  interealatum  showed  very  faintly  iu  the  preparation  and  is 
omitted,  but  its  location  may  be  seen  from  Figs.  4725  and  472S. 

centic  outline,  approximately  dividing  the  section  into 
a  ventral  third  and  a  dorsal  two-thirds.  Its  lateral  and 
mesa!  borders  correspond  to  the  furrows  called  sulcus 
lateralis  and  s.  ocvlo-motorius.  The  name  commonly  em- 
ployed refers  to  the  distinctly  dark  color  (due  to  pig- 
ment in  the  cells)  of  the  mass  in  man  and  some  apes; 
but  the  absence  of  color  in  other  mammals  has  led  Spitz- 
ka  to  propose  (letter  to  the  writer,  December  28,  1887), 
a  name  referring  to  its  more  constant  character  of  inter- 
calation between  the  ventral  crusta  and  the  dorsal  teg- 
mentum. 

§  104.  Points  illustrated  upon  Fig.  4724. — A.  Seg- 
mental overlapping.  The  thalami  and  geniculums  pro- 
ject c  andad  beyond  the  intersegmental  line,  and  the  can- 
datum  is  here  directly  laterad  of  the  thalamus  instead  of 
ccphalad  ;  consequently  a  transection  through  the  pre- 
geminum  would  divide  not  only  the  mesencephal  but 
also  both  the  diencephal  and  the  prosencephal. 

B.  The  caudal  extension  of  the  thalamus  as  a  rounded 
eminence,  the  pulvinar  on  which,  at  the  right,  the  word 
thalliums  is  placed. 

C.  The  existence  of  two  other  eminences  on  this  aspect 
of  the  diencephal,  the  postgeuiculum,  mesad  and  more 
distinct,  and  the  pregeniculum,  laterad  and  less  distinct. 
With  lower  mammals,  where  the  general  mass  of  the  thal- 
amus is  less  developed  than  in  man,  the  pregeniculum  is 
not  only  still  less  prominent,  but  also  decidedly  cephalad, 
so  that  the  prefixes  pre  and  post  are  much  more  nearly 
appropriate. 

I).  The  continuity  of  the  optic  tract  with  both  the 
geniculums,  more  obviously  with  the  pregeniculum. 

E.  The  nearly  complete  concealment  of  the  pregemi 
num,  in  this  view  of  the  parts,  by  the  postgerninurn  ;  tin- 
former  is  seen  at  the  left  to  project  slightly. 

F.  The  location  and  forms  of  the  postbrachinm  and 
prebrachium  ;  the  former  is  between  the  two  geminums, 
the  latter  just  cephalad  of  the  pregeminum  ;  as  they 
pass  ventrad  they  embrace,  as  it  were,  the  postgenicu- 
lum. 

G.  The  location  of  the  lemniscus,  just  caudad  of  the 
postbrachium. 


II.  Tin-  T-shaped  section  <>f  the  aqueduct,  Ihi 
representative  of  the  mesoccele. 

I.  The  thinness  of  tin;  mesoccelian  roof,  bi 
tuied  by  the  valvula,  with  a  mesa!  furrow   and 
ridges,  the  frenulums. 
•I.    The    relatively  extreme  thickness    oi    the    meso- 
ccelian   floor,    constituted    by    the 
crura. 

I\.  The  division  of  each  cms  into 
a  ventral   crusta  and  a  dorsal 

mi,  the  boundary  betwi  i  a 
these  two  regions  being  denned 
partly  by  the  lateral  furrow,  oppo 
site  the  word  cms,  on  the  left,  and 
partly  by  a  pigmented  tract,  II, 
ten  a  latum.  Dot  here  seen,  but  shown 
in  Figs.  4725  and  4728. 

I-  The  deep  ventral  depression 
between  the  crura,  constituting  an 
intercrural  area. 

M.  The  presence  at  the  cephalic 
end  of  this  area  of  several   rather 
large  foramina  for  the  transmi 
of  arterial   branches,   whence 
pan  is  called  postcribrum  ("  p 

rior  perforated  space  "), 

N.  The  trefoil  outline  of  the  mes- 
encephalic transection  due  to  the 
ventrimesal  and  the  two  lateral  de- 
pressions. 

o.  The  obviously  and  unquestion- 
ably pial  and  ectocoelian  character 
of  ;dl  the  natural  mesoccelian  bui 

laces. 

P.  Tin:    equally    unquestionable 

continuity  of  these  surfaces  over  the 
geniculums  to  the  pulvinar. 

Q.  The  absence  of  anything  like 
a  ripa  on  the  visible  surface  of  the  thalamus  until  we 
reach  the  sharp  and  irregular  line  so  marked  al  the  left. 

R.  The  endymal  and  ectocoelian  character  of  tin 
der  natural  surface  of  the  caudatum. 

S.  The  continuation  of  this  endymal  surface  upon  the 
visible  length  of  the  tenia. 

T.  The  significance  of  the  ripa  as  not  only  a  boundary 
between  contiguous  pial  and  endymal  surfaces,  hut  asin- 
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Fig.   4725. — The  Postoommissure    and   Adjacent   Tarts. 

Preparation. — The  diencephal  was  transected  just  oaudad  of  the 
medicommissure,  and  the  i  he  caudal  part  sliced  down 

to  near  the  level  'if  the  postoommlsrare  ;  the  diatela  was  torn  > 
admit  more  light.    The  figure  should  be  compared  arith  I   i 
Hons  (Pigs.  4684  an, I   4711),  and  with  the  dorsal  aspect  of  thi 
(Pigs.  472.1  and  4788), 

dicating  where  the  margin  of  the  paraplezus  or  some 

membranous  continuation  of  it  has  been  torD  away. 

§105.  Prop.   LXVIII.     The  postoommissure.— The  ce- 
phalic margin  of  the  mesoccelian  roof  is  of  moderate: 

thickness,  and  curved  dorsad  so  sharply  as  lo  present  a 
cephalic  convexity    (Fig.    17'Joi   and    a  caudal    concavity 

(Fins.  4fiS4,  4711).'  Ii  is  probably  nol  a  true  commissure 
but  a  decussation  (Quain,  ii.,  821).  Perhaps  it  belongs 
to  the  diencephal,  or  is  intersegmental (Osborn,  American 

Naturalist,  October,  1SS7,  p.  U-fu). 
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form,  and  connections  of  the  medicommissure  ;  it  is  rel- 
atively smaller  than  in  the  cat,  and  slightly  constricted 
about  its  middle  ;  if  isolated  it  would  have  the  form  of 
a  pulley-wheel  with  a  shallow  groove. 

B.  The  relations  of  the  mesal  aula  to  the  portas  and  to 
the  diacoele  ;  of  the  space  commonly  called  "third  \en- 
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Fig.  4727.— The  Medicommissure  and  Adjacent  Parts.  2082  ;  X  1.8. 
(Compare  Fig.  4723.  where  some  of  the  same  parts  are  shown  on  a 
smaller  scale. ) 

Preparation. — The  brain  was  removed  with  care  so  as  not  to  tear 
the  medicommissure,  and  alcohol  was  injected  ptr  Itiram  so  as  to 
harden  the  panetes  and  keep  them   apart.      The  prefrontal  lobes  were 

then    removed,  thus  opening    the  pn rnna  and    exposing  the  cauda- 

turns  ;  with  these  as  guides  the  block  containing  the  medicommissnre 
was  safely  isolated:  the  thalami  are  cut  away  almost  to  the  level  ol 
the  commissure.  This  is  the  only  specimen  in  the  museum  with  this 
easily  injured  part  complete. 

tricle,"  the  strictly  interthalamic  portion  only  constitutes 
the  diaccele,  while  that  part  which  intervenes  between 
the  fornix  and  a  line  drawn  between  the  two  projecting 
points  (1)  of  the  thalami  must  he  regarded  as  the  mesal 
division  of  the  prosoccele  ;  it  and  the  two  portas  are 
sometimes  embraced  within  the  single  term  Foramen  of 
Monro,  but  this  name  more  properly  applies  to  each 
porta  ;  see  the  writer's  article  in  Boston  Medical  and  Sur 
gical  Journal,  August  12,  1880. 

C.  The  thinness  of  the  lamina  uniting  the  two  halves 
(columns)  of  the  fornix.  This  lamina  must  be  regarded 
as  the  primitive  prosocadian  terma  as  high  as  the  dorsal 
limits  of  the  porta,  and  may,  therefore,  be  called  the 
prosoterma  (see  a  figure  in  the  article  Malformations  of 
the  Brain). 

§  115.  Prop.  LXXIV.  The  pregeniculum  and  post- 
geniculum  are  represented  in  Figs.  472:>  and  4724,  and  de- 
scribed in  connection  therewith  ;  the  optic  tract  and  the 
chiasma  are  shown  in  Figs.  4689  and  4726,  and  considered 
in  connection  with  the  optic  nerves  in  the  article,  Cran- 
ial Nerves,  Vol.  II. 

§  116.  Prop.  LXXV.  Conarium  and  hypophysis. — Ex- 
cepting the  lancelet  (Branchiostoma)  every  known  ver- 
tebrate has  both  these  apparently  functionless  organs. 
This  constancy  alone  would  justify  us  in  regarding  them 
with  interest,  but  as  described  under  Development  of  the 
Brain,  Vol.  I.,  p.  638,  the  hypophysis  has  a  double  con- 
stitution and  origin,  from  the  brain  (posthypophysis),  and 
from  the  enteron  (prehypophysis),  while  the  number  of 
forms  in  which  has  been  traced  a  connection  between 
the  conarium  and  a  rudimentary  mesal  eye  is  so  great  as 
apparently  to  warrant  the  view  that  it  is  the  remnant  of 
a  primitive  mesal  organ  of  vision.  Herdman  thinks  the 
hypophysis  also  may  have  been  an  ancestral  sense  organ 
(American  yalnrali.it,  1888,  p.  1127).  while  Max  Flesch 
holds  that  the  mammalian  conarium  is  connected  with 
the  temperature  apparatus. 

§  117.  Prop.  LXXVI.  Peculiar  topographical  rela- 
tions of  the  conarium. — Although  directly  connected 
with  the  thalami,  the  conarium  leans  caudad  so  as  to 
rest  upon  the  pregeminum  ;  the  cephalic  aspect  of  the 
cerebellum  rests  upon  the  postgeminum  and  abuts  against 
the  conarium  ;  finally  the  eallosum,  a  cerebral  commis 
sure,  has  its  splenial  curvature  upon  the  conarium.  Be- 
tween all  these  parts,  of  course,  there  are  membranes  and 


vessels,  but  if  they  arc  disregarded, 
of  one  segment,  the  diehcephal,  ma\   be  described 
compassed  by  three  others,  the  mesencephal,  thi   i 
and   the  prosencephaL     With  a  brain  han 

in    its    natural    shape,   a    disk   2    ctm.    in    diameter  will 
ever  pari-  ..f  all  tour  encephalic  segments 
4684  and  1711. 

?  lis.   Prop.    I.XXVII.      Acorwlus.— The    adul 
narium   frequently  bas   imbedded   in  follicular  ca 

calcareous  particles  known  by  the  above  nan.,  and  as 
"brain-sand  ;"  in  the  brain  shown  in  Fig,  1711,  it  was 
soabundant  as  to  leave  a  considerable  cavitj  when  re- 
moved, as  shown  in  tin-  New  York  Medical  Journal, 
March   21.   INS.,. 

§  119.  Points  illustrated  by  Fig.  4728.— A  The  form, 
direction,  and  complete  separation  of  the albicantia  ;  they 
are  usually  represented  (as  in   Figs.    1689  .and  4712)  aa 

hemispherical  elevations  ;  here  thev  are  seen  to  be  ellip- 
tical in  outline,  their  longer  ax<  si  onverging  caudad,  and 
the  caudal  ends  overhanging  the  postcribrum  ;  in  tin- cat 
an<l  in  mammals  generally  the  albicantia]  sulcus  is  a  shal- 
low depression  or  wholly  absent. 
B.  That  the  hypophysis  is  wider  than  long,  and  con- 


ophysls 


—  ' aqueduct  =  n,< 


Fig.  4728.— The  Torus  (tuber  dfti  Parts,    706; 

1.5,     (The  same  region  is  shown  in  Figs.  4889  and  1712,  npona 
scale.)     I,   Expanded  proximal  end  of  the  Infundibnlum,  covering  the 
lura,.  which  is  exposed  in  Fig.  4689;    2,  a  slight  elevation  betwe. 
torus  and  the  optic  tract.    The  Irregular  line  across  the  torus  and  optic 
tract-  repn  sent*  the  cut  or  torn  edge  oi   the  pia,  which  adhen 
firmly  to  the  chiasma.    The  black  spot-  represent  the  loramirj 
postcribrum  ami  elsewhere  through  wl  d;  the  triangu- 

lar region  hit  i  rail  of  the  chiasms  is  a  pint  of  the  precribrumi  "anterior 
perforated  space  "). 

Preparation. — The  brain  was  removed  with  great 
-i-  being  extricated  from  its  fossa  bj  dividing  the  dural  folds  In 
directions  with  the  sharp  point  "f  a  scalpel,  and  t  hen  Introducing  the 
blunt-pointed  svringotome,     i  b 
all  v  museum  to  which  the  bvpop 
tlon   bv  the  movements  of  thi  albbhol  during  trai 
vei. tea  by  passing  a  Bne entomological  pin  through  it  and  the cl 

which  is  very  firm. 

HeferlH.      The  natural  surface-  of  the  eiura  -leu 

more  fibrous  app<  aram  •-•■  4718),  and 

ervative  than  alcohol  would  have  differentiated 
em  bui  (a.  i       i  hi  albicantia  have  pi  rb 

tcribrum  too  far,  bi 
usual  representation,  as  tor  example, 

i  be  (how  n  more  nearly  like  the  riKht. 

sists  of  two   paits,   conveniently  called    prehypophysis 

and  posthypophysis;   the  latter  is   the   -mailer  and    partly 
as  it  were'  let  into  an  emargination  "I  the  former. 

c    The  expanded  base  of  the  infundibulum  il>. 
D     The   raised,  unnamed  area  (')  at  either  side  of   the 
torus 
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less  distinct  elevation  ;  in  man,  and  some  other  mammals 
the  form  is  such  as  to  suggest  the  application  of  caput  to 
the  cephalic  (precornual)  portion,  and  eauda  to  the  taper- 
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Fig.  47^0. — The  Right   Hemicerebmm  of   a  Male   Negro,  Dissected 
Show  the  Location  of  the  Capsula.  23S17  :   x  .5. 

Preparation. — The  fresh  heinioerebrum  was  supported  on  a  bed  of 
cotton  on  its  lateral  surface,  a  large,  thin-bladed  knife,  kept  wet  with 
alcohol,  was  used  to  remove  thin  slices  from  the  incsal  aspect  until  a 
distinct  patch  of  alba  was  encountered  opposite  the  porta:  from  this  as 
a  centre  (C)  oblique  incisions  were  made  in  three  directions,  oephalad, 
caudad,  and  dorsad,  thus  removing  thin  wedge-shaped  slices  until,  ex- 
cepting the  cortex,  cinerea  was  visible  only  in  scattered  patches  1  i  ; 
the  preparation  was  photographed  *\nd  then  divided  along  the  line 
A  B,  and  the  dorsal  surface  of  the  ventral  part  photographed  (.sec  Pig, 
4731). 

Defects. — The  brain  was  far  from  fcesh  and  so  soft  that  the  sections 
were  made  with  difficulty  and  certain  important  points  as  to  the  dis- 
tribution of  the  alba  and  cinerea  about  the  medicornu  could  not  be 
determined  A  more  satisfactory  preparation  could  be  made  by  first 
dividing  the  entire  hemicerebruni  along  the  line  A  B,  and  then  re- 
moving the  wedge-shaped  slices,  after  which  the  dorsal  and  ventral 
parts  could  be  joined  if  desired.  All  this  could  also  be  accomplished 
more  easily  upon  a  brain  so  preserved  as  to  indicate  the  cinerea  and 
alba  more  perfectly  than  alcoholic  specimens. 

ing  continuation  along  the  medicornu,  thus  of  caudaliim 
to  the  entire  mass.  It  is  a  modification  and  differentiation 
of  the  entocinerea,  and  may  perhaps  be  regarded  as  the 
colliculus  collocated  with  the  Sylvian  fissure  (Fig.  4709). 

§  126.  Prop.  LXXXII.  The  l> mticula.—  Between  the 
caudatum  and  the  cortex  the  greatly  thickened  hemi- 
cerebral  wall  presents  («)  the  medullary  lamina  called 
capsula  (:,  127)  ;  (b)  next  the  cortex,  a  sub-circular  disk 
of  cinerea,  the  claustnim  (better  shown  in  Fig.  47(F))  ; 
and  (c)  the  lenlicula,  consisting  of  three  zones,  all  more 
or  less  striated,  the  ental  the  smallest,  and  the  ectal,  also 
called  putamen,  the  largest  (Figs.  4781  and  4732).  The 
lenticula,  like  the  claustnim,  may  be  a  dismemberment 
of  the  cortex.  This  entire  region,  from  caudatum  to 
operculums,  is  of  great  morphological  as  well  as  physio- 
logical interest  and  should  be  studied  in  the  other  mam- 
mal-. 

§  127.  Prop.  LXXXI1I.  Capsula  and  corona. — As 
already  stated  (§  124)  the  capsula  or  "internal  capsule" 
is  the  thick  layer  of  fibres  between  the  caudatum  and 
thalamus  mesad  and  the  lenticula  laterad  ;  it  is  contin- 
uous with  the  crura  caudad,  and  expands  in  the  sub- 
stance of  the  cerebral  alba  in  such  a  way  as  to  be  called 
there  corona  I  radiata).  The  histological  and  physiological 
aspects  of  the  capsula  and  corona  .are  considered  in  the 
following  article,  and  in  Vol.  I.  ;  here  an  attempt  will 
be  made  only  to  indicate  their  topographical  relations 
by  explanations  of  the  accompanying  figures  (4730,  4731, 
and  4732). 

S  128.  Points  illustrated  upon  Fig.  4730.  — A.  The 
existence  of  a  stratum  of  alba,  white,  medullary  or  fibrous 
nervous  lissue,  the  capsula,  between  the  lenticula  laterad 
and  the  caudatum  and  thalamus  respectively  meso-cepha- 
lad  and  meso-caudad. 

B.  The  completeness  of  this  albal  interval  between  the 
three  cinereal   masses,  excepting  in  the  cephalo-ventral 


region  (1),  where  the  amygdala,  caudatum,  and  lenticula 
ely  i  onnected. 
s  120.— Points   illustrated   upon    Pig.   4781.— A.    The 
general  relations  of  the  alba  (medulla)  to  the 
ectocinerea  (cortex  . 

B.  The  1. H-aii. .us  of  the  two  great  mast 
entocinen  i  i  entra]  tubular  graj  i,  the  caudatum 
and  tlie  thalamus. 

C,  The  intermediate  position  of  the  lenticula, 
as  a  blunt  wedge-shaped  ni;i>>  between  the  cau- 
datum and  thalamus. 

1>.    The  position   of    the    capsula   I"  internal 
capsule")  asa    stratum  of  alba  between  the  lat- 
eral lenticula  and  the  other  two  masses,  and  con- 
stituting a  fibrous  path  for  motor  and  Bensory 
B  conduction  between  the  cortex  and  the  crura. 

3/  E.    The    existence    of   1  w . i    zones    in    the   leil- 

3'  ticula,  the  more  lateral  being  distinguished  as 
putamen;  a  third  would  have  appeared  at  a 
level  farther  ventrad  (  Big,  41 

F.   The  existence  of  a   thin,  cinereal   lamina 
ectad  of  the  lenticula,  between  it  and  the  cor- 
tex ;  this  is  the  claustnim  ;  ii  and  the  cortical  corruga- 
tions of  this  region  are  shown  upon  a  larger  Bcale  i 
4785. 

^  130.  Points  illustrated  upon  Fig.  4782.— A.  th 
istence  and  relative  positions  of  four  important  masses 
of  connecting  fibres,  the  callosum,  fornicolumns,  /•  /■<<•<>»,- 
missure,  and  chiatma,  differing  from  one  another  in  either 
their  direction  or  their  appearance   upon   this  Bection. 

FRONTAL  LOBE 


medulla- 


postcornu 


OCCIPITAL  LOBE 

Via.  -17:11.— T.ongisection  of  the  Right  Hemioerebrnm  (Pig.  1780)  at  the 
Level  .,f  the  Aula.  /;  .05;  from  nab 
Preparation, — See  Fig.  4730.    The  mesa]  ontlini  noved 

frontal   and  OOOip 

-ecu. in  corresponds  nearly  with  the  direction  ••!  tl 

aula  on  Big.  i7';-.\ 

The  most  ventral,  the  chiasma,  Ismainh  lion   is 

described  in  Vol.  II.,  article  Cranial  Nerves.    The  next, 
precommissure,  is  s  true  commissure,  connecting 
sponding  regions  of  the  temporal(and  frontal  ?)  lob 
the  meson  ii  is  seen  as  a  raised  transverse  band,  but  lat- 
erad, on  account  of  its  deflection  caudad,  it  is  divided 
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it  i- .1  in 

Hraiti. 


and  t lie  writer  of  thai  article  has  since  published  impor- 
tant papers  respecting  them  and  the  precommissure. 
Here  space  will  permit  of  only  brief  descriptions  of  the 
adult  conditions  with  special  reference  to  the  points 
shown  in  I  lie  figures. 

§133.   Prop.   LXXXVI.     The  callosum.— When   the 
fresh  hemicerebrums  are  divaricated,  as  in  Fig  4733,  the 


Fie;  4788. — The  Dorsal  Aspect  of  the  Callosum,  Exposed  by  Divaricating 
the  Hemicerebrums.  From  Quain,  after  Sappey  and  Foville;  0.5. 
1,  Dorsal  surface  of  the  body  of  the  callosum  :  •.'.  mesal  ridge  or  raphe  ; 
.'),  lateral  ri.l^o~.  bounding  furrows  in  which,  sometime-  at  [east,  are 
the  preoerebral  arteries;  4,  lateral  ridge,  said  to  be  forme. I  by 
the  arching  of  the  callosnm  over  the  paracoeie ;  5,  cephalic  curved 
margin,  genu;  (».  caudal  curved  margin,  splenium :  T,  prcforceps.  e;,i 
losal  fibres  passing  cephalad  into  tlie  frontal  lobes;  s.  postforceps, 
fibres  entering  the  occipital  lobes;  111,  cephalic  portion  of  the  callosni 
gyre,  the  line  crossing  the  cephalic  end  of  the  supercallosal  fissure  ; 
li,  callosal  (insure  ;  1:2.  caudal  part  of  the  caUosal  gyre,  the  line  cross- 
ingthe  paracentral  gyre  :  13,  cephalic  surface  of  the  cerebellum,  the 
number  being  just  caudad  of  the  occipital  fissure. 

Preparation. — While  fresh  the  dorsal  portions  of  the  hemicerebrums 
were  separated  widely  ;  the  curved  margin  of  the  callosal  gyre  ('*  gyrus 
J 'omicatus ")  has  been  detached  and  pushed  laterad  so  astoexpose 
more  completely  the  extension  of  the  callosal  fibres  into  the  hemic. re 
brum:  caudad  this  gyre  has  been  divided. 

bottom  of  the  intercerebral  fissure  is  seen  to  he  formed 
by  a  white  mass  which  unites  them  for  more  than  the 
middle  third  of  their  length  ;  upon  hardened  brains  this. 
the  callosum  (corpus callosum,  trabs  cerebri,  etc),  is  eas- 
ily determined  to  he  fibrous,  and  somewhat  firm  in  con 
sistency,  and  to  extend  into  the  hemicerebral  masses.  At 
aboul  the  middle  of  its  cephalo-caudal  extent,  the  trend 
of  the  callosal  fibres  is  almost  directly  laterad,  hut  at  the 
cephalic  and  caudal  ends,  especially  the  latter,  the  direc- 
tion is  oblique,  giving  rise  to  the  conditions  known  as 
preforceps  and  postforrcj)s  t  Figs.  4688,  4690,  and  4091 ).  The 
rounded  cephalic  region  of  the  callosum  is  called  </t  it", 
and  the  caudal,  splenium.  As  seen  in  medisections  (V'vss. 
1684,  4711,  and  4718),  the  genu  obviously  represents  a 
folding  of  the  callosum  upon  itself,  the  ventral  contin- 
uation being  tin;  rostrum,  which,  in  man  ami  perhaps 
in  apes,  is  connected  with  the  terma  by  the  thin  copula. 
The  gentle  curve  of  the  genu  gives  to  the  cephalic  part 
of  the  pseudoccele  a  rounded  outline. 

§  134.  Prop.  LXXXVII.  The  splenium.— This  region 
of  the  callosum  is  much  less  easy  to  understand  than  the 
genu  from  the  study  of  normal  adult  brains,  but  mosl 
of  the  difficulties  are  removed  or  diminished  by  the  Btudj 
of  foetal  and  hydrocephalous  specimens  (Figs,  1734  ami 
4757).  From  these  it  is  clear  that,  like  the  genu,  the 
splenium  represents  a  flexion  of  the  callosal  sheet  upon 
itself  so  that  there  is  a  dorsal  lamina,  a  ventral  lamina, 
and  a  caudal  connecting  portion  ;  commonly  the  dorsal 


and  ventral  portions  an-  in  close  contact,  hut  in  h  . 
cephals  (Fig.  1784),  as  in  the  foetus  al  a  certain' 
thej  ire  separated  by  a  considerable  interval  ;  in 
cases  tie-  pseudocGele  has :,  greater  extent  ami  a  somev  bal 

rounded  caudal  end. 

15.   I'..inis    illustrated   upon    Fig.     1784      A.    The 
complete  separation  of  the  fornix  and   callosum  as  far  as 


BupercaJloaal  tis-ure 


porta  pseudocoele  tt     callonum    fornix 


-* — -<•;#/ 


Fin.  4784.    Mesal  Aspect  of  Part  of  the  Left  Hemicerebrnm  of  an  Adult 
Hydrocephalus.    TIT;       T.     The  dorso-ventral  line  <i  > . 
transection   plane   represented  in    i   figure  in  the   article  Malforma- 
tions of  the  Brain      1,  Splenium:  2,  ventral  surface  of  fornix 
Bplenial  gyres ;  4,  5,  ?;  6,  collateral  fissure ;   7,  uncus;   8.  hlpp 
fissure.     Die  tip  ..f  the  temporal   lobe,  included   by  tin-  Interrupted 
line  just  cephalad  of  r.  Indicates  what  was  removed 
shown  in  Fig.   IT52. 

the  splenium,  which  is  thus  a  common  bond  between 
them,  although  usually,  and  perhaps  properly,  reckoned 
as  a  constituent  of  the  callosum  only. 

15.  The  concomitant  extension  of  the  pseudocoele  and 
of  the  hemiseptum. 

C.  The  large  size  of  the  porta. 

D.  The  wasted  appearance  of  the  visible   gyres,  in 
contrast  with  those  of  Chauncey  Wright  (Fig.   I77!i>. 

j;    130.   Points   illustrated    upon    Fig.  4 ;:!.">.  —  A.    The 
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Fio.  1786.— Diagrams  Illustrating  the  Relations  ol  tl 
and  Pseudocoele,  the  Constitution  >.i  the  \  elnm,  and  the  - 
of  the  Proeencephal.     Modified  from  d  iliahed  by  thi 

In  the  New  Tori    ifedtcal  Jomyial,  Februar]  16 

DefeeU.— The  aula,   the  mesal  pan  of  thi 
equal  size  with  thedlaccele,  and  on  the  huh.  level  :  thti 

u   as  the  writer   is  aware,  with  any  verb 
P., urn  and  fornix  attain  dimensions  such  as  are  Indicated  in  thi 

the  ai.ovc  inconslsteni  ■.  ■ 

thi    substantial  nervoue  |  represented  by  tl 

line,  the  pia  and  endyma  by  lighter 

lapping  of  tin'  cerebrum  upon  the  diencephal,  so  that 

the  transection  of  one  include-  the  other. 

B.  The  folding  of  the  pia  covering  the  now  api 
dorsal  surface  of  thethalami  and  the  ventral  Burface  ol 
the  cerebrum  so  as  to  constitute  tie-  relum  (see  Fig.  I7il|. 
but  since  this  figure  docs  not  represent  the  lapping  "I 
the  prosencephal  upon  the  diencephal  at  the  sides,  01  the 
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ture,  and  a  name  like  fornical  fusion  might  be  more  ap- 
propriate. 

£  14.3.  Prop.  XCV.  Septum  lucidum. — Like  the  fornix, 
this  is  composed  of  two  independent  parts  of  the  two 
hemicerebrums  (Figs.  4728  and  4735);  each  half  (hemi- 
septum)  is  a  portion  of  the  mesa]  wall  of  the  paracoele 
which  has  been  demarcated  from  the  rest  by  the  forma- 
tion of  the  eallosum  and  fornicommissure;  the  thinness 
in  man  is  by  no  means  common  among  other  vertebrates, 
so  that  the  adjective  lucidum  is  not  only  superfluous  but 
inappropriate. 

§  14<;.  Prop.  XCVI.  Pseudocode  ("fifth  ventricle").— 
This  is  the  space  between  the  two  apposed  halves  of  the 


Fio.  47.37.— The  Velum  and  Lyra.X  1.5.  From  Quain,  after  Sappey  and 
Vicq  d'Azyr.  1,  The  narrower  cephalic  part  of  the  velum;  '-'.  left 
paraplexus,  the  margin  of  the  velum  which  enters  the  paracoele  as  the 
paraplexus:  3.  left  velar  vein,  partly  covered  by  the  right;  4.  forni- 
columns,  with  small  veins  said  to  come  from  the  eallosum  and  sep- 
turn,  the  precornual  veins;  5.  tenia]  vein  :  »i.  medieornual  vein:  7, 
thalamic  vein  ;  8,  vein  from  left  medicornu  :  '■>.  postcoraual  vein  ;  11, 
body  of  fornix,  transected  and  reflected;  12,  lyra;  13,  on  the  lateral 
part  of  the  fornix  :  14,  splenium.  (The  names  lure  employed  for  the 
veins  are  those  adopted  by  the  writer  of  the  article  Blood- vessels  of 
the  Brain,  in  this  volume.  I     see  (j  149. 

Preparation. — With  a  preparation  such  asis  represented  in  Fig.  II  Hi. 
if  the  fornix  were  transected  at  its  middle  (/  I.  the  caudal  h:df  turned 
caudad,  and  the  cephalic  half,  with  the  attached  bemiseptums,  re- 
moved down  to  the  middle  of  the  height  of  the  portas,  the  appear. 
anccs  would  be  nearly  as  in  the  present  figure. 

Defect*.  —The  relation  of  the  parts  shown  to  the  rest  of  the  brain 
would  be  clear,  r  if  there  were  included  at  least  an  outline  of  one  side, 
or  of  the  adjoining  region  The  tenuis  are  omitted,  between  which 
and  the  fornical  margin",  fimbriae,  the  paraplcxuses  enter  ;  at  the 
mesal  side  of  each  paraplexus  should  be  a  line,  a  ripa,  Indical  ing  where 
the  endyma  covering  the  plexus  was  lorn  or  cut  in  the  separation  of 
the  fimbria.     The  whole,  especially  the  lyra.  is  somewhat  idealized. 

septum  (hemiseptums) ;  it  was  originally  merely  a  pari  of 

the  intercerebral  interval  or  fissure,  but  is  isolated  there- 
from, partly  in  other  animals,  but  completely  in  man. 
by  the  continuity  of  the  eallosum  with  the  fornix  at  the 
splenium  and  tit  the  copula  Figs.  4711,  47~':i.  and  4785). 
§  147.  Prop.  XCVII.  Now,  since  the  lateral  connection 
of  each  hemifornix  with  the  adjacent  parts  (tenia  and 
caudatum)  of  the  paracoelian  parietes  is  merely  mem- 
branous, and  since,  especially  in  man,  the  hemiseptums 
are  so  thin  as  to  be  easily  torn,  it  is  not,  perhaps,  strange 
that  the  conjoined  hemifornices  should  have  been  de- 
scribed as  constituting  a  single  organ  (Fig.  4737),  and 


given  '  .•  but  the  morpholi 

stitution  of  the  cerebrum   cannot    be  i  li 
unless  the  fornix  be  recognized  as  representn 
the  two  hemicerebrums,  dissociated  in  some  d< 
other  parts  of  the  same,  and  associated  somew  bal  mark- 
edly with  each  other. 

;'   148.   Prop.   XCVIII.     Lyra.     When  the   fornix   is 
transected  through  the  columns  (Fig.  47:;7i  and   ti 
caudad  the  exposed  ventral  surface,  including  the 
ium.  is  seen   to  preseni  lines  which  have  been  rather 
fancifully  compared  to  the  Btrings  of  a  harp  ;  the  h  ra  is 
do)  a  part,  bul  merely  a  surface. 

§140.  Points  illustrated  upon  Pie.  47:!7  —  A.  The 
general  form  of  the  velum,  a  double  fold  of  pia  between 
the  thalami  and  the  superposed  cerebrum,  one  of  the 
layers  belonging  to  each  of  the  two  segments 
4735);  the  great  veins  are  between  the  two,  and  others 
enter  them  from  adjoining  The  free  lateral  mar- 

gins of  the  velum 
project  into  the 
paracoeles  as  the 
paraplexuses  (Pig. 
4740),  and  its 
rounded  apex 
hangs  in  the  aula 
and  the  two  portas 

as  the  auliplexuses 

and  portiplexuses 
(Pigs.  4742  and 
4748). 

B.  The  triangu- 
lar form  of  the  for- 
nix ;  the  cephalic, 
or  "ascending" 
part,  consisting  of 
the  two  parallel 
fornicolumns,  con- 
stituting the  so- 
called  "  anterior 
pillar ; "  it  expands 
caudad.  the  sides 
being  incurved  in- 
stead of  nearly 
straight,  as  with 
the  cat,  and  tit  the 
splenium  is  quite 
wide.  Eachlateral 
half  here  is  practi- 
cally composed  of 
the  corresponding 
h  i  p  poca  m  p  and 
fimbria,  which,  as 
they  continue 
a  1  o  n  g  the  medi- 
cornu, are  some- 
times  called   t  h  e 

•■  posterior  pillar." 

C.  The  nature  of 
the  lyra.     This  is  neither  a  separate  part,  nor  a   Burface 
of  the  eallosum.  bul  the  triangular,  intermediate 

the  ventral   surface  of  the  fornix,  marked  h\   lines  which 

have  been  fancifully  compared  with  the  Btrings  of  a  mu 
sieal  instrument.  The  line  from  12  end-  al  the  meson, 
the  lorai  ion  of  the  fornicommissure  or  thin  part  conni  ■  t- 
ing  the  thicker  lateral  portions. 

I).  The  double  relation  of  the  splenium  to  tin-  eallo- 
sum and  the  fornix.  The  larger  part,  body,  of  the  eallo- 
sum consists  of  fibres  which  pass  laterad,  dorsad  of  the 
paracoeles,  constituting  their  roof  ;  at  tin-  splenium  some 

I'll  ires  pass  dorsad,  some  caudad.  some  vent  rail,  and  Others 

in   intermediate  directions  ;   now   all   the  CODBtitUi 

the  fornix  form  parts  of  the  floors  rather  than  the  roofs 

of  the  paracoeles,  and  tit  the  splenium  fornix  and  eallo- 
sum become  continuous. 

j;  150.  Points  shown  on  Fig.  4788.-  -A.  The  presence, 
in  this  new-born  brain,  of  a  mesal  bodj  upon  the  proso 
terma,  a  little  ventrad  of  the  middle  of  the  heigh)  of  the 

aula,  representing  apparently  the  pari  which  i-  constant 
in  the  tail  (Pig.  4710). 


Fio.    4?:;s.    The    Pornlcrista    and    Adjacent 

Parte  of  a  Child  at  Term.      I  .  1.5, 

Preparation.— After  transection  at  about 
the  middle  ol  the  discrete,  the  thalami  were 

torn  from  their  continuity  with   tin-  fornix. 
leaving  the  irregular  surface  at  and  ventrad 

of  1.      The   lateral    parts   were  then  r. 

ub  indicated  in  thedrawing.    The  paraplexui 
was  torn  from  the  margin  of  the  fimbi   i 
stituting  iiie  lateral  pari  ol  the  (01  n 
short  line  ;it  the  right  ascends  from  the  tim- 
bria,   crossing  the  int.!  para> 

'  in  tie-    lei ' 
more  nearly  at  the  middle  of  the  fornix,  and 
crosses  first  the  calloenm  itself,  and  tbi 
callosal  fissure,     Bk 

was  touched  with  w lute  paint 
Defect*.    The  brain  was  Ul-preservi  d,  al  d 
broke  apart  diuii!  the  shading 

is  too  heavy. 


V.i'J 


■  1 


: 


• 
t         I  111     D  II  '  HI"     ' 

:  with  thai  "f  the  cat  and  most  other  mamn 
l>     I  he  division  of  the  caudo  venti  the 

fornix,  by  the  ripai  into  an  entocaelian 

ndyma  and  forming  the  cephalic  wall 

fornicnl  layer  of  the  velum. 

\«  IX       Th(  ilnir 

ption      A-   shown 

1  '  .    the  primitive  pit  i  the 

■  In  ri.  :il  (  a\  ity  of  the  i -•  die 

ir  divisfoi 

of  the  priman  lieucephal).     With  some 

this*  cavity  remains  practically  undivided  ;  but 

M   ■  .■ 
I:-    tiles,    Amphibia,   and    Dii  here   are 

three  main  divisions,  a  mesal,  the  aula  and  two  lateral, 
the  •   her   with  the 

rhin  ■  den,  notwithstand- 

.  and  presumptive,  morphological  im- 
l  in  the  p  nnection. 

r he  i  immunication   betw 

the  aula  and  either  paraccele  is  the  p  ramen  of 

M 

'        I    •  a  little  modified  condi- 

tion 'Aua 

und    "  hell-bender  "),    from    the 
id  its  in  W  hen  the  lateral   wall 

i 
the  |  « i'li  a  n>. 

Ii  iis  opposite  and  \\  iili  the  'lia- 
na      It- 
Lhaii  the  cephalic,  but  it  i-  seen  t" 
imscribed  bv  ordii  ■•■  dl>. 

\     l      simple 
liiion  i>f  •  this  amphibian  ;   i 

hemicercbruin  Ik  an  elliptical,  thin  walled  ivity 

.  Iiieli.    tli< 

■   M  itli  III' 

if  tin    porta,   it-    ■  tailing 

halo- 

■ 


.1  is 

t 

i 


■ 
i-    t!  ■ 

tunati 

• 

I;    The  al 
bryo  the  precornu 

and  in  ii 


M  arti.l*  l)cvali-|i 

■ 


, 


I 

l 


- 


rl:, 


t      Hie      listint  tn<  i  olliculi,  • 

erthlsii  natural 
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■train. 

■  train. 


upon   each  Bide  ;  Buch   lines   of   reflection   i 
ripa. 

Q    The  continuity  <>f  the  hemiseptums  with  tl 
losum  dorsad  and  the  fornix  ventrad. 

.  int. 

c 
ro..f  ..f  |. 


.left  porta 


the  figure  is  to  demonstrate  the  complete 
circumscription  "f  the  porta,  and  its  in- 
dependence .if  the  rima  (§  41).  The 
material  used  was  n  mixture  of  van  and 
gutta-percha.  The  tneaal  ridge  which 
represents  the  aulic  recess  justdorsad  of 
the  precommissure,  Pig.  4743.  The  figure 
should  have  been  so  placed  as  to  make 
this  ridge  vertical. 


(owing  to  hydrocephalus)  or  due  to  the  pressure  of  the 

alinjected  alcohol  it  is  impossible  to  say. 

D.  The  location  and  size  of  the  porta,  which  is  shown 
on  a  larger  settle  in  Fig.  474-->. 

E.  The  location  of  the  paraplexus  and  of  the  rima 
through  which  it  enters,  covered,  however,  by  the  endy- 
ma  (Fig.  47(>."5y. 

g  156.  Prop.  CH.  The  ease  with  which  the  two  mar 
rins  of  the  rima  are  separated  by  the  tearing  of  the  mem- 
branes during  the 
removal  or  examina- 
tion of  the  brain  has 
occasioned  a  some- 
what general  impres- 
sion that  (1)  there  is  a 
natural  "  great  trans- 
verse fissure"  com- 
municating between 
the  encephalic  cavities 
and  the  ectal  surface 

of  the  brain  ;  (2),  the  Fig.  4741.—  Cast  of  Aula,  Portas,  and  Tart 
porta  is  merely  a  part  ofDiaooBle.  X.1.5.  The  main  object  of 
of  this  fissure.  The 
whole  subject  has 
been  considered  at 
some  length  by  the 
writer  {Neic  York 
Medical  Journal.  May 
10,  1884,  pp.  518-516) 

and  here  the  following  figures  ma}'  be  allowed  to  illus- 
trate the  principal  points. 

§  157.  Prop.  (TIL  The  porta  is  completely  circum- 
scribed, so  that  a  cast  has  a  definite  outline,  viz.,  that  of 
an  elongated  ellipse,  its  lomrer  diameter,  4-li  mm.,  its 
shorter  1-3  (see  Figs.  4741-474:5). 

§  158.  Points  illustrated  upou  Fig.  4743.—  A.  Theexis 
tence,  form,  size,  and  .complete  circumscription  of  the 
two  portas  ("  Foramina  of  Monro"). 

B.  The  extent  of  the  aula,  the  mesal  division  of  the 
prosocoele,  and  the  cephalic  or  prosoccelian  constituent. 
of  the  "  third  ventricle."  It  includes  the  interval  between 
the  portas,  extending  ventrad  so  as  to  include  the  precom- 
missure,  only  part  of  which  appears  in  the  figure. 

C.  The  existence  of  the  aulic  recess,  a  su'otriangular 

depression  be- 
tween the  pre- 
commissure  and 
the  two  fornicol- 
timiis ;  the  line 
from  the  word 
aula  ends  in  this 
recess ;  on  the 
cast  shown  in 
Fig.  4741,  it  is  a 
ridge. 

D.  The  pecu- 
liar curvature 
of  the  formed- 
umns.  They  con- 
verge d  o  r  sad , 
curving    at    the 

PlQ.  4742.— The  Left  Porta  and  Adjoining  sanH'    ,i,ll('     cau" 

fails, ,f  the    Alinjected    Urain    shown  in  (hid.  so   us  to  ap- 

Pig.  4740.    885;    ■  :J.    The  form  of  the  ,,ear  ;>s  cut  ends 

precornnal  orifice  of  the  porta  appears  j         ,,      ,,..,,.,,.,. 

more  distinctly,  ami  the  endymais  seen  .      »ul0    lI,l"w' 

clearly  to  be  reflected  npon  the  poniplexus  tion  :   ventrad 

from  the  adjoining  surfaces.    Just  dorsad  thev  diverge,  are    Fig.  4744. — The  Two  Portas,  from  the   Pn-cornua. 


optic  nerve 


Fig.  4748.    The  Two  Portas,  as  Been  from  the  Aula,  I knit'  Obliquely 

Dorso-cephalad.  2346  :        1.5.     (Compare  with  Furs,   it;-.'  ami   it  1 1  > 
1,  Tenia!  vein  ;  2,  velar  vein  :  the  number  rests  upon  Chi 

Preparation.     From  a  brain,  the  arteries  of  which  had  t* 
wiiii  the  rod  glue  mixture,  and  the  cavities  with  alcohol,  ■  ■ 
tion  was  removed,  IS  nun.  thick,  bo  as  to  Include  the  chiasms  :   for  te- 
curity  of  handling  it.  was  trimmed  down  - 
than  the  parts  represented.    The  optic  nerves  weredivid. 

to  BhOW  their  cut  ends  in.  .1 ,-  fully. 

Defect*. — The  alba  and  cinerea  are  not  distinguished,  and  the  lijmro 

is  not  upon  a  scale  large  e tgh  to  show  certain  di 

nections  of  the  velum  and  plexuses.    The  divide, l  ventral  endsof  tie* 
fornicolumns  were  inadvertently  omitted,  bnl  maybeaeen  in  Fig    \~'Vi. 
A  still  greater  enlargement  of  the  right  porta  is  shown 
Malformations  of  the  Brain. 

p    159.     Points  illustrated   upon    Fig.   4744.  — A.     The 
existence  of  the  two  portas,  and  their  obviously  natural 


j paraccele 

pseudocode 
■-hemiseptum 

L- paraplexus  I 

portiplcxus 
porta 

rostrum 


of  the  line  from  rima  are  n  few  artificial 
rents  in  the  endyma. 


twisted  some 
what,  and  again 
curve  caudad,  so  that  their  cut  ends  should  appear 
again  just  dorsad  of  the  optic  tracts,  as  shown  in 
Fig.  4732. 

E.  The  relation  of  the  precommissuiv  to  the  for- 
nicolumns, which  pass  just  caudad  of  it     In  a  t i l_' 
ure  including  a  greater  width  of  this  region,  the  cul 
endsof  the  precommissure  would  appear  at  the  side, 
as  in  Fig.  4732. 

F.  The  reflection  of  the  endyma  upon  the  plex- 
uses  from   the  fornix  aud  thalami,   at   two  points 


l  5.     I 
the  intercerebraJ  fissure,  between  the  rostrum  ■  ■  i.nud  ; 

'i.  preoor 3,  tenisl  vein;  4,  undetermined  band  on  thecepl  of  the 

thalamus;  5,  dorsal  part  of  right  paraocale  :  8,1 

to  the  locations  of  veins  (septal  I    at  the  angle  of  junction 

with  the  callosum  :  7,  dorsad  of  the  junction  ol  thi  I iptums  with  tl 

I  rut  u  is  a  small  (septal  ?  I  \  ein  at  either  -ide. 

Preparation,     See  nnder  Fig.  4748     Thi  slice  is  ludlng  I   i  |  ISmm. 

thick:  the  caudal  (aulic) aspect  is  shown  In  Pig,    1748, 
nuitl  i  in  thin. 

Defectt. — The  shading  does  nol  thatthe 

eutne  surface,  and  plexui 

leath  the  oallosum,  and  Is  not  continuous  with  It.     As  In  1 
4748,  the  lines  representing  the  oallosal  '  prepa- 

rations and  figures  upoi     i  irger  scale  ar  toexhiblttha 

somewhat  Intricate  relation!  of  the  part-  about  the  | 
Importance  of  the  entire  aulic  region  can  hardly  be  ovi 


Ml 


Ilolll. 
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.  le  with  f-jM-i  :ial  r<  '.■  Mnir 

datioD,  .'11111   figures  u|  l.\ 

pari 
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llraln. 

ill  .1111. 


§  104.  Prop.  CVII.  The  callosal  eminence. — Besides 
the  colllculi  named  in  ^  lli'2,  all  of  which  arc  more  or 
less  distinct  in  at  least  some  adult  brains,  there  is  one 
which  is  perfectly  ob- 
vious in  some  foetuses 
(Fig.  4748,  1),  and 
which,  from  its  ap- 
parent collocation  with 
the  callosal  fissure 
(Pig.  4757),  may  be 
called,  provisionally, 
tin-  callosal  eminence. 
It.  the  hippocamp  and 
the  occipital  eminence 
form  an  irregular  tri- 
radiation.  Its  com- 
mencement  and  disap- 
pearance require  fur- 
ther observation,  but 
its  unbroken  continuity 
with  the  hippocamp 
confirms  the  idea  that 
the  callosal  and  hippo- 
campal  fissures  are  es- 
sentially parts  of  one, 
merely  deflected  by 
the  splenium  of  the 
adult. 

§  165.  Prop.  CVIII. 
The  relative  size  of  the 
COlliculi  is  not  tin/ same 
in  the  adult  as  in  the 
foetus.  This  is  clear 
from  the  comparison  of 
Kg.  474S  with  Figs. 
4786,  4740,  and  4746. 
The  callosal  eminence 
may  disappear  wholly  ; 
the  occipital  is  seldom 
recognized  ;  the  collat- 
eral is  certainly  less 
prominent  in  the  adult 
than  in  the  foetus  (Fig. 
4748). 

§  166.  Points  illus- 
trated upon  Fig.  4748. 
— A.  The  contiguity  of 
the  margins  of  the  fim- 
bria and  the  tenia  (the 
edge  of  the  caudatum) 
with  just  room  for  the 
entrance  of  the  para- 
plexus,  and  the  con- 
comitant complete  ex- 
clusion of  the  thalamus 
from  the  paraccelian  floor  (compare  Fins.  4740,  4749,  and 
47,31). 

B.  The  existence  of  an  ental  ridge  (1)  at  this  period, 
continuous  and  corresponding  with  the  hippocampal  and 
callosal    fissures  ;  whether   it   extends   still    further 
cephalad,  as  in  Fig.  4757,  cannot  be  ascertained  from 
this  specimen. 

C.  The  branching  off  of  a  ridge  corresponding  ap- 
parently to  the  occipital  fissure,  and  representing  the 
adult  occipital  eminence. 

D.  The  existence  of  two  intermediate  ridges,  ap- 
parently the  calcar  and  collateral  eminence. 

§167.  Prop.  CIX.  With  all  mammals  other  than 
man  (and  perhaps  the  apes)  the  margins  of  the  rima 
are,  throughout  their  whole  extent,  separated  only 
so  far  as  to  permit  the  intrusion  of  the  paraplexus  ; 
nor  does  this  adhesion  yield  at  all  in  cases  of  hy- 
drocephalus, observed  by  the  writer  in  dogs  and 
cats. 

§  168.  Prop.  CX.  With  the  human  foetus,  also. 
up  to  the  estimated  age  of  four  months  (Figs.  4748 
and  4749),  at  least,  the  tenia  and  the  fimbria  arc 
closely  apposed,  as  closely,  that  is,  as  they  can  be 
and  yet  allow  the  plexal  intrusion  ;  at  this  age,  there- 


Fig.  4747.— The  Left  Hippocamp  ami 
Adjoining  Parts.  -■  5  ;  from  Quain 
(altered  from  HirBChfeld  ami  Levcilled. 

1.  Apex  of  the  temporal  lobe  ;  1'.  uncus  : 

2,  cut  surface  of  the  cerebral  medulla 
surrounded  by  the  cortex  ;  M,  at  the 
apex  of  the  posteornu;  3',  collateral 
eminence;  4.  part  of,  the  splenium, 
nearly  medisected ;  4'.  points  to  the 
calcar  ;  5,  cut  end  of  the  lateral  portion 
of  the  fornix  which  is  continued  at  the 
hippocamp  ;  5',  and  the  fimbria  (6);  fi, 
the  fimbria  ;  (>',  the  terminal  expansion 
of  the  hippocamp,  called  pes  hippo- 
campi; 7,  dentate  gyre  {"faecla  (ten- 
tala").     See  §  188. 

Preparation. — The  leftoccipit..  tem- 
poral region  of  the  cerebrum  was  sepa 
rated  from  the  rest,  together  with  a 
part  of  the  splenium  and  fornix,  and 
the  dorsal  and  lateral  pajietes  of  the 
posteornu  and  medicornu  sliced  away 
so  as  to  expose  nearly  the  entire  extent 
of  the  cavities. 

Defects. — The  specimen  had  not  been 
almjected.  and  the  figure  looks  some- 
what diagrammatic;  especially  as  to 
the  dentate  gyre  (7);  the  actual  ex- 
tremity of  the  medicornn  does  not  ap- 
pear (see  Fig.  4753).  There  is  no  indi- 
cation, along  the  free  margin  of  the 
fimbria,  that  one  surface  of  this  lamina 
was  covered  by  pia  and  the  other  by  en  - 
dyina,  and  that  they  were  continued  in 
and  upon  the  removed  paraplexus. 


fore,  the  human  thalamus  is  as  perfecth  excludi  I 
the  paracoeleas  it  is  in  mammals  generally. 

?'  169.   Points  illustrated  by   Fig.    i;  10,     A    Tl 
this  age,  the  paracoeles  extend  much  farther  dorsad  than 
in  the  adult,  tar  beyond  the  level  of  the  callosum. 

n.  Thai  the  paraplexus  is  relatively  mi  live. 

('.  That  the  caudatum  is  relatively  lai  - 

1).  That  the  margin  of  the  fimbria  reaches  the  groove 

fo-i  Bylviana        parspli 

I     caudatum  |      timbria 

^occipital  en 


calcar 


collateral  f. 


hippocamp 


iuedicotnc. 


Fio.  4i48.— Left   Hemicerebrum.  Laid    Open,  of  a  Fo-tus  Welg 
grams  (8  ounces),  Measuring  15  ctm,  from  Heel  to  Bregma,  an. 1  Esti- 
mated at  14  Weeks.    3088;       1.6.    Bee  S 166. 
Preparation.    The  foetus  was  received  fresh  :  the  hi  ad  was  cut  otT 

and  pinned  by  the  neck  t..  a  coil,  leaded  v.  it'. 

was  inserted   as  a  handle  at   one  si, I,-  of  the   head.      A  - 

through  the  sculp  at  tie-  lateral  angle  ol  the  i  n 

guarded  cannula  adjusted  so  thai  ninetj  five  percent  alcohol 

enter  the  paraccele  gently,  with  opportunity  for  i 

the  cannula.     After  -ix  hours  the  alin  jection  was  disi tinned,  but  the 

specimen  remained  in  alcohol  for  two  da 

moved  and  tin-  specimen  placed  in  ten  percent,  nitric  acid.    A 

hours  the  calva  was  so  lar  decalcified  that   it   c i   i,,    cu(  away  with 

the  scalpel  and  scissors  without  juriint.'  the  very  deli,  ate  brain.     The 
left  hemicerebrum  was  then  exposed  a-  indicated,  and  the  nape  of  the 
ne«k  removed  to  expose  the  collateral  fissure.    Uponalai 
of  the  points  would  have  appeared  more  clearly. 

between  the  caudatum  and  the  thalamus,  which  prob- 
ably represents  the  tenia!  sulcus  of  the  adult. 

E.  That  the  thalamus  is  therefore  absolutely  excluded 
from  the  paracoelian  tloor,  without  even  the  appearance 
of  representation  which  exists  in  the  adult. 

§170.  Prop.  CXI.  But  with  till  human  adults  (per- 
haps also  with  the  new-born,  and  possibly  with  foetuses 
during  the  latter  months)  the  tenia  and  fimbria,  lor 
most  of  their  length,  are  separated  by  tin  interval.  2  7 
mm.  in  width,  narrowing  at  the  porta  and  in  the  medi- 
cornu. This  interval  is  filled  by  (1)  the  paraplexus, 
which  usually  retains  its  attachment  to  the  timbria  rather 

callosum         fornix 


.  -   ■  .  1  !' 
.  _    .par.. 

-  .    .   etc 

..tenia: 


.  .thalamus 


Pig.  17 Id. —Transection  of  the  Brain  of  a  Pastas,  about  16  ctm   from  Nates  to 
mi,  and  Estimated  at  Ponr  Months.    1816  .  168 

Preparation.     Thi  received  In  alcohol,  no)  rery  wc 

The  calva  wa  '   ".  I  pia  ramoti 

entire  brain  was  then  tran  acted  a    tl 

Bllc  aspect  ol  the  caudal  part     The  two  QgUie  right  hemicerebrum 

indicate  the  plane  of  the  section  shown  in  Pig.  1761. 
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portion.  Along  the  mesal  border  of  the  Cauda  there 
passes  a  vein  (3),  the  tenia!  vein,  which  may  be  regarded 
as  indicating  the  boundary  between  the  caudatum  and 
the  thalamus. 

Projecting  mesad  of  the  vein  is  seen  a  lamina,  consist 
ing  evidently  of  the  paracoelian  endyma,  and  also,  at  least 
near  the  caudatum,  of  some  nervous  substance  ;  this  is, 
or  includes,  the  white  band  named  tenia  in  this  article, 
but  commonly  called  lania  semteireularis  or  stria  cornea. 

All  the  parts  so  far  described  are  unquestionably  con- 
stituents of  the  prosencephal  ;  the  remaining  portions 
shown  in  Fig.  4751  belong  to  the  diencephal.      The  walls 


is  deflected  over  the  two  vascular  plexus 

"i   vessels  therefrom)  which  hang  in  the  diacoele.     The 

habena  and  its  sulcus,  more  accurately  .  p<  i  haps,  : 

ter,  constitute  the  boundary  line  between  the  mesal,  en- 

tocoelian,  endymal  surface  of  the  thalamus,  and  tin 

sal,  ectocoelian,  and  |>ial  surface,  which  extends 

laterad. 

Between  the  dorsal  surface  of  the  thalamus  and  the 
ventral  surface  of  the  fornix  (including,  of  course,  the 
fimbria),  the  pia  is  freely  separable,  and  appears  to  con- 
sist of  bul  a  single  layer;  but  laterad  it  is  traceable  to 
the  paraplexus,  and  it  is  almost  inconceivable  that  a 
plexus  should  lie  formed  of  a  single  layer 
of  pia  as  a  fre<  i  red  bj  endj  ma.* 

When,  however,  this  fornico-thalamic  pia 
is  traced  mesad,  it  is  found  to  separate 
into  two  layers,  a  dorsal,  belonging  to 
the  fornix,  a  ventral,  constituting  part 


callosal  f. 


paracoele 


paraplexus 
fimbria 


pseudocode 
eariseptnm 

^craucomnrfssure 


Fig.  4751. — Transection,  Partly  Schematic,  of  the  Fornix  and  Adjacent  Parts  at  a  Level  Tor- 
responding  with  the  Interval  Between  the  Medicommissure  and  the  Postcommissure.  ls'J  1  : 
X  2.5.  1,  Fimbrial  sulcus  ("  sulcus  choroidens)  :  2.  tenial  sulcus  (in  some  specimens  I  ;  ■':. 
tenial  vein  ;  4,  precerebral  arteries  ;  5,  velar  veins  ;  6,  velar  arteries  ;  7,  habenal  sulcus  ;  s. 
interval  (natural  ?)  between  the  fomicommissure  and  the  velum  :  ft.  lateral  part  of  the 
fornix  (hemifornix)  ;  A,  mesal,  endymal  surface  of  thalamus  ;  B,  C,  D,  zones  of  its  dorsal 
surface  ;  B,  subfornical  ;  C,  subendymal  ;  D,  sabtenial. 

The  figure  represents  the  caudal  surface  of  the  transection  ;  the  observer  is  looking 
cephalad,  and  his  right  coincides  with  the  right  of  the  specimen  and  the  figure  :  the  two 
sides  are  substantially  identical  but  less  is  shown  upon  the  right  ;  the  meson  of  the  figure, 
the  anatomical  middle  of  the  various  parts  and  cavities  represented,  is  dextrad  of  the  mid- 
dle of  the  area  covered  by  the  figure.  Throughout  tin?  figure  the  cavities  are  shaded  and 
the  blank  areas  represent  transected  surfaces.  The  arachnoid  is  represented  by  a  narrow, 
straight  line,  the  pia  by  a  corrugated  line,  and  the  endyma  by  a  heavy  line  :  the  endyma  is 
made  to  adhere  closely  to  the  entoccelian  surfaces,  but  the  pia  and  arachnoid  are  separated 
slightly  from  the  parts  which  they  cover. 

Preparation, — See  Fig.  4731).  representing  another  transection  of  the  same  brain.  The 
ccelian  parietes  were  thoroughly  hardened  before  the  brain  was  removed  from  the  skull. 
and  the  membranes  and  plexuses  have  retained  their  connections  notwithstanding  much 
handling  and  considerable  transportation.  There  Is  some  distortion  and  dislocation  of  the 
loosely  connected  parts  about  the  fornix,  but  it  has  been  possible  to  clear  up  most  of  the 
doubtful  points  by  comparison  of  the  two  sides  and  with  adjoining  section-.  So  far  as  re- 
spects the  exclusion  of  the  dorsal  surface  of  the  thalamus  from  the  paracoele,  the  preparation 
affords  unequivocal  evidence. 

Defect*. — As  in  several  other  figures  representing   transections  bas  been 

assumed  that  a  plexus  consists  of  a  fold  of  pia  covered  by  endyma  :  for  pi-esent  purposes  it 


of  the  diaccelian  roof  (dia- 

tela)  with  a  pail 
a  pair  of  veins,  and  numer- 
ous smaller  vessels   in  the 
intervening    space       The 
ventral  layer  is  not  separa- 
ble (in  man)  from  tin-  dia- 
ccelian   endyma.     but     the 
dorsal  not  only  may 
tached   from   the   fornix    in 
an  alcoholic  specimen,    as 
may  the    pia    from    most   of 
the  surfaces  which  it  C( 
but    here,  excepting  at   the 
margins,     the    disjunction 
was    almost    spontaneous, 
and  there  is  a  distinct  space  (8)  between 
it  and  the  fornicommissure,  bounded  at 
the  sides  by   the  thicker  (hippocampal) 
constituents  of  the  fornix.     This  double 
curtain  of  pia  is  the  velum  (interpositum), 

which  belongs  equally  to  the  diencephal 
and  to  the  superposed  prosencephal  ; 
were  it  possible  in  separating  the  two 
segments,  the  dorsal  layer  should  accom- 
pany the  cerebrum,  and  the  ventral  re- 
main attached  to  the  thalami  ;  the  con- 
tinuity of  the  two  is  seen  at  the  aula  and 
the  two  ports,  as  well  as  along  the  entire 
margin  of  the  paraplexus  ;  see  Figs.  4786 
and  4745. 
Corresponding  with  the  margin  of  the 

fimbria,  the  dorsal  surface  o!  the  thala- 
mus presents  a  shallow  groove,  the  fim- 
bria! sulcus  ("sulcus  choroideus"  Fit:. 

4732);  laterad  from  this  the  surface  is 
nearly    regular,   and    overlaid    partly   by 

the  paraplexus  and  a  membrane  appar 

entry  endyma  only,  anil  partly  by  the  thin 
but   more  substantial   lamina  (tenia  '.')   al- 
ready  described   as   an    extension   of   the 
caudatum. 
The  entire  dorso-mesal  surface  of  the 

thalamus,  instead  of  being  h gt  neous, 

as  it  has  been  sometimes  figured  and  de 
scribed,  maybe  divided,   first  and   most 


matters  not  whether  there  is  a  complete  told   of  the  pia,  or  merelj    an  extension  of  vascular 

loop*.    The  ventral  lamina  of  the  velum  is  made  too  low.     L'he  medicommissure,  the  dorsal     sharply  into  a  mesal   or  entoccelian   and  a 

margin  of  which  is  included  at  the  ventral  side  of  the  figure.  , lid  not  actually  appear  in  this     j|(||.s.(]'  or  cotocieliati     portion     tin-  'hot in 

dary  between  the  two  being  the  habena 


section,  which  was  just  caudad  of  it,  but.  is  introduced  as  a  readily  recognized  landmark. 


of  the  diacoele  are  the  thalami,  of  which  the  figure  in- 
cludes only  the  portions  dorsad  of  the  level  of  the  medi- 
ant! postcommissures  (see  Fig.  4711). 

The  mesal  surface  is  covered  by  endyma.  which  is 
continued  over  the  low  ridge  called  habena  ("  habcnula  ") 
seen  from  the  mesal  aspect  in  Fig.  4711,  anil  from  the 
dorsal  in  Fig.  4732.  Just  dorsad  of  the  habena  is  a 
slight  furrow,  the  habenal  sulcus  ;  here  the  endyma 
meets  the  pia  covering  the  dorsal  aspect  of  the  thalamus, 
and  is  reflected  with  it  dorsad  and  then  mesad  toward 
the  opposite  side.  Instead  of  passing  horizontally  across 
the  interval  between  the  thalami,  however,  the  endyma 
Vol.  VIII.— 10 


and  its  sulcus.     The  dorsal  surface  itself  present-  a  two 
fold    division    into  a   subfornical  (B)  and   a    paralornical 

(C  and  D),  separated  bythe  fimbrial  or  choroid  -ulcus. 
Finally,  the-  parafornical  area  is  covered  partly  bj  the 

endyma   and    plexus  and   partly   by   the    tenia,   and  may 
thus  be  distinguished  as  subplexal  (C)  and  subtenial  (D), 

there   being   occasionally  a  furrow,  the  tenial  sulcus,  be 

tweenthem.     The  desirability  of  discriminating  between 

•  The  expression  ts  qualified  In  view  of  the  condition*  at  the  margin 
imnifii  of  Uagendle"),  where  thi  pia 
either  terminate  or  become   oontinuoua    with  the  endyma.  and    when   a 
plexus  might  apparently  be  developed. 
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other  preparations  which  arc  not  easy  to  explain,  except- 
ing upon  the  general  supposition  that  a  region  in  which 
the  conditions  arc.  apparently,  peculiar  to  the  human 
brain,  might  naturally  be  expected  to  present  individual 
peculiarities  and  even  anomalies. 

§  179.  Prop.  CXV.  There  seems  to  be  considerable 
variation  in  the  details  of  the  parts  involved  in  the  ap- 
parent representation  of  the  thalamus  within  the  para- 
coele  ;  this  is  perhaps  to  be  expected,  since  the  conditions 
that  have  made  the  usual  statements  possible  constitute  a 
greal  and  perhaps  peculiar  modification  of  the  primitive 
and  typical  relations,  indeed,  almost  a  malformation. 

It  is  hoped  that  the  foregoing  descriptions  and  figures 
may  at  least  serve  to  induce  anatomists  to  investigate  the 
subject  in  all  its  bearings. 

§180.  Prop.  CXVI.  The  cerebrum  proper  comprises 
the  proseucephal  less  the  olfactory  bulbs  and  crura.* 


fimbria- 
paraplexu. 


tenia- 
thalamus, 
caudatirrn- 
paraplexus — J — / 
velum 
fimbria- 
Lippocam 

medicoum 


in  pairs;  3,  although  its  sides  arc  formed  bj  cinei 
i  is  alba,  the  calloaum  ;  8,  although  the  p 
the  usual  relation,  the  arachnoid,  instead  of  passii 
rectly  across,  dips  into  it  to  a  greater  or  less  di  pth 
count  of  the  fall  (Figs.  1711  and  1751);  -l.  it  is,  in  one 

a  superfissure  (|  261)  since  in  its  depths  an 
cealed  the  callosal  fissures.  Respecting  points  2 
l">we\  the  article  Malformations  of  the  Brain, 

where  the  callosum  is  undeveloped,  or  thi 
brum  fi  ireely  divided  mass, 

p  Is::.   Prop,  i  XIX.     '  n      p0r  topographi- 

and  not  because  the;  represent  perfectly 
natural  dh  isions,  either  anatomical,  histological,  or  phys- 
iological, each  hemicerebrum  may  be  regarded  as  form- 
ing six  lobes,  as  indii  ati  d  in  the  fissural  diagrams 
4769  and  4770). 

|  184.    Prop.    CXX.     One  of  these    lobes,    the 


paraplexna 

fimbria 


liippocamp 
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conanum 


aqueduct 
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Fig.  -4755.— Direction,  Tartly  Schematic,  of  the  Floor  of  the  Left  Paraocele  (-'lateral  ventricle")  Caudal  Aspect  2846  and  2847  :  1.5.  Compare 
in  part  with  Fig.  4724.  4.  Lateral  sulcus  of  the  mesencephal ;  ■'!.  oculo-motor  nerve  :  5,  line  of  somewhat  Budden  deflection  "f  tin-  iplenial  fibres 
can. lad  into  the  occipital  lobe :  (1,  large  vein  :  7.  fimbria]  Bulcus  :  8,  angle  between  the  fimbria  and  the  hip] amp  ;  '.*,  bippocampal  fissure. 

Preparation.— The  arteries  were  injected  with  the  red  glue  mixture,  and  the  cavities  with  alcohol.     When  hardened,  a  thick  slice  ■■■■  - 
transection  at  about  the  middle  of  the  length  of  the  callosum  and  another  at  the  spleninm,  jnsl  shai  larium.    Thi 

transection  of  the  brain  stem  between  the  niesenceph.il  and  epencephal  was  modified  by  carrying  t ■•.  phalo-mesad,  meeting al  the  level 

of  the  valvula.    On  the  right  of  the  cerebrnm  the  parts  were  left  undisturbed  excepting  that  the  paraplexns  was  raised  so  as  to  expose  theflooi  •■( 
the  cavity.     On  the  left,  a  thin  Blice  of  the  hemicerebrum  is  left   attached  to  ii--  opposite  bythepia.     [] 
completely  as  pobsibie  from  this  point  of  view,  the  sections  had  to  be  made  in  man}  directions.     The  pai  rimmed  down 

distance;  then  a  wedge-shaped  piece  was  cut  from  the  thick  caudal  wall.  hip| amp.  etc,  including  pan  of  the  thinner  floor,  flmbi 

posed  the  velum,  the  double  fold  of  pia  between  the  dorsal  surface  of  the  mes-  and  diencephal  and  the  ventral  surface  of  the  fornix      \ 
tiotiRly  then  the  two  parallel  incisions  were  carried  across  the  Boor  to  and  into  the  caudatum  constituting  thi  ill ;  the  strip  so  eni 

then  lifted  ;  it  included  (1)  a  piece  of  the  fimbria ;  (2)  the  disconnected  part  of  the  parapl<  a  Btrip  of  the  thin  lamina 

ttie  plexus  and  the  caudatum  :  in  2347  all  these  were  found  separable  from  the  dorsal  surface  of  the  thalamus,  substantially  as  in  the  tree 
Fig.  4751  ;  in  234S  there  were  complications!  which  should  form  the  subject  of  in graphic  considers 

Defects. — The  defects  of  the  figure  are  due  mainly  to  the  attempt  to  combine  tie-  appearances  present!  d  bj  two  different  preparationi 


|  181.  Prop.  CXVII.  The  cerebrum  consists  (Fie.  4688) 
of  two  lateral,  hemispherical  masses,  tin;  hemicere 
brums  ("  cerebral  hemispheres  ")  united  primarily  by  tin- 
walls  of  the  aula  from  which  they  were  developed  as 
lateral  protrusions,  and  also  by  secondary  junctions  (or 
extensions  of  junctions)  the  fornix  and  callosum  (Fi">. 
4698,  4733,  47:!.-).  and  4751). 

§182.  Prop.  CXVIII.  The  interval  between  the  ap- 
posed, mesal  surfaces  of  the  two  hemicerebrums  is  the 
mtercerebral fissure  (" interhemispheral,"  "sagittal"  or 
"  great  longitudinal  ")  (Figs.  40!)K,  47:«.  47:;:>.  and  1736)  ; 
it  differs  from  ordinary  fissures  in  the  following  respects  : 
1,  It  is  mesal  or  azygous,  while  all  others  are  lateral  or 

•  To  include  under  the  name  cerebrum  the  thalaml  and  geminaisto 

disregard  the  plain  facts  of  development  ami  comparative  anatomy  :  it 
la  sometimes  convenient,  however,  to  group  the  thalami  with  ti" 
(caudatuma  and  lenticulas)  under  the  physiological  term  "baial  gang- 
lia." 


(Itilms  opertUS,  "  central  lobe  "),  i-  nearly  or  quite  I 

in  the  adult   brain  by  folds  (operculums)  from  tin-  ad- 
joining lobes  (Figs.  4767  and  1778);  excepting  al  pi 
the  ventral  side  thi-  insula  i^  surrounded  bj  an  irregulai 
furrow,  the  circuminsular  fissure  (Figs,  1783  and 
on  the  mesal  aspect  the  insular  lobe  may  i»-  regarded  as 
bounded  approximately  by  tin-  hippocampal  and  callosal 

lisMifes. 

i  185.  Prop.  CXXI.     Tin-  other  five  lobes  have  more 
or  less  complete  natural  boundaries  on  either  the  i 
oi  mesal  surface,  bul  not  on  both.     The  primary  division 
is  by  the  lineof  the  central   Assure  (Fig     1759) 

frontal    region    and  an    oeeipilo  tempom-parietal    region. 

The  former,  although  commonly  accepted  a-  a  single 
lobe,  is  so  extensive  as  t"  be  conveniently  subdivided  by 
a  line  continued  dorso-cephalad  from  tin-  preaylvian  As- 
sure  into  & po8tfrontal  and  prefrontal  lobe,  tin-  latter  in 
eluding  the  orbital  surfaces. 
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Brain. 

Brain. 


presylvian  f.        operculum  Sylvian  f. 

1  |   insula   |        central  f. 


— paroccipital  f. 


olfactory  bulb 


Fig.  4759. —Left  Fcetal  Hemicerebrum.  1820;  x  1.  1,  Orbital  region, 
unfissuretl :  i.  temporal  lobe,  nnflssured  :  •'!.  slight  furrow,  the  preoc- 
cipital fovea ;  4,  circular  depression,  unidentified.     See  §  196, 

Preparation. — The  fresh  hemicerebrum  was  placed  in  a  mixture  of 
alcohol  and  glycerine,  equal  parts  ;  after  two  days  half  the  mixture 
was  replaced  by  alcohol ;  after  two  days  more  alcohol  alone  was  used, 
and  renewed  on  the  following  day.  The  original  mixture  seemed  to 
prevent  the  usual  distortion  of  f<Etal  brains,  and  to  facilitate  the  re- 
moval of  the  pia.  Unfortunately  the  age  and  size  of  the  foetus  were 
not  recorded. 

Notwithstanding   considerable    variations   in    different 
brains,  and  in  different  parts  of  the  same  bruin,  one  can 


supercentrnl  f 

snperfrontal  f 


subfrontal  f. 
presylvian  f. 
Bubsylvian  f. 


olfactory  bulb.,' 


Fig.  4760.— Lateral  Aspect  of  the  Left  Half  of  the  Brain  of  a  Foetus,  Size  and  Age  Un- 
known.   2278;     •    1.     1-8,  Fissures  not  identified  with  certainty.      See  $  197. 

Preparation. — The  brain  was  mediseeted  while  fresh  and  this  half  placed  in  alcohol 
upon  its  mesa]  aspect :  it  has  become  thinner  and  wider  than  natural,  but  exhibits  the 
fissures  more  perfectly  on  this  account. 


hardly  fail  to  be  impressed  with  the  approximate  uni- 
formity of  the  intertissural  spaces  (when  viewed  square- 
ly, as  suggested  under  Fig.  4T71)  as  if  the  fissures  were 
produced  mechanically  by  the  extension  of  the 
surface  within  a  confined  space  ;  see  also  the 
writer's  observation  upon  the  fissures  of  dogs, 
Amer.  Assoc.  Proc.,  1873,  p.  248. 

§  194.  Prop.  CXXVI.     Fissures  should  be 
studied   before    gyres,   because:    1,  They  are  supcrcaiiosai f. -J 
simpler,  being  represented  by  lines  instead  of 
planes  ;  2,  they  are  more  commonly  entirely 
independent  of  other  fissures  ;  3,  they  are  com    pseudocode 
parable  with  the  rivers  of  a  region  which  arc 
employed  as  boundaries  of  the  subdivisions  ;  4, 
themselves  structureless,  they  really  represent 
the   locations  of  a  greater  amount  of  cinerea  olfactory  f 
than  lines  of  equal  width  and  extent  on  the  olfactory  bulb 
gyres,  and  have  thus  a  greater,  presumptive, 
physiological     significance,     although     there 


i.l//"  /•    Assoc.    Proc      1886  .   ami   An,. , , 

Oct.,  1880,  p.  902).     Some  of  the  peculiarities  and 

plexitiea  of  the  monkey  brain  an-  represented   i; 

g  L96.  Points  illustrated  by  Pig.  4759.— A  Tin-  early 
appearance  "f  the  Sylvian,  presylvian  and  central  lis- 
sures,  and  of  a  depression  which  was  in  become  the  par- 
occipital.     See  the  ventral  surface  ol  this  specimen  iFi" 
1782 

li.  The  nearly  uncovered  and  slightly  Assured  condi- 
tion of  the  insula  at  this  period  ;  the  faint  dorso-ventraJ 
line  just  caudad  of  the  end  of  the  line  from  insula  repre- 
sents the  just  commencing  transinsular  Assure,  Been  dis- 
tinctly in  Pie.  4715. 

§  197.  Points  illustrated  upon  Pig.  4760.— A.  The 
condition  of  the  insula  and  operculums  at  this  stage. 
The  former  is  distinctly  elevated,  but  as  yet  perfectly 
smooth,  while  in  the  otherwise  less  advanced  brain 
shown  in  Fii:.  47.">9  ii  bas  a  Blight  transinsular  furrow. 
The  Bubsylvian  fissure  is  just  forming  as  the  ventral 
boundary  (if  the  preoperculum. 

B.  The  demarcation  of  the  subfrontal  gyre  by  the  sub- 
frontal  fissure. 

C.  The  non-continuity  of  the  parietal  and  paroccipital 
fissures. 

D.  The  non-appearance  of  the  precentral  and  postcen- 
tral fissures. 

E.  The  peculiar  triangular  depression  which  aei  ms  to 

represent   the    commencement   of    the   super- 
temporal  fissure. 

F.  The  presence  of  three  fissures  or  Beries 
of  fissures  caudad  at  the  Bupertemporal,  the 
middle  of  which  may  represent  the  exoccipi- 
tal  (§  274  . 

G.  The  interruption  of  the  central  fissure 
near  its  dorsal  end  ;  so  much  as  appeals  in 
the  figure  is  continuous,  but  near  the  mesa] 
margin  of  the  hemicerebrum  is  a  Blight  de 
pression  separated  from  the  longer  lateral 
portion  by  an  isthmus  ;  this  condition  in  the 
foetus  is  noteworthy  in  view  of  1  lest  Ill's  ob- 
servations (=;  246). 

H.   The  small   size  of  the  cerebellum,  the 
freedom  of  the  flocculus  therefrom,  and  the 
postoblongata    prominence  of  the  oliva. 

§19*.    Points  illustrated  by  Pig.  4761.— A. 
The  existence  of  three  independent  furrows 
between  the  callosum  and  the  margin  of  the 
hemicerebrum  along  the  line  of  what  is  com 
monly  called  the  calloso-marginal  fissure. 

B.  The  distinctness  at  this  period  of  the 
four  total  or  follicular  fissures,  occipital,  cal- 
carine,  collateral,  and  hippocampal. 

C.  The  independence  of  the  occipital  and  calcarine. 

D.  The    extension    of    the    calcarine    alone    nearly    or 

quite  as  far  as  the  point  reached  in  some  other  brains  by 


.central  f. 


. .  parietal  f. 
. .  Sylvian  f. 


.    5 
...paroccipital  f. 

supertemporal  f. 


.cerebellum 


callosum     fornix 


. paracentral  f. 


. ..calloaaJ  f. 


i  :,  r,      7  8 

seems  to"  be  a  difference  of  opinion~as  to  the  F,fi  47*1.    Mcsai  Aspect  of  the  Left  (Beversed)  Hemicerebrum  ..f  >.  1 
functions  of  the  intrafissural  cinerea  A«e  Unknown.    8878;       I.    The  lateral  asp    tof  the  left  half  of  the 

show,,  in  1  Ig    1790.     1.  '-'.  s.  Undetermined  assure*; 


§195.    Prop.  CXXVII.     For  the  elucidation 
of  the  intricacies  of  adult  fissures,  fcetal  brain* 
are  much  more  serriceable  than  those  of  monkeys. 
This,  in  contravention  of  the  view  and  practice  of  Mey- 
nert  (Psychiatry,  p.  7),  was    insisted  upon  by  the  writer 


,d  of  hippocampal  Assure  :  5,  uncus  :  B  (should  have  t»  en  •  Ittti  far- 

ther 90  as  to  reach  the  light  band],  fimbria  :  7,  dentate  gjt- 


the  occipital  alone  or  by  the  compound  fissure,  OCCalca- 
rine  (§214, 

1 40 
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Points  illustrated  bj  Pig    1762      \     In  early 
n  the  formatioi  Sylvian  fissure,  the  presyl- 

\  ian  flasur  tch. 

i;    Phi  i:  •  implete separation  of  the calcar  and  the  oc- 
cipital eminent 
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II  rain. 

It.  .mi. 


inflected  f. 
fronto-marginal  f. 
supercallosal  f.v 


paracentral  f. 


callosal  f.  v, 


central  f 

occipital  f. 


olfactory  f, 
anrygdaline  If  2    / 

hippoeampalf. 


hippo 
campal  g. 


/     '"  - 
calcarine  f.     \V 
bollateral  f. 
subcollateral  g. 


Fig.  4786.  — Mesiil  Aspect  of  the  Left  (reversed  so  as  to  appear  the  right  Efemi- 
cerebrum  of  an  Adult  Male  Mulatto.  322;  .5.  I,  Occaicariue  Assure,  the 
common  stem  of  the  occipital  ami  calcarine  :  ".'.  .incus  :  3,  optic  tract,  divided 
obliquely  ;  4.  fornicommissure  ;  5.  retreating  ventral  surface  of  the  f.>rnix  ;  6, 
paracentral  fissure.     See  S  207. 

Preparation. — The  entire  brain  wa^  hardened  by  continuous  alii 
while  in  the  cranium  ;  this  and  all  tin;  ether  viewsof  it  t  Fi^>.  -17*17.  -177' K  1777. 
■17NI.  and  47>7)  are  based  upon  photographs. 

Defects.  —  Most  of  the  fissure  lines  are  too  faint:  the  emargination  of  the 
ventral  outline  just  cephalad  of  the  optic  nerve  is  too  decided. 


prccentral  f. 
subfrontal  f.  | 

siipo-fronlal  f. 


i  205.  Prop.  CXXX.  With  children  born 
the  main  fissures  are  always  well  defined,  and 
ctiMS  there  seems  to 
be  little  difference  be- 
tween infant  and  adult 
cerebrums  in  respect 
to  fissural  complexity, 
although  the  insula  is 
always  less  developed 
and  less  completely 
covered  by  the  oper- 
culums (sec  Figs.  4715 
anil  47  76).'  Such 
brains  arc  often  more 
readily  obtained  and 
removed  than  those 
of  adults  and  if  well 
preserved  and  care- 
fully handled  may 
materially  aid  both 
study  and  investiga- 
tion (see  Figs.  4774 
and  4770). 

g  206.  Prop. 
(XXXI.  Adult  cere- 
brums commonly  pre- 
sent individual  pe- 
culiarities which  pre- 
vent their  servim;  as 
types  or  standards ; 
the  writer  has  found 
such  in  every  brain 
examined  ;  even  that 
of  a  mulatto,  simple 
in  several  respects, 
has  peculiarities  and 
complexities  not  as 
vet  fully  understood 
(see  Figs.  4766,  4767, 
4778,  and  4779). 

£  207.  Points  illus- 
trated upon  Fig.  4766. 
—  A.  The  form  ot  I  his 
adult  mulatto  brain, 
unaltered  stive  by 
shrinkage. 

B.  Thecontinuityof 
the  supercallosal  and 
paracentral  fissures. 


< '     I'ln  extent  of  the  fronto  marginal  I 

l>    The  complexity  of  the  precuni  :d  Assure. 

E.    file  length  Of  the  collateral  ri->ure. 

I'  The  invisibility  of  the  bippocampal  fissure  ex- 
cepting at  its  dorsal  end,  where  it  is  continuous  with 
the  calfosal  around  the  splenium,  and  tit  its  venti 

ii  lies  between  the  uncus  and  the  main  pan  ..i 
the  bippocampal  gyre.     The  margin  of  this  gyre  be- 
tween the  lip  ot  lie-  1111.11-  and  the  -pleiiiuni  18  BOmi 
times  regard,  rfde  of  the  bippocampal  fissure, 

but  this  is  in. 1  strictly  correct,  any  more  than  it  would 
be  to  regard  tin-  cresl  of  a  hill  as  one  0!  the  walls  of 
a  ravine  in  its  farther  Blope. 

<;.  The  appearance  of  the  dorsal  end  of  ti,. 
tral  fissure,  dorsad  ..!  the  splenium. 

EL  The  distinctness  of  the  amj  gdaline  ti-sure. 

I.  The  sharp  ventral  deflection  of  the  calcarine  fis- 
sure, which  passes  across  the  margin  so  as  to  appear 
upon  the  lateral  aspect  1  Figs.  1767  and  1  i 

?  308.  Points  illustrated  upon  Fig.  1761  A  The 
form  of  this  adult,  mulatto,  left  henucerebrum,  unal- 
tered stive  from  alcoholic  shrinkage. 

B.  A  simple,  almost   typical  condition  of  certain 
fissures,  ,  ,;.    central  and    Sylvian,  in   a   In: 
their  course,  combined  with  great  and  unusual  pei  u- 
liarities  of  the  same  or  other  fissures. 

('.  The  visibility  of  the  insula;  see  Figs.  I"s  and 
4770. 

D.  The  separation  of  the  preoperculum  from  the 

postoperculum    by   the    continence    of    Ihe   proximal 


tit  term   I  parts  of  the  pre-  and  Bubsylvian  fiss 
in  some   '       E.  The  union  of  the 


subfrontal  fissure,  deeply  with  the 


supercentral  /   fentraj  fm 

inflected  f.  J    postccnlmi  fm 

PARIETAL  G. 


13 


12 


ir 


.«•* 


15 


v  -    ,- 


orbital  f.    J    I 
presylvian  f.  / 
basisylviau  J. 


20 


INSULA. 


*9 


subtemporal  f. 
medilempural  f. 
'  supertemporal  f. 


w 


Fig   4767  -Lateral  Aspect  of  the  Left  Hemicerebrum  of  a  Mulatto  (Fte.  4766 i.     BM;     -   .8.     1,  Preoperoulnm , 

operculum.  8,  postoperculum  ;   1.  what  Is conn ly  oalled  the  " snpramargtnai  gyre:'   B 

is  called  the  "angular  gyre:"  6,  a  snpergyre  overlapping  the  conoealed.  oaudal  part  of  the  angnUr:     ,  inidci 
occipital  gyre:  8.  B,  portions  of  the  unidentified  mpergyre  thai  overlap!  the  lateral  part  of  tl 
pyre  at  the  caudal  (apparent^  dorsal)  side  of  the  dorsal,  deflected  bi 
dorsal  end  of  the  occipital  fissure  (this  Is,  however,  invisible,  and  th. 


tween  Sand  9,  and  curves  ventrad  at  6.  may  probably  be  the  exoecipital   or  "  '  ''''',;"' 

"ape-fissures;"   it  I,  t,  though  not   real,  connections  with  th 

curved  fissure  in  the  same  supergy,  iall,  connected 


of  the 


curved  fissure  ... 

cipital  fissure;  14,  dorsal  fork  of  the  postcentral  fissure :  US.caud 

independent;  16.  cephalic  radio  npercentral  Hi  mi  «nd 

temporal    ,,-ure-    21,    jUSl  ''•'    ""' 

4W7) ;  28,  the  most  cephalic  of  three  distinct  fl 
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amygdaline 


.rEU?oR 


FlO.  4768.— Diagram,  nearly  Natural  Size,  of  the  Fissures  upnn  the  Mesal  Aspect.  The  outline  and  the  locations  of  the  principal  fissures  are  from 
the  mulatto  brain,  represented  in  Fig-  476<>.  which  was  hardened  within  the  cranium.  The  numbers  1-6,  designate  the  live  Interlobar  linen 
or  boundaries,  as  follows:  1,  fronto-tcmporal ;  2,  inter-frontal;  3,  fronto-parietal ;  4,  parieto-occipital ;  5,  occipitotemporal.  The  abbreviation 
occlc.f.  stands  for  occalcarine  fissure,  the  stem  or  confluence  of. the  occipital  and  calcarinc  fissures. 

F.  Tlie  combination  of  the  "  transverse  occipital "  o£ 
Eckerwith  the  caudal  portion  of  his  "  interparietal "  as  a 
distinct  fissural  integer,  the  paroccipital. 

G.  The  designation  of  the  apparently  common  stem 
of  the  occipital  and  calcarine  as  the  occalcarine. 

II.  The  adoption  from  various  writers  of  what  seem 
to  be  the  best  fissural  names  of  a  single  word  each  ;  e.g., 


B.  The  inclusion  of  the   callosal,  inflected,  amygda- 
line, medifrontal,  precuneal,  and  subtemporal  fissures. 

C.  The  disjunction  of  the  supcrcallosal  from  the  para- 
central. 

D.  The  separation  of  the  precentral  from  the  subfrontal. 

E.  The  introduction  of  the  exoccipital   as   probably 
representing  the  true  ' '  ape-fissure  "  of  Wernicke. 


Fig. 
thei 

boundaries 
A,  ... 
as  to  the  existence  of  certain  fissures,  or  as  to  the  names  that  should  be  applied  to  them  if  thuy  do  exist. 
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Ilrnni. 
Itralii. 


with  the  supercentral  fissure  at  2 

F.ptl.      Lobus  panetalis 


C.  The  apparently  deep  communication  of  Ibe  central 

at  about  the  middli 
of  this  .strait,  how 
ever,  is  a  distinct  va 

duin,  a    shallow   not 
more  than  'J  mm.  be 
low  the  surface,  ami 
risible  in  an  oblique 
view,  as  in  Fig.   1777. 
1).   The    triradiate 
form  of  tin-  sii 
*-   &    percentral     fis- 
sure ;  one  of  its 
dorsal  radii  is  marked 
(1 1  ;  the  ventral  is  ap- 
parently   continuous 
with  the   precentral, 
but    tin:     fissure    so 
named   is  shallow   at 
each   end,    as  stated 
under  Fig.  47(57. 

E.  The  continuity 
of  the  postcentral  tis- 
sure  witli  the  parie- 
tal, which  would  be 
reached  by  the  ex- 
tension of  the  line 
from  3. 

F.  The  width  of 
the  superfrontal  gj  re 
when  thus  viewed  di- 
rectly, as  compared 
with  its  apparent 
width  when  seen  ob- 
liquely as  in  Fig- 
471)7  ;  see  Fig.  4771. 


19    Points   illustrated   upon    Fig.    1774     a 
form  of  a   perfect  and  typical    paroccipital   fit 


occipitalis 

Fig.  4773. — Diagram  of  the  Paroccipital  as 
a  Type  of  the  Zygal  Fissure"  (originally 
published  in  the  Journal  of  Nervous  mot 
Mental  Disease,  Jane,  1886).     Tin-  figure 

represents  the  dorRO-caudal  aspect  "f  the 
occipital  end  of  the  left  hemiccrcbrum.  in- 
cluding the  occipital  lobe  anil  part  "f  the 
parietal,  with  the  dorsal  end  of  the  occipi- 
tal assure  (F.  oc.)  and  the  caudal  end  of 
the  parietal  (  F.  /ill.  ).  The  H-shaped  line 
represents  the  paroccipital  fissure,  bound- 
ing the  gyre  of  the  same  name.  The  bar 
of  the  H  constitutes  ttie  zygon,  or  yoke, 
connecting  the  diverging  branches  at 
either  end  ;  from  the  mode  of  formation 
the  mesa)  branch  is  the  stipe  or  stem  (Lat., 
Stipes)  and  tlie  lateral,  the  ramus. 

£  217.  Prop.  CXXXIII.    FUsural  Integer.— This  term 

(introduced  by  the  writer  in  1886,  Jour,  of  Nerv.  and 
Mental  Disease,  xiii.,  "So.  6)  is  employed  herein 
to  designate  a  fissure  which  is  independent  in 
some  species  or  individuals,  and  deepest  at  or 
about  the  middle  of  its  length,  corresponding 
nearly  with  the  place  of  its  first  appearance. 
Any  marked  and  frequent  shallowing  of  a  sup- 
posed fissural  integer  is  reason  for  questioning 
its  integrality,  and  for  seeking,  in  other  individ- 
uals and  in  allied  species,  evidence  that  it  really 
consists  of  two 

For  a  summary  of  the  fissural  connections  ob- 
served by  the  writer,  see  £  213,  F-.l.  Constant 
and  apparently  inevitable  branches  (e.g.,  the  pre- 
sylvian  and  subsylvian)  are  not  strictly  integers, 
although  conveniently  treated  as  such.  The 
doubts  respecting  thecentral  fissure  are  mentioned 
in  §  253;  the  relations  of  fissural  integers,  as 
above  defined,  to  more  extensive  lines  of  depres- 
sion which  are  ideally  continuous  or  may  hie  ac- 
tually so  in  some  animals  {e.g.,  the  alleged  com- 
ponents of  Meynert's  " arched  fissures,"  and  of 
IJroca's  "limbic  lobe"  outline,  and  of  the  feline 
anterior  and  postica  fissures  in  respect  to  the 
ventral  arched  fissure  of  the  fox  [see  "  Anat. 
Technology,"  §  1854])  cannot  be  considered 
here. 

§  218.    Prop.  CXXXIV.     The  "interparietal 


pitalg.. 

caudal  Stipe  . 


Sylvian  f. 


ramus 


paroodi 


— .. . .   .caudal  ramus 


rine  f. 


Fig.  4774.  — Dorso-caudal  Aspect  of  the  Bight  llcmiccr.  brum  of  n  Child 
at  Birth.     ITS:       1,     This  figure  was  published  in  ti.. 
.v. ,  gout  ond  Mental  Disease.  June,  l^s<>.     '  Ither  a 
bruin  are  shown  in  Figs.   1715.  4718,  and  4770. 

symmetrical,  and  completely  independent  of  the  parie- 
tal, although   its   cephalic   ramus  and  whal    seems   to  be 


inflected  f. 


-  -I 


■-V-2 

S       S    ,  I      ^-  precentral  f. 
^-^\> — stipercentral  £, 

6 

central  f. 
postcentral  f. 
Sylvian  f. 

3 

parietal  f. 
-4 

supertemporal  f. 
-  paroccipital  f. 
■  paroccipital  g. 
-  occipital  £ 


fissure"  of  Ecker  probably  represents  two   fisSU-  Fl(,   .,--.      Dor8(M!andal  Aspect  of  the  Brainofa  Partus,  M-  >   from  Heel 


ral  integers,  the  parietal  and  the  paroccipital,  lie 
cause  (1)  in  about  half  the  cases  examined  by  the 
writer  there  are  two  fissures  separated  by  an 
isthmus  of  greater  or  less  width  ;  (2)  when  the 
two  were  continuous  there  was  almost  always  ;i 
vaduin  at  the  point  corresponding  to  the  isthmus  ; 
(3)  each  of  the  two  portions,  whether  separate  or 
continuous,  is  usually  deepest  at  or  near  its  mid- 
dle ;  (4)  at  their  first  appearance  in  the  foetus  they  are  al- 
ways completely  independent.* 


*  The  propriety  of  dividing  the  "  interparietal  '*  is  conceded  by  Dana, 
on  p.  :i4  of  the  Xew  York  Medical  Record,  January  1'.',  1889, 


to  Bregma,  and  Estimated  at  s  Months.  784;    ■   1.  11.  Left  Inflected  i   .  12,  1 

ral rtions  of  the  left  postcentral  f);  14,  left  parietal  (T) ;  IB   left  par ipltnl  : 

17.  left  Bupertei ral;  18  (and  5f)the  Ian  I  ""'  '• 

The  remaining  numbers  Indicate  Assures  of  doubtful  identity.     Bee  *i  230. 
Preparation.  -The  arteries  were  ii I  ■•■  Ith  star  h  ml 

place  at    -.-.era]  p.m..  the    WO  I (1)  Into  thl 

right  occipital  Assure,  converting  It   In1 

unaffected  pari  of  tl 
its  walls  to  Borne  extent 

an  extension  of   the    parietal   overlap   and  approach 

closely. 

B.  The  peculiar  appearance  of  the  entire-  hemicen 
brum    and    of    the   central    li  m    this    point 

view. 
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iti  .mi. 
Brain. 


§  233.   Points  illustrated  upon  Fig.  4777.— The  visibil- 
ity, in  an  oblique  view,  of  a  feature  invisible  in  either 


precentral  f. 


BUperoentral  f. 


inflected  f. 


Sylvian  f. 


postcentral  f. 


central  f. 


Fie;.  47 


-Dorsolateral  Aspect  of  Part  of  the  Left  Hemicerebrum  of  the 
Mulatto  Brain  represented  in  Fig.  47ii7. 


direct  view,  dorsal  (Fig.  4772\  or  lateral  (Pig.  47U7.  21 1, 
viz.,  the  existence  of   an  isthmus  separating   the  ceph- 
alic branch  of  the  central  fissure  from  the  caudal  branch 
of  the  supercentral,  and  thus  maintaining  the  continuity 
of  the  precentral  gyre. 
§234.  Points  illustrated  upon  Fig.  4778.— A.  The  un- 
infected f. 
supercentral  f. 
precentral  f. 
superfroutal  f. 

subfroutal  f.- — 


quently.    Among  twenty-five  adult  hemicerebrums  in  the 
museum   ol  Cornell  University,  Januai  with 

five   the   fissure  distinctly    fails  to  reach   thi 
with  lour  it  just  reaches  it  ;  with  the  oth  it  ex- 

upon  in.  mesa!  surface  for  at  least  one  centin 
bo  far,  therefore,  as  concerns  these  undisturl  ed  pn 
tions,  the  central  fissure,  although  mainly  lati 
titled  ic  mesa!  representation  in  si\u  five  p, ,  . 

|  237.     Special  location.— About  midway   between  a 
line  coinciding  with  the  precentral  and  supercentral  As- 
sures cephalad,  and  a  Line  coinciding  with  the  post-  • 
ami  ventral  pan  of  the  parietal  caudad 

£  '->:is-     ,;' letrical  relations  to  the  hemicerebrum  as 

a  whole.*— A.  A  straight  line  representing  the  gn 
length  (fronto-occipital  diameter)  of  the  cerebrum  usu- 
ally crosses  al  or  near  the  ventral  end  of  the  Bssurt  B. 
ll  the  middle  of  this  line  be  determined,  the  ventral  end 
of  the  fissure  will  be  found  cephalad  of  the  point  al  a 
distance  equal  to  about  one  tenth  of  the  entire  lini 
If  a  perpendicular  be  drawn  dor-ail  from  the  middle  of 
this  line,  it  will  intersect  the  fissure  al  about  the  middle 
of  its  length.  I),  [f  the  distance  from  the  angle  between 
the  frontal  and  orbital  outlines  to  the  angle  between  the 
occipital  and  ventral  outlines  be  measured  along  the  me- 
sal  margin  of  the  hemicerebrum.  the  dorsal  end  of  the 
fissure  will  be  found  at  a  distance  of  about  fifty  eight 
hundredths  of  the  whole  from  the  orbito-frontal  angle. 
E.  On  the  mesa!  aspect,  if,  from  a  line  representing  the 


central  f. 

^Sylvian  f. 


postcentral  f. 

-  parietal  f. 

-  postcentral  f. 

1$ 

supertemporal  f. 

J&--  paroccipital  f. 


orbitaL  f.  - 
olfactory  f.  - 


Fig.  477S. — Lateral  Aspect  of  the  Left  Hemicerebrum  of  an  Adult  Hungarian  Carpenter,  Presenting  an  Unusual  Degree  ol  Pbmretti  I 

Preparation.— The  hemicerebrum  was  hardened  n--tin^  apon  the  mesa]  Bnrface,  and  apparently  with  little  change  in  form.     The  right  \\;t-  like 
wise  numerously  fissured.     Of  the  unidentified  fisauree  the  only  ones  that  Beem  to  call  for  comment  hi  id  10,  which  arc  transtemp 

eoxes,  and  16,  a  well-marked  hyposylvian. 


usual  number  of  minor  fissures,  especially  of  the  slight 
depressions  which  arc  called  fosiulm. 

B.  The  three  cephalic  curves  of  the  central  fissure, 
and  their  decided  character. 

C.  The  extent  of  the  supertemporal  fissure. 

D.  The  continuity  of  the  postcentral,  parietal  and  par- 
occipital  fissures. 

E.  The  union  of  the  presylvian  and  subsylvian,  and 
the  concomitant  separation  of  the  preoperculum  from 
the  postoperculum. 

F.  The  length  of  the  presylvian. 

G.  The  two  dorsal  branches  of  the  Sylvian,  and  the 
distinct  hyposylvian  branch  (l(i). 

H.  The  crossing  of  the  temporal  lobe  ventrad  of  the 
supertemporal  fissure  by  two  transtemporal  fis-aires. 

§  235.  Bifurcation.— Terminal  division  of  the  central 
fissure  at  either  end  is  rare  ;  there  arc  but  two  instances 
of  it  among  the  brains  examined  by  the  writer. 

§  236.  Relation  to  the  mesaf  aspect.  —  Ecker  and 
Quain  imply  that  the  central  fissure  usually  ends  at  or 
near  the  dorsal  margin  ;  Gegeubaur  and  Schwalbe  admit 
that  it  may  cross  the  margin  occasionally  or  even  frc- 


greatest  length  of  the  hemicerebrum,  there  be  drawn  a 
perpendicular  passing  the  caudal  margin  of  the  callosum, 

il  will  commonly  meet  the  dorsal  end  of  the  central   lis- 
sure  at  the  margin  of  the  hemiecrebrum. 
§289.  The  fissure-plane. — This  term  Is  employed  to 

designate  the  entire  length  and   depth  of  the  tisMirc  ;  the 

fissure-line  is  the  ectal  or  superficial  margin  of  the  plane. 

If  a  hemicerebrum,  hardened  in  the  cranium,  be  tran- 
sected obliquely  along  thecourse  of  tin-  central  Assure, 
and  either  half  be  so  held  that  the  mesa!  surface  coincides 
in  direction  with  the  visual  axis,  the  following  points 
may  be  noted  :  A.  The  dor-al  hall'  of  the  exposed  sur- 
face (including  both  the  cut  area  and  the  inlertis-ural  I 
Constitutes  very  nearly  the  quadrant  of  a  circle,  roil 
at  the  dorso  inesal  angle  where  the  figure  cuts  the  mar 

gin.     B.  The  ectal  (superficial)  margin  of  the  fissure 

plane  coincides   very   nearly   with   the   periphery    of  the 

quadrant.     V.  The  ental  margin,  the  line  formed  bj   the 

*  The  surgically  and  pathologically  Importai 
Harare  t..  lb.-  craninm  and 
of  the  Brain ;  also  in  77><    '  innaryl*,! 
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tailed  study  and  description  of  this  very  Interestinc 

isly  loaned 
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and  lirM  deecriber,  l>r   Thoi 
ht,  1  lie  ;  '   anatomy,  the  following  points 
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II  rain. 
11  rain. 


§  243.  Duplication. — Giacomini  and  Calori  havi 
described  a  brain  in  which  there  are  apparently  two  cen 
tral  Assures,  nearly  parallel  and  distinctly  separated  by 
an  "  intercentral  gyre." 

5  '244.  Interruption. — As  shown  in  Pigs.  4779  and 
47*1.  the  central  fissure  is  completely  interrupted  on 
both  sides  of  the  brain  of  Chauncey  Wright,  the  isth 
DIUS*  being  fully  on  a  level  with  the  adjacent  gyre-. 
The  brain  of  Dr.Fuchs,  figured  by  Wagner,  exhibited  a 
like  peculiarity,  and  the  complete  interruption  has  now 
been  recorded  for  at  least  ten  (perhaps  twelve  or  four- 
teen) hemicerebrums,  a  very  small  proportion  of  the 
enormous  number  of  brains  examined. 

s  845.   Points  illustrated  upon  Fig.  4780.— A.  The  in- 

7' 


Fio.  4780. — Diagrams  of  the  Right  and  Left  Central  Fissure  Regions  'if 

a  Foetus,  5li  ctm.  Long  and  Estimated  at  20  Weeks.     S2T  ;        2. 

terrupted  condition  of  both  central  fissures  at  their  first 
formation. 

B.  The  lack  of  symmetry  ;  on  the'  right  are  two  parts, 
the  right  ventral  (V)  being  2  nun.  deep  at  its  middle  and 
the  dorsal  (D)  2.5  mm.;  on  the  left  are  three  distinct  di- 
visions— the  dorsal  parallel  with  the  meson,  the  lateral 
at  right  angles  with  it,  and  the  ventral  oblique. 

?  2)46.  Partial  interruption. — Dwight  and  Heschl  have 
called  attention  to  the  not  infrequent  presence  of  a  va 
duiii  or  shallow  in  the  depths  of  the  central  fissure,  com- 
monly nearer  the  dorsal  end;  among  1,087  hemicere- 
brums examined,  Heschl  found  in  152  (about  fourteen 
percent.)  an  elevation  rising  from  one-sixth  to  five-sixths 
of  the  entire  depth  of  the  fissure,  and  suggests  that  the 
rare  cases  of  complete  interruption  result  from  the  greater 
development  of  this  feature.  In  view  of  these  observa- 
tions the  vadum  should  always  be  looked  for. 


Fto.  4781.—  Dorsal  Outline  of  the  Cerebrum  of  Chauncey  Wright,  Includ- 
ing only  tlie  Central  and  Occipital  Fissures.     X  .5. 

?  247.   Points  illustrated  upon  Fig  4781. —A.   The  un- 
usual   width  and  squareness,   of   the    prefrontal    lobes, 


*  This  term  is  equivalent  to  pit  de  pottage,  annectent  •  ■uneolutton  and 
brtdglng  convolution ;  the  latter  Is  misleading,  for  the  interruption  ol  ■ 
lasore  has  no  analogy  with  a  bridge,  but  rather  with  a  dam,  dyke,  i>r 
isthmus,  absolute  size  being  of  no  moment. 


w  hem  e  a  direct  lateral  view  of  either  hemicerebrum  fails 
to  include  what  N.  on  the  whole,  the  mosl  richlj  I 
surface  ;  see  Fig.  477!). 

B.  The  complete  interruption  of  the  central  Assure  on 
eai  b  Bide  by  an  isthmus  w  uich  is  level  «  ill,  the  -'  di  ral 

surface  and   thus    unites   the    preeentral   and    DOStCt 
.Ml  | 

of  Aral  appearance.— Nearly  all   writers 

state  that  the  central  fissure  is  formed  about  the  end  of 
the  fifth  month,  the  twentieth  week.  The  following  ob 
servations  -how  thai  there  i-  probablj  Bome  variation  in 
this  respect,  or  as  is  perhaps  equally  probabh — that 
the  length  oi  the  foetus  varies  considerably  at  the  same 
Btage  of  fissural  development  In  foetuses  827  and 
respectively  56  and  65  ctm.  long,  the  Assure  is  va. 
absenl  ;  in  1820,  61  ctm.  long,  it  is  distinct  and  deep; 
in  2278,67  ctm.  long,  it  is  well  developed,  and  several 
other  lateral  fissures  are  \  isible. 

§249.  Relative  order  of  appearance  Excluding  the 
transitory  fissures  (Fig.  4756)  and  the  lambdoidal  (which 
ma]  be  transitory)  the  central  is  apparently  the  first  of 
the  lateral  fissures  to  be  developed  after  the  83  Ivian  1  Fig. 
4759).  But  some  of  the  writer's  preparations  indicate 
that  this  order  may  not  be  invariable;  in  2081  the  parie- 
tal and  supertemporal  are  more  advanced  than  the  cen- 
'  ral  ;  in  1817  there  is  no  trace  of  a  central,  although  both 
superfrontals  are  distinct.     Numerous  and  careful  obsei 

Vations  are  needed  on  this  point. 

S  250.  Form  in  the  foetus.  —  When  first  distinctly 
formed,  the  fissure  line  is  nearly  straight,  with  a  slight 
cephalic  convexity  (Fig.  4759). 

§  251.  Proximate  cause. — According  to  W.  Krause(aa 
stated  in  Quain,  ii..  332),  in  the  foetus,  betw  cen  the  fourth 
and  sixth  months,  the  medicerebral  vein  is  connected 
with  the  longitudinal  sinus  by  a  vein  which  atrophies 

later;  the  writer  has  not  been  able  to  consult  Krause's 
original  statement,  or  to  verify  its  accuracy. 

§252,   Relation  to   primitive    fissures.     There   is    do 

good  reason  for  regarding  either  of  the  three  radiating, 
presumably  transitory,  fissures  shown  in  Fig.  4756,  ;r- 
the  direct  precursor  of  the  central. 

§253.  Integrality. — For  the  definition  of  fissural  in- 
teger see  §  217.  The  occasional,  complete  interruption 
(§244),  the  not,  infrequent  existence  of  a  vadum  t§  246), 

and  the  mode  of  appearance  in  one  case  (  Fig.  4780),  BUg- 
gest  the  possibility  that  the  centra]  Consists  really  of  two 

fissural  integers,  commonly  connected,  and  comparable 
perhaps,  with  the  parietal  and  paroccipital  (§  217)      For 

the   present,  however,    it    seem8  justifiable   and   certainly 
more  convenient  to  regard  the  conditions  above  named 
as  anomalous,  and  to  treat  the  central  as  a  single  fissure. 
>;   254.    Lateral    variation. — Clevenger   stale-   that    il    is 

usually  located  farther  caudad  on  the  left  side  than  on 

the  right ;  its  relations  io  motor  areas  would  lead  one  to 

expect  considerable  lateral  variation  in  position,  di  reel  ion. 

and  shape. 

§255.  Physiological  and  surgical  relations.-  It  Is  com 
pletely  surrounded  by  important  motor  areas,  and    it- 

exact  relations  Io  the  cranium  and  surface  of  the  scalp 
are  of  great  pathological  and  surgical  importance  ,  these 
matters  arc  considered    in    Vol.   I.  of  this  work,  pp.  643 

tils,  and  in  Surgery  of  the  Brain,  in  ibis  volume. 

§256.  Psychological  relations.— Clevenger  bas  a  sug- 
gestive paper  {Journal  of  Nervous  and  Mental  D 

April.  1880)  On  the  ratio  between  the  location  of  tl 

sure  and  the  intelligence  of  the  individual  or  species; 
although  unable  to  admit  his  identification  with  the  cru- 
ciate tissun;  oft  'arnivora.  or  to  accept  all  his  conclusions, 
the  writer  regards  the  determination  ol  the  relative  bulk 

of    the   preeentral    (frontal)    region  of   the   cerebrum   and 

the  postcentral  (occipito-parieto-temporal)  region 
great  importance,  in  connection  with  the  comparison  be 

tween   individuals   and   BpecieS   in    re8pecl  to  intellectual 

power  and  volunian  inhibit! •  self-control. 

§  257.  Condition  in  other   Primates.      In   the  apes   and 

in  all  the  ordinary  monkeys  the  fissure  is  readily  n 
ni/.ed  ;  e.g.,  in  the  Macacus,  Fig    1788 

§  258.  Carnivoral  representative,  Bj  various  authors 
(see  "  Anai.  Technology     .'  1370)  it  has  been  bomologized 
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Fio.  47S4. — The  Mesal  Aspect  of  the  Right  Operculum 
lerm.    1823;  X  1. 

Preparation. — The  hemicerehrum  had  been  hardened  in  alcohol 
while  resting  on  the  meson,  ami  hence  is  a  Utile  thinner  and  wider 
than  natural,  but  thereby  better  suited  to  the  desired  object,  A  probe 
was  pushed  through  from  the  lateral  aspect  at  the  triangular  place  of 
divergence  of  the  Sylvian,  basisylvian.  and  presylvian  fissures  ;  from 
the  hole  so  made  upon  the  mesal  aspect,  cuts  were  carried  In 
directions,  cautiously,  until  most  of  the  thalamus,  caudatum,  lenticii- 
la,  and  insula  were  removed,  thus  exposing  the  total  or  mesal  Burfaces 
of  the  operculum,  postoperculum  and  preoperculum,  with  the  inter- 
vening Sylvian  and  presylvian  tissnrrs. 

Defects. — The  inclusion  of  the  occipital  region  would  have  rendered 
the  figure  somewhat  more  intelligible.  The  Buboperculum  and  bud- 
sylvian  fissure  are  not  exposed;  the  cut  surface  at  the  ventral  side 
should  be  traversed  by  a  line  starting  from  just  cephaiad  of  the  cbias- 
ma  to  represent  that  part  of  the  basisylvian  fissure. 

the  (ape  of  Good  Hope,  composed  by  the  two  countries. 
In  general  the  same  may  be  said  of  the  postoperculum, 
.stil)   and  preoperculum. 

§  268.  Points  illustrated  by  Fig.  47*4.—  A.  The  extent 
to  which  the  several  operculums  lap  over  the 
insula,  constituting  so  many  supergyres. 

B.  The  fissuration  of  the  ental  surface  of 
the  operculums. 

C.  The  distinctness  of  the  supercallosal  fis- 
sure, and  the  absence  of  a  fronto-marginal 
between  it  and  the  dorsal  margin  of  the  hemi- 
cerebrum. 

D.  The  presence  of  the  amygdaline  fissure, 
partly  concealed  by  the  optic  nerve. 

§  269.  Points  illustrated  by  Fig.  4785.— A. 
The  existence  of  two  zones  of  the  lenticula, 
an  ectal,  the  putamen,  and  a  second,  en  tad  of 
the  first,  as  seen  from  Fig.  4732  ;  then?  is  still 
a  third,  but  it  docs  not  extend  sufficiently  far 
dorsad  to  appear  in  this  or  Fig.  4731. 

B.  The  constitution  of  the  insula  as  an  ele- 
vation of  the  lateral  region  of  the  hemicere- 
bruin,  its  cortex  and  medulla  being  continu- 
ous with  the  rest  and  with  the  overlapping 
operculums. 

C.  The  peculiar  form  and  location  of  the 
claustrum,  a  thin,  subcircular  disk  of  cine- 
rea,   between   the   putamen   and   the  insular 
cortex,  of  which  it  is  probably  a  dismember-  thalamus 
me  nt. 

S  270.  Prop.  CXLIV.  Supergyres  and  sub- 
gyres  occur  by  exception  in  other  parts  of  the 
cerebrum,  especially  the  occipital  (see  Figs. 
4776  and  4777),  and  normally  in  many  mon- 
keys, the  poma,  ?,  272,  Fig.  4788. 

§  271.  Points  illustrated  upon  Figs.  4786 
and  4787. — A.  The  presence  of  a  postcuneal 
fissure  along  the  caudal  margin  of  the  cune- 
us  ;  its  dorsal  end  is  free,  but  ventrad  it  has  a 
very  shallow  connection  with  the  calcarine. 
Vol.  VIII.— 11 


B.  The  concealment,  in  the  undissected  brain,  of  the 

convexities  of  tin-  paroccipital  fissure  and 

of  the  occipital  fissure  bj  an  extensive  bu]  inalu- 

-   to,  though  probably  not  hoc  with. 

the  poma  (occipital  operculum)  of  monkey  brains 

(Fig.  ;. 

('.  The  conversion  >>f  the  paroccipital  fii 
and  gyre  into  a  Bubfissure  and  subgyre. 

I'.  The  apparent  continuity  ol  the  exoccipital 
with  the  occipital  in  the  undissected  brain. 
K.  In  general,  the  desirability  of  checking  all 
operculum   conclusions  based   upon  the  obvious   featun 

the  i  erebrum,  by  an  examination  of  the  «  on<  eali  d 
condil  i 
§272.   Prop.  CXLV.     The  so-called  "external 

OCCipital,"  (if  "  external  pel ■pendicular."  fissure  "I 

monkeys  is  a  superfissure,  factitious,  variable,  and 
heterogeneous,  resulting  from  the  lapping  ot 
pergyre,  the  poma  ("occipital  operculum "),  upon 
the  parts  cephaiad  of  it ;  it  maj  therefore  be  called 
the  pomatic  fissure. 
§273.  Points    illustrated    upon    Fig.    1788.-   A     The 
relation  of  the  poma  ("occipital  operculum")  of  mon- 
keys, as  a  typical  supergyre,  to   the  paroccipital   and 
part  of  the  supertemporal,  which  are  her.-  Bubg]  res. 

B.  The  relation  of  the  pomatic (" external  occipital") 
fissure  of  monkeys,  a  typical  Buperfissure,  to  the  paroc- 
cipital and  occipital  fissures,  which  are  here  wholly  or 
partly  subflssures. 
c.  The,  so  to  speak,  factitious  nature  of  the  pomatic 

fissure,  since  it  results,  not   from   the  opposition  of  two 

adjoining  and  approximately  equal  gyres,  but  fr the 

hipping  of  one  over  the  crests  of  those  adjoining 
may  be  seen  by  comparing  the  two  Bides,  ii  really  com- 
prises  three   distinct   parts,    viz.,  a   lateral,   between  the 
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be  determined  either  («)  by  sounding,  as  practised  by 
Jensen  (Arckiv  fur  Psychiatric,  1S74,  p,  596)  or  by  the 
careful  removal  of  internasural  blocks  capable  of  being 

replaced  and  secured  by  pins,  as  represented,  e.g.,  in  Pigs, 
4770  and  47*7. 

§  277.  Prop.  CXLIX.  The  fissures  of  idiots  of  insane 
persons,  and  of  criminals  are  usually  peculiar  ;  whether 
these  peculiarities  have  the  significance  sometimes  as 
cribed  to  them,  and  especially  whether  murderers'  brains 
present  characteristic  features,  are  questions  of  exceeding 
interest  and  importance.  The  writer  dues  not  feel  ready, 
as  yet,  to  discuss  them,  but  refers  with  confidence  to  the 
admirable  paper  of  Dr.  Charles  K.  Mills,  Jour,  of  Nei-v. 
,n,(i  Mental  Disease,  1886,  September  and  October.* 

|  '278.  Prop.  CL.  It  seems  at  least  probable  thai  the 
well-marked  human  races  present  fissural  peculiarities; 
careful  figures  and  descriptions  of  such  are  not  yet 
numerous  enough  to  serve  as  a  basis  for  useful  general 
ization.  The  paper  of  Dr.  Mills  above  cited  refers  to 
mulatto  brains,  and  contains  figures  and  a  preliminary 
description  of  a  Chinese  brain,  a  most  rare  and  interest 
tag  specimen.  The  brain  of  a  Bushwoman  has  been  de- 
scribed and  figured  by  Marshall  (see  §  274).  and  that  of 
a  Hottentot  is  discussed  by  Wyman,  Boston  Soc.  Nat. 
Hist.  Proceedings,  ix.,  353. 

i  279.  Prop.  CLI.  Abundant  fissuration  is  of  course 
one  of  the  factors  in  cortical  extension,  but  nol  the  only  or 
perhaps  the  principal  one.  Whatever  may  be  the  aver- 
age derived  from  a  considerable  number  of  cerebrums, 
more  or  less  fissured,  there  occur  exceptions,  such  as  the 
two  brains  shown  in  Pigs.  4778  and  4770.  The  mechan- 
ic's cerebrum  is  fissured  to  an  unusual  degree  and  the 
insula  completely  hidden  ;  the  philosopher  bad  a  larger 
brain,  but  its  lateral  aspect  presents  an  equally  unusual 
absence  of  fissural  complexity  and  the  insula  is  exposed. 

~  280.  Prop.  CLII.  For  the  determination  of  the 
correlation  between  mental  characteristics  and  cerebral 
peculiarities  it  is  desirable  that  the  brains- of  well-known 
persons  of  marked  idiosyncrasies  should  be  carefully 
preserved  and  thoroughly  studied.  Among  the  individ- 
uals best  adapted  to  subserve  this  object  are  college  pro- 
fessors, who  have  usually  somewhat  sharply  defined 
capacities  and  attainments,  and  are  the  subjects  of  pro- 
longed and  discriminating  observation  and  discussion 
among  their  trustees,  colleagues,  and  students;  no  pro 
fessor's  brain  should  be  lost  to  neurological  science. 

§  281.  Prop.  CLIII.  Considerable  interest  attaches 
naturally  to  the  comparisons  of  brains  as  to  ircii/Iit.  ab- 
solute and  relative,  and  as  to  other  points,  between  indi 
viduals,  the  sexes,  races,  ages,  and  different  species. 
Any  present  statement  of  the  case  must  be  largely  nega- 
tive and  qualified,  hence  neither  compact  nor  altogether 
satisfactory.  Many  of  the  following  figures  and  general- 
izations are  taken  from  the  excellent  account  of  the  sub- 
ject in  Quain,  ii.,  382-:584. 

£  282.  Prop.  CLIV.  In  comparing  brains,  and  espec- 
ially cerebrums,  the  following  data  are  desirable  but  sel 
(loin  all  attainable.  1.  Absolute  weight,  after  removal 
of  the  dura.  2.  Relative  weight,  i.e.,  in  comparison 
with  that  of  the  entire  body.  3.  Weight  of  the  cerebrum, 
including  the  thalami.  4.  Form  (very  difficult  to  deter- 
mine upon  the  fresh  brain).  .">.  Degree  of  fissuration. 
0.  Depth  of  fissures.  7.  Arrangement  of  fissures.  8. 
A -e.  9.  Sex.  10.  Cause  of  death.  11.  Degree  of 
emaciation.  12.  Mental  state  (insanity,  etc.).  13.  Thick- 
ness of  cerebrocortex.  14.  Firmness  of  the  cortex.  L5. 
Chemical  and  histological  integrity. 

§  283.  Prop.  CLV.  The  average  weight  of  the  adult 
human  brain,  according  to  Quain  (ii.,  382).  is  1.247 
grams  (44  oz.  avoir.)  for  the  female  and  1,400  (49.4)  for 
the  male.     The  more  recent  conclusions  of  Bischoff  and 


*  To  some  persons  the  idea  that  there  is  a  "  criminal  type  "  "f  brain  is 
v.  ry  attractive  ;  that  this  is  not  yet  accepted  by  all  neurologist*  may  '  e 
am  the  following  conclusion!) of  Schwekendiek  ("  TJntersuchungeii 
an  z.-hii  Qehimen  von  Verbrechern,"  etc.,  1882),  substantially  an  stated 
in  the  American  Journal  of  Neurology  u,,,i  Psychiatry,  i..  569-678: 
"  These  brains  are  irregularly  developed,  but  we  cannot  yol  a-  < 
they  present  a  reversion  to  animal  brains  or  that  then-  i-  a  criminal  type  : 
with  reganl  to  lieneilikt's  chief  claim  that  li-^ural  sonflui  I 
teristie  of  the  criminal  brain,  jn.-t  the  reverse  was  found  to  be  thi 


Mendel  make  both  these  a  trifle  lower.     In 

278  male  brains,  the   maximum    weight  was  1,842 

(65  oz.)  and  the  minimum  o<>4    84  oz.)      Ami 

male   brains  the  corresponding  figures  wen 

and   879  (31).    Certain  female  brains  are  heavier  than 

certain   male  ;  for  example.  Qambetta's   weighed  oi.lv 

1,180  (41.62),  while  that  of  an  insane  W an.  nfty-8(  \.  u 

years  old  (No.  2288  ol  the  Cornell  University  Museum), 
has  an  alcoholic  weight  of  1,285,  and  (assuming  this  to 
represent  so  p.  i  .  ent.  of  the  original)  may  have  weight  d 

1,606  when  tiesh.     it  is  to  bi  however,  in  ibis 

connection  d)  thai  there  an-  some  reasoi.s  for  regarding 

unusual  weight  as  a  i : « .  I  in  1 1  <  <  j  inn  t  concomitant  of  men- 
tal disturbance;  and  (2)  that  there  are  not.  as  yet,  re- 
corded the  brain-weights  of  any  women  known  to  have 
been  intellectually  superior,  The  comparison  between 
the  two  sexes  is  not.  therefore,  altogether  satisfactory. 

£  284.  Plop.  CLVI,  In  absoluU  weight  the  human 
brain  is  exceeded  by  those  of  \\  hales  and  porpoises  (2,265 

3.171  grams.  .V7  pounds)  and  of  elephants  (  [,580  and  up. 

ward,  lo  pounds  or  more).     The  lowest  of  these  I 
ishigherthan  the  greatest  weight  *  l  .'.»^:;.  ^<    70  o; 
4  pounds  (i  oz.)  claimed  for  a  non-hydrocephalic  human 
brain,  viz.,  that  of  a  negro  described  bj  Dr   <     Tomp- 
kins, Virginia  Med.  Monthly,  Jan.,  1882,  pp  291  '21)3.* 

§  285.  Prop.  CLVH.  Hut  in  no  animal  other  than  those 
mentioned  above  (§284)  is  the  brain  as  heavy  asthe 
smallest  human,  viz..  that  of  a  Bushwoman,  871  grams 
(80.75  OZ.).f  In  a  bull  it  was  337  grains,  in  a  lion,  198, 
and  in  an  adult  gorillapnly  426  (15  oz.)(Owen,  Hi..  144). 
The  largest  ape  brain  is  then  only  half  as  large  as  the 
smallest  normal  human. 

§  286.  Prop.  CLVI1I.  The  relative  weights  of  the  body 
and  brain  vary  greatly  according  to  the  condition  .  f 
the  former  at  death.  Most  of  the  cases  tabulated  were 
of  persons  dying  after  more  or  less  prolonged  disease, 

and  the  figures  are  as  follows  :  for  81  males,  1  to  86.50; 
for  82  females,  l  to  36.46;  according  lo  Bischoff,  1  to 
3."). 2D.  Quain  concludes  that,  in  healthy  individuals  dying 
suddenly  from  disease  or  accident,  the  ratio  is  probably 
about  as  1  to  45.  Iu  comparing  man  with  animals  in 
this  respect  this  last  ratio  should  commonly  be  adopted. 
S  2*7.  Prop.  (I, IX.  Owen  estimates  the  adull  male 
Gorilla  at  200  His.,  or  90,720  grams,  and  the  brain  would 
lie  as  1  to  213  ;  in  a  bull  it  Was  as  1  to  2.000.  and  in  a  lion 
as  1  to  555.  On  the  other  hand,  in  a  sparrow  the  ratio 
was  as  1  to  25;  and  in  a  marmoset  {Midas)  1  to  20, 
(Owen,  iii..  142):  and  in  Jacchus  vulgaris Q^o.  664,  Cor- 
nell University  Museum),  as  l    t..  to.     lint  it  is  to  be 

noted  that  in  these  small   nionkiys.  as  in   birds,  tin 

brum  is  not  fissured.     Perhaps  the  least  misleading  i le 

of   Stating    the    case    is   to    say   that    the    human    brain    is 

relatively  heavier  than  that  of  any  animal  larger  than  a 
cat.  in  which  the  cerebrum  is  fissured, 

§  2*s.  Prop.  CLX.     With  many  intellectually  emini  nt 
men  the  brain-weight  has  been  decidedly  above  tin'  aver- 
age (1,400  grams,  49.4  oz.);  e.g.:  Broca,  1,484  (52.84  ; 
Louis  Agassiz,  L,495(52.73);  Schiller,  1,680(62.96);  Cuvi- 
er,  1,861  (65.64,  commonly  given  as  64.50);  Turgenieff, 
2,120(74.7  l>.     Vet  the  weight  has  been  below  the  ai 
with  several  persons  of  undoubted  menial  powei 
Gambetta,  1,180(41.62);    Dante,   1,320(46.56);   Liebig, 
1,352(47.69).     Finally,  with  several  unintellectual  indi- 
viduals the  brain-weight  has  been  high,  e.g.,  a  bril  1 
who  could  neither  read  write,   1,899.45  (67  i 


*  The  brain  of  a  Chippewa  In. ban  squaw,  BS  yean  old   I  i 
\rn.y  Medical   Museum,    Lnatom  i  a,   N'o.  1081, 

hydrocepha 

Surgeon  J.  s   Billings,  0".  B.  L,   n 
tricahu  liquid  was  probably  Included  in  the  weight.' 
t  it  should  be  noted,  however,  thai  the 

heregiven  i  d  by  Marshall  [I'h 

Uv.,60B)ta  the  following  way:  The  ■ 
alcohol  waaM.TI  oz.  (617gram« 
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set  of  projecting  and  associating  mechanisms,  connecting 
the  functional  mosaic  of  the  cortical  surface  with  the 
outer  world,  and  binding  it  into  that  complex  unity  of 
functions   which  constitutes  the   mind.      The  analysis 
of  brain-structure  conse- 
quently exhibits  a  dove- 
tailing of  features  visi- 
ble  to   the   naked    eye. 
with  those  features  that 
are  visible    only    under 
high  magnifying  pow- 
ers.    The  methods  em- 
ployed reflect  this  fact  : 
they  combine   the   ma- 
croscopic with  the  mi- 
croscopic. 

Examination  of  the 
fresh  Brain. — The  en- 
cephalon  in  the  recent 
>tate  is  a  more  firm  and 
resilient  organ  than  is 
usually  supposed,  and, 
properly  supported  in 
a  vessel  imitating  the 
shape  of  the  cranial 
cavity,  may  be  divided 
into  a  series  of  segments, 
transversely,     sagittally 

vertical,  or  horizontal,  which  on  close  scrutiny  exhibit 
delicate  color  shades,  tine  st  rial  ions,  and  subtile  transitions 
from  white  to  gray  matter,  which  become  obliterated  as 
decomposition  advances,  and  much  altered  by  the  meth- 
ods of  preservation  and  hardening  to  be  detailed.  From 
the  ganglionic  depots  exposed  by  such  sections  small 
portions  may  be  removed  for  teasing,  for  .section  in  (he 
freezing  microtome,  or  for  hardening. 

Def rib  filiation  t>f  the  Hardened  Brain. — To  the  naked 
eye  the  fresh  brain   presents  a  large  variety  of  details, 


Fig.  4700. 

but  these  relate  rather  to  the  topographical  features  ,,f 
that  organ  than  to  physiological  connections.  The 
white  substance,  now  known  to  embody  numerous  sepa- 
rate channels,  each  of  which  is  endowed  with  a  special 
functional  role,  appears  a  homogeneous  mass  without  any 
specialization  except  in  the  crude  form  of  commissures 
of  emerging  nerve-roots,  or  of  morphologically  isolated 
strands  such  as  the  fornix.  But  on  tearing  asunder  a 
brain  hardened  in  alcohol,  indications  of  specialized 
nerve-tracts  are   observed  ;    strands  arc  seen  traversing 


II.  Rolando,   Reil,  and    Burdai  b   i 

tinned  by  more  reliable  methods.     Bui   deflbrillal 

as  apt  to  lead  to  the   registration  of  fortuitous  as  of  true 

connections,  and  as  a  method  of  original  n 

b ibandoned. 

ti  mpts  made  bj    Hi 

licit    and    the    \  i 
8 tilling      the  latter 
beautifully    modifj  ing 
the    older    method    bj 

subsequent     man-rat  i"M 

of  the   hardened  brain 
in    acetic    acid      have 

found  no  follow,  rs      A 
a  means  ,,t  de nstrat- 

'  ve  tracts    . 
lished  by  other  methods 
it  is  of  \  alue.      Thus,  by 

cutting    a    preliminary 

trench,  u  bichis  t"  guide 
the  fracture,  along  the 

sulcus  of  Rolando,  then 

boldlj  across  the  middle 
of  the    temporal 
along  tlie  outer  third  of 
the  pi  s.  tin-  outer  ipiar- 
fig.  -1789.  ter  of  the  pons,  through 

the  sulcus  si  paratingthe 
olive  froTn  the  pyramid,  ending  by  a  diagonal  sweep  in 
a  plane  running  centro-laterad  and  dorsad,  and  making 
the  fracture  along  the  line  thus  indicated,  the  tract  con- 
ducting voluntary  motor  impulses  from  the  paracentral 
and  Rolandic  regions  to  the  extremities  tnaj  he  demon- 
strated, even  to  iis  decussation. 

Microscopic  Sections  through  V"'  Hardened  Brain. — The 
brain,  alter  having  been  hardened  by  lie  use  of  bichro- 
mate of  potash,  Mtiller's 
fluid,  alcohol,  or  succes- 
sively in  several  of  these, 
is  either  in  \\  hole  or  in 
part  embedded  in  a  micro- 
tome cylinder,  w  ith  the 
various  media  mentioned 
ill  another  part  of  this 
WOrk,  anil  cut  into  suc- 
cessive thin  sections. 
x\  hich  may  lie  mounted 
with  or  without  prelimin- 
ary Staining.  Such  .sections  reveal  at  once  the  topo- 
graphical relations  of  white  and  gray  matter,  and  the 
precise  extent  and  minute  characters  of  nerve  elements. 
Placed  under  a  high  microscopic  power,  they  often  ex- 
hibit the  precise  manner  in  which  the  conducting  fibrils 
terminate  in  the  latter.  Much  depends  on  the  direction 
in  which  these  sections  are  made.  Thos,-  best  calculated 
to  familiarize  the  mind  with  the  bewildering  internal  labj  - 


the  white  interior  of  the  convolutions,  some  passing  like 
the  ravs  of  a  fan  from  the  basilar  ganglia  to  the  cortex 
[corona  radiata),  others  skirting  the  latter  like  fi 
(fibrce  propria),  and  others  connected    with   the  commis- 
sures.     Many  facts  elicited  through  this  crude  method 


le.     I 

Pros.  4789  47!U.    Se  oi  dary  Deaoendl]  ■■  '  ■  »<-rj .It - 

\:,rv  Tract,  following  Hemorrhagic  Leaion  In  thi    Poi 
rat  representing  "Ite  •■<  I 
.     .  bematicrcpn 

v  mi  the  level  of  '»»■  (adal  nni  i 

al  .'f  hypoglo 
olivary  me  • 

i  Burdach. 

rinth  of  the  brain  are  transections  made  vertical  to  the 
brain  axis,  according  to  Stilling  and  Meynert.     Thebu 

man  brain  as  it  lies  in  iitu  has  a  curved  axis,  li  Is,  as 
man  stands,  nearly  horizontal  in  front  of  the  pons,  ob- 
lique in  and  Cauda  1  of  the  pons,  and  becomes  vortical  In 
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Fir..  4797. — Section  nearer  Cord,  from  same.  Ban:,  degenerated  decussated  arched  fibres  on  right  side  ;  /<;-, 
the  same  in  their  decussating  course  through  the  raphe;  I>flt  DJ%.  D/'i,  degenerated  fibres  entering  the 
atrophied  nuclei  of  the  columns  of  Goll  and  Burdach  ;  na,  nucleus  of  arciform  fibres. 


beyond  the  point  reached  in  the  human  brain  be- 
fore birth. 

The  Study  of  Sewndary  Degenerations. — Since 
the  days  of  Turck  and  Bouchard  it  lias  become 
recognized  that  a  lesion  destroying  a  nerve-tract 
in  any  part  of  its  course  induces  a  change  in  the 
entire  course  of  that  tract  in  the  direction  of  its 
functional  transmission.  Thus  if  a  motor  tract  lie 
destroyed  in  the  brain  or  in  the  upper  part  of  the 
spinal  cord,  there  would  ensue  a  descending  de- 
feneration ;  while  if  a  sensory  tract  were  injured 
in  like  manner,  an  ascending  (centripetal)  defen- 
eration would  follow.  Secondary  defeneration  is 
in  a  way  an  inverted  analogue  of  the  developmen- 
tal appearances  above  described.  The  immature 
nerve-tract  is  discriminated  from  its  surroundings 
by  its  grayish  color,  due  to  the  fact  that  it  1ms  not 
!/'■(  >ifquired  myelin.  The  secondarily  degenerated 
nerve-tract  is  similarly  demarcated  from  its  healthy 
surroundings  by  a  grayish  color,  due  to  Hie  /<«*  of 
myelin.  Nearly  every  observation  made  by  the 
developmental  method  has  been  confirmed  by  the 
study  of  secondary  degenerations,  and  in  many 
Oases  amplified  by  it. 

In  addition  to  its  change  in  color,  due  to  the 
disappearance  of  myelin,  the  degenerated  tract 
exhibits  a  marked  shrinkage.  On  making  micro- 
scopic sections  through  a  brain  or  cord  affected 
with  this  lesion  the  area  of  the  degenerated  tract 
can  therefore  be  recognized,  not  alone  by  the  color 
change  but  by  an  actual  change  in  outline.  In 
carminized  sections  the  degenerated  field  is  deeply 
stained,  in  contrast  with  the  surrounding  normal  ^ 

white  substance   (Figs.    4Ts9-47!)4)  ;  in     sections 

prepared  according  to  the  Weigert  hematoxylin  method,  it  is  bleached  as 
contrasted  with  the  latter. 

It  is  not  alone  the  gross  outline  of  the  tract  that  i-  revealed  by  such 
tions.  Often  the  minute  relations  of  ils  fibres  to  nerve  element-,  mas  be 
discovered  through  their  associated  atrophy.  In  like  manner,  whenever 
there  is  a  deviation  in  the  course  of  its  component  bundles,  wherever  these 
send  detachments  toother  tracts,  or  run  into  and  comprise  constituent  ele- 
ments of  ganglia,  the  fact  is  revealed  by  the  stain  of  degeneration  in  car- 


minized (Figs.  1795  4401 
the  bleached  appearam  i 
dicating  absence  >>f  myelin, 
in  Weigert  preparations.  Just 
as  the  geologist  determines  the 
course  ,,i  a  (  oal  stratum 

the  sinking  <«f  a  few  shall-  at 

long  distance-.  so  the  neuro 
pathologist,  on  discovering  a 
degenerated  patch  in  the  pos 

tenor  part  of  the  lateral  col- 
umn in  the  cord,  a  similar 
one    in   the  sagittal   flbn  I  oi 

the  oppo-ite  half  of  the  | -, 

and  a  lesion  in  the  internal 
capsule,    know-  that    he    ha- 

exposed  segments  of  a  con- 
tinuous nerve  trad  destroyed 

by    that    lesion.      1|(.    j-    thOS 

able  to  demonstrate  it-  caose. 

Tht    Study  of  \ 
Artificial  Atrophiet 
C  i, ins, a, ,/  Tractt.-  The  con- 
genita] absence  of  peripheral 
organs  i-  accompanied  bj  a 
defective  developmi  nt  of  the 

tracts  and   centres  CO (led 

with  Mich  organs.  Thus  [n 
persons  born  without  eyes, 
or  microphthalmic,  the  optic 

nerve,  chiasm,  and  tract-,  the 

external  geniculate  body,  the 
anterior  pair  <>!'  the  quadri- 
gemina,  the  pulvinar,  and  the 
optic  radiations  of  the  corona 
are  atrophied.    Observations' 
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valuable  result  is  obtained  by  the  exclusive  pursuit  of  a 
single  method.     To  determine  the  significance  of  a  given 


•o* 


It.  .11. 1. 

lfr-Hlii. 


Fig.  «04.— Transection  through  Oblongata  of  Dolpliin    more  Cenhnlnrl 
than  ng.  480&     ...  Olivary  nacleus,  n.,.r.v  in  oonta*  rtBTlteSS? 

owing  to  absence  of  pyramids. 

ganglion  its  minute  structure  must  first  be  studied  bv 
methods  strictly  histological.     Its  relation  to  neighboring 


contaci   ine  with  the  white.     Thereactio. 
I1;'"     acid,  as  is  showD   bj  injecting  thi    I 

I"";"""1  M,"ilul"  '»  theveinsof  a  living  animal,    "his 

:"'\'"'  ;"1'" ■«  changed  to  a  golden  yellow  h, 

"' ',,  '-  '"':'  excess  of  acid,  and  a gray  subsl 

fou  ,T,  .'"m"  ,:"  "'•■"r,1-li"  :"'  •"lim:'1  ""'-  Injected,  are 
tound  of  thai  color,     lis  natural  color  is  due   lo  four 
factors  :  1  translucent  ;  2,  degree  of  capillary  in jection 
3.  amount  and  color  of  pigment  in  the  nerv£  elements : 
admixture  of  white  substance.      In  thin  si ic 

'•jvt';:"  r-1  :,1",,M  colorle8a  ui""  i»jecS  i 

!   ",  '    , '  't  Presents  a  rpsj  hue  (cortex,  A ileus 

",,  '"'  tegmentum),  when  pigmented,  various  shades  of 
y.ellow-  «/  I      cleus  of  LuWdark  m 

cnetr?a)-.deeP  bluish  gray  (locus  carnfeui).  or  blfcKt, 
stantia  nigra).     A.n  admixture  of  medullated  nerve  fibres 
causes   U    o  presenl    white   streaks   (the  lines  ol 
dA/.yran.loi  Baillarger)  or  give  it  as  a  whole  the  appear 
anceol  white  matter  (columns  of  Clarke) 

The  specific  gravity   ol    the   cortical   graj    is  i  i 
1.0289,  ol   the  greal   ganglia    I  0384   1.0846,  ol  thi 

l"  Hum    ami   mesencephalon 


A 


tqemr. 


Flo.  4805.— Caudal  Face  of  Dolphin's  Isthmus.  Cqp.  Postoptio  lobes  : 
C.'jen.r,  inner  geniculate  body  ;  7,  bypertrophied  auditory  i  division  of 
lemniscus. 

nerve-tracts,  if  not  determinable  by  direct  observation, 
may  be  demonstrated  by  studying  the  secondary  tract 
degeneration  ensuing  after  its  disease  in 
man,  or  the  atrophy  following  its  elimina- 
tion in  lower  animals.  The  latter,  in  its 
turn,  involves  a  correct  homologization 
by  comparative  anatomy. 

To  the  eye  the  chief 'difference  found 
in  the  component  elements  entering  into 
brain  structure  is  one  of  color.  White 
(alba)  and  colored  tissues,  the  latter  conventionally  des- 
ignated as  gray  substance  (cinerea),  arc  seen  to  alternate 
in  a  definite  way.  It  must  not  be  supposed  that  the  dis 
Unction  between  the  two  is  a  sharp  one.  While  the 
white  substance  is  exclusively  conducting  substance, 
the  gray  is  not  exclusively  ganglionic,  for  the  former 
encroaches  on  the  latter.  In  some  situations,  as  in  the 
so-called  vesicular  columns  of  Clarke,  the  admixture  of 
white  or  myelinic  nerve  fibres  is  so  great  that  the  gan- 
glionic substance  is  rather  white  than  gray.  Even  in  the 
cerebral  cortex  and  the  anterior  horns  of  the  spinal  gray 
the  admixture  of  myelinic  fibres  is  considerable.  The 
physiological  transition  of  conducting  to  "  receiving  "  or 
"evolving "  substance  must  therefore  be  located  within 
the  confines  of  the  ganglionic  substance,  and   not   at   its 


1.0479  1.0584  and  of  the 
white  substances  l  0278- 
1.0289. 

It  is  to  the  peculiar  mutual 
relation  ol  while  and  gray 
substance   thai   the 

cerebral   provinces  owe  thi  ir 
WK      optically   characteristic   t,  at. 

"ics.  Three  well-marked 
t\  pes  of  ganglionic  structure 
arc  generally   recognized  ,  a 

fourth,    less   well    Btudied,    is 
als<»  to  be  distinguished.     Thi  se 

'ypes  are,   l,  the  cortical  ;  2,  the 
massive  ganglionic  ;   8,    the   nidal  ; 

,//  and    I,   the  intrafascicular.       Thi 

mer  is  so  named  because  its  dtual  i 

an  interior  white  centre  invites  compari- 
son with  the  rind  (cortex)  ol  a  fruit.     It   is 
found  on  the  surface  of  the  cerebrum,  of  the 
cerebellum,  the  optic  and  olfactorj   lobes,  and 
the  tuberculum  acusticum.    The  second  type  is 
found  comprised   in   the   diencephalon    (thalamus) 
and   the  great   masses  which   are  embedded    in   the 
white  centre  of  the  hemisphere  like  so  many  nuggel  — 
the  caudate,  lenticular,  amygdalar,  and  claustral  nuclei. 

The  third  type  is  found  in  direct  connection  with  the 
roots  of  certain  cranial    nerves  and  comprises  Cell    nests, 

hence  the  older  designation  of  nuclear,  and  the  one  hi  re 

proposed,  nidal  type.  The  fourth  is  found  either  as  a 
diffuse  admixture  in  the  course  of  nerve  Btrands,  or  in 
compact   accumulations    to  which    these   strani 

definite  relations.  They  are  regarded  as  terminal,  as  In- 
terrupting or  as  condensing  stations  for  the  latter.     The 
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Fio,  1806.— Dana!  Vi. m  of  the 
design 

club-  and  Bame-shaped  nuclei  of  the  columns  of  Goll  and 

Burdach,  the  concentric  hollow  spheroids  of  the  red  nu- 
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lying  closely  crowded.     Inasmuch    as   the   medullated 

fibre's  which  leave  the  white  substance  to  reach  the  layer 

of  pyramids  traverse  the  layer 

of  granules  in  groups,  it  follows 

that  the  granules  do  not  every-  I »  .  '  _  '  .  V 
where  appear  as  a  continuous  .  ._. ;-  ;."••"  . 
Stratum,  but  seem  in  section  to 
he  broken  up  into  irregular 
parallel  columns.  The  pyra- 
mids do  not  cease  abruptly  at 
the  eetal  boundary  of  (he  layer 
of  granules,  but  encroach  upon 
il.  usually  lying  among  the 
medullated  fibres  just  meu- 
tioned.  The  pyramids  thus  in- 
truding, while  not  as  numerous 
.is  in  the  layer  named  after 
them,  are  very  large,  and  in 
one  particular  region  of  the 
cortex  attain  the  largest  di- 
mensions found  in  the  human 
nervous  system.  They  are  the 
giant  pyramids  of  Bet/..  The 
largest  are  found  in  nests  or 
rows  in  the  cortex  of  the  para- 
central lobule  (.050  mm.  wide, 
.125  mm.  long).  They  are 
slightly  smaller  toward  the 
middle  of  the  pre-  and  post- 
central gyri,  still  further  di- 
minishing toward  the  Sylvian 
region.  In  distribution  they 
correspond  to  the  cortical  mo- 
tor fields,  and  it  is  a  suggestive 
tact  that  the  largest  are  found 
in  the  focus  of  the  leg  centre, 
the  next  in  size  in  the  focus  of 
the  arm  centre,  and  the  small- 
est in  the  facial  and  hypoglos- 
sal centres,  thus  corresponding 
to  the  relative  size  of  the  inner- 
vated muscular  masses.  The 
layer  nearest  the  white  sub- 
stance is  marked  by  the  intru- 
sion of  many  nerve  fibres  run- 
ning near  the  boundary  between 
the  gray  and  white  substance.  At  the  Moor  and  sides  of 
the  fissures  their  course  is  parallel  to  the  cortical  surface. 
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Fig.  4809.  —  Vertloal  Section 
through  Cortex  of  Middle 
frontal  Gyrus,  at  its  Ajh'x. 
Elements  only  represented. 
s-c,  Ependymal  or  barren 
layer ;  e-g,  layerof  pyramids; 
g-e,  layer  of  grannies  with  in- 
terepersed  larger  pyramids; 
c-k,  ill-defined  cells,  transi- 
tion  to  spindle  shape  ;  /', 
white  substance. 


Via.  -ISIO.— Large  Pyramids  from  Cortex  of  Imbecile,  showing 
Process  proceeding  from  the  Middle  of  the  liase  of  One,  and  from  the 
Lateral  Angle  of  another  of  these  Elements. 

But  at  the  apices  or  free  part  of  the  gyri  these  tangi  ntial 
fibres  verge  toward  the  surface.     From  this  results  a  pe- 


culiar disposition  of  the  nerve  elements  ol  this  stratum. 
They  are  fusiform,  connected  witli  the  fibres  nan 
one  end  of  their  attenuated  bodies  (.008  .010  ■ 

.0:;.")  long).       Hence  they  lie  parallel  to  the  tlbl. 

among  Which   they  are  scattered,  and  are   parallel  to  the 

cortical  surface  at  the  base  and  sides  of  the  sulci,  but  \t  r 
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Fig.    4S11. — Two   Giant   Pyramids   from    Paracentral    Lobule  of    Man. 
x  10U. 

tieal  to  it  at  the  apices.  Meynert  regards  these  fusiform 
or  spindle  cells  as  "  association  cells,"  and  from  their 
alleged  preponderance  in  the  claustrum,  which  he  consid- 
ers to  be  the  differentiated  and  isolated  deepest  layer  of 
the  cortex  of  the  insula,  denominates  them  as  comprising 
the  "claustrum  formation." 

From  the  above  type  of  cortical  structure  there  are 
several  local  variations.  The  most  important  are  found 
in  the  occipital  lobe  and  the  cornu  ainmonis.  Briefly, 
tl ccipital  type  may  be  described  as  presenting  the  fol- 
lowing points  of  correspondence  or  contrast  with  the 
fronto-parietal  type  :    (1)  The  barren  layer  is  present  in 


BlO.  4818.— Diagram  of  a  E 

..f  Intervening  Assure  .  ! 
pyramids  ;  ■'),  granule  layer  :    I,  B,  layi  r  ol  Bplndli 
at   I.  parallel  !■.  surface  at  6 ;  5,   proji 

ivi eted  «nii  large  pyramidi  ■■:  rtlcal  fibrUlar 

maze  ;  7.  tangen  I  r'- 

both  ;  (2)  the  layer  of  pyramids  is  present,  but  thinner 
in  the  occipital  lobe;  (8)  the  layer  ol  granules  is  uypei 
trophied  and  subdivided  into  I  i  by  two  intei 

calated  /.one-,  barren  in  eli  few  of  large  dimen 
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Fig.  481.3. — Cross-section  of  a  Cat's  Brain.  The  gray  snbstanoe,  cortical 
and  ganglionic,  represented  by  dots,  the  white  by  Hues,  indicating  the 
main  directions  of  the  fibres. 

cortex  with  another,  crossing  the  median  line— like  the 
corpus  callosum — to  associate  the  two  hemispheres,  or 
finally  establishing  a  functional  bond  of  union  between 
the  cortex  and  the  great  ganglia. 

In  the  fresh  brain  this  white  substance  may  be  cm 
pared  to  an  irregularly  shaped  kernel,  of  which  the  cor 
te\  is  the  shell.     Where  the  cortex  is  raised  in  folds,  the 

white  substance  enters  it  like  a  ridge.  The  union  be 
tween  the  two  is  intimate  ;  fibres  enter  the  lower  strata 
of  the.  cortex  to  connect  with  the  axis  cylinder  pro- 
ofthe  larger  pyramidal  bodies,  others  appear  to 
run  nearly  to  the  surface,  and  some  are  inseparable  from 
the  plexus  of  intracortical  nerve  fibrils.  It  is  because 
of  the  preponderating  development  in  man  of  those 
tracts  which  place  the  lower  centres  under  the  cortical 
dominion,  and  above  all  of  those  which  serve  to  estab- 
lish association  of  different  cortical  district-,  that  rela- 
tively to  the  gray  substance  the  white  kernel  of  the 
hemispheres  appears  proportionately  larger  than  in  other 
animals  (Figs.  4813,  4S14.  and  4815). 

As  a  whole  the  fibres  of  the  white  substance  tend  to 
converge,  like  the  sticks  in  the  handle  of  a  fan,  toward 
the  base  of  the  cerebrum,  where  tin'  crus  carries  off  a 
large  proportion  of  them,  notably  those  which  traversed 
the  internal  capsule.     The  latter 'is  a  detachment  of  the 


come  nearly  isolated  from  its  cortical  connection  by  in- 
truding white  matter.  Except  that  streaks  of  white 
matter  run  irregularly  into  and  through  it.  it  has  the 
structure  of  cortical  substance.  The  same  applies  to  tin' 
claustrum,  which  is  commonly  regarded  as  the  isolated 
spindle-cell  stratum  of  the  insular  cortex,  alth 
neither  embryological  nor  comparative  anatomical  ob- 
servation support  that  view. 

Whitt  Subttana  of  the  Hemispheres.— The  entire  space 

intervening  between  the  cortex  cerebri,  the  cavity  of  the 

lateral  ventricles,  and  the  great  ganglia  at   the  base,  is 

rilled  out  by  white  substance  ;  the  greater  part  of  the 
cerebral  mass  being  thus  composed  of  a  mass  of  myelinic 
nerve  fibres.  Theseconnect  the -ganglionic  elements  of 
the  cortex  with  other  parts  of  the  nervous  system.     Some 

pas-  from  the  cortex  about  the  calcarine  fissure  and 
apex  of  the  occipital  lobe  to  the  external  geniculate 
body  and  a  special  region  of  the  thalamus,  both  of  these 
being  in  turn  connected  with  the  optic  tracts.  Another 
set  passes  into  the  olfactory  tracts.  Still  another  unites 
the  cerebral  hemisphere  to  the  cerebellum.  Some  trav- 
erse the  entire  length  of  the  cerebrospinal  axis,  placing 
every  segment  of  the  spinal  gray  in  relation  with  a  defi- 
nite part  of  the  cortical  area,  (libers  remain  intracere- 
bral in  every  part  of  their  course,  uniting  one  area  of  the 


i  radiata,  caught  a-  it   were  >■,  two  □  thi 
ganglia.     A  flatwise  section  of  the  cerebrum  - 
I'.'  bent,  very  much  as  a  leg  N  bent   on   the  thigh,  with 
the  knee  mesad.    The  anterior  or  caudo-lenticulai 
ion  is  confined  between  the  parallel  ectal  bordei 


Fio.  4814.— Ditto  of  Baboon.     !'•  Is  more  Tolnminons, 

the  demarcation  of  the  lenticular  and  other  nnolei  by  Intruding 
is  more  distinct. 

caudatum  and  the  cephalo-mesal  border  of  the  lenticu- 
laris.  The  genu  receives  the  apex  of  the  lenticularis  in 
its  hollow,  while  the  posterior  or  thalamolenticular  di- 
vision lies  between  the  ectal  border  of  the  thalamus  and 
the  caudo-mesal  border  of  the  lenticularis,  In  front  it 
merges  with  the  white  interior  of  the  frontal,  behind 
with  that  of  the  occipital,  above  w  ith  that  of  the  Rolan- 
dic  opercular  and  parietal  organs,  from  all  of  which  the 


Fio.  4815.— Ditto  of  Man.     The  oommlasnral  ami  a*«o<-lfttlnir  fibres  ap- 
pear  to  make  u\<  tin-  great  balk  o\  the  whits 

fibres  of  the  corona  radiata  pass  into  it.    Somi 

it  and  enter  the  crus,  others  enter  tl 
its  border,  contributions  beins  received  to  makeup  t"r 
their  de-ertion  i.\   fibres  which  leave  th  inglla 

to    join  it-  columns.*     We   must   therefore  diatin 


•  V.  Ifarohlolaims  that  soma  fibre*  originate  from  nerve  oelU  O  i 
in  the  oapsule 
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connected  with  it.  The  other  two  ganglia  are  situated 
cephalo-dorsad  and  ventro-caudad  with  relation  to  each 
other.  The  former  (Qudden's  ganglion)  is  connected  with 
-mental  bundle,  also  Darned  after  him,  and  which 
can  be  traced  mesad  of  Meynert's  bundle  to  a  group  of 
cells  situated  ventrad  of  the  posterior  longitudinal  fas- 
ciculus of  the  tegmentum  and  caudad  of  the  great  teg- 


eminences  visible  on  the  ventral  and  dorsal  faces  of  the 
diencephalon,  large  and  important  intercahu  nui 

exposed  on  transecti >f  this  segment     The  more  Im 

portant  of  these  are  the  body  ol   Luys,  I  ion  of 

Soemmering,  and  the  red  nucleus  of  the  tegmentum. 
The  •  ing   {tub*  Is  the 

most  readily  identifiable,     it  is  exposed  on  i  r< 


Fio.  481B.— Transection  through  Human  Isthmus,  Anterior  Level  of  Opttd. 
23,  Aqueduct ;  pointers  on  oculo-motor  nidi ;  IB,  roots  df  .'Jd   pair;   II 
stantia  nigra  :  IS,  pes ;  18,  19,  passage  of  pes  fibres  Into  posterior  part  of  In- 
ternal capsule  (Tlirck'e  bundle)  ;  10,21,  "JO,  lcuticular  nucleus,  posterior  end; 
5,  lamella?  of  thalamus  ;   11.  optic  tract. 


mental  decussation.  The  ventro-caudal  ganglion  is  in 
like  manner  connected  with  the  bundle  of  \~w/  i/' Azi/r,  a 
fibre-tract  formerly  confounded  with  the  fornix,  now 
known  to  be  distinct  from  it,  and  which  runs  cephalo- 
dorsad  to  terminate  in  the  anterior  tubercle  of  the  thala- 
mus. It  is  the  spreading  out  on  the  surface  of  these  two 
medial  ganglia,  by  the  somewhat  interwoven  fibres  of 
Qudden's  and  Vicq  d'Azyr's  bundles,  that  forms  the 
rounded  medullary  capsule,  uniting  them  in  the  spurious 
unity  of  the  corpora  mainmillaria. 

The  hypophysis  (pituitary  body)  is  composed  of  two 
divisions,  distinct  in  structure,  as  they  are  in  embryonic 
origin.  The  part  directly  continuous  with  the  infundi- 
bulutn  contains  a  cavity  originally  derived  from  the  third 
ventricle,  its  walls  have  a  nervous  structure,  containing 
small  nerve  cells,  nerve  fibres,  and  neuroglia.  It  is  in- 
vaginated,  as  it  were,  into  the  larger  or  epithelial  divi- 
sion, which  contains  epithelial  tubes,  dovetailing  with 
large  blood-vessels  from  the  pia.  They  contain  a  special 
pigment,  and  appear  to  secrete  a  colloid  material  which 
is  often  present  in  large  masses. 

The  epiphysis  (pineal  gland)  is  not  regarded  as  an  im- 
portant neural  ingredient  of  the  brain.  Indeed,  its  ner- 
vous nature  has  been  disputed.  It  unquestionably  in- 
cludes some  nerve-fibres  and  a  few  scattered  nerve  cells. 
The  chief  interest  attaching  to  its  study  lies  in  its  phylo- 
genetic  relations.  It  is  generally  believed  to  be  a  rudi- 
mentary relic,  representing  a  cyclopean  eye  ;  the  primi- 
tive eye  of  some  extinct  ancestral  vertebrate.  In  some 
living  lizards  (Hatteria)  the  epiphysis  has  a  structure 
closely  resembling  that  of  amolluscan  eye.  even  embody- 
ing a  crystalline  lens  and  a  pigmented  and  unpigmented 
(retinal)  epithelial  stratum.  In  mammals  a  neural  and  a 
glandular  portion  are  distinguished.  The  latter  includes 
the  so-called  brain-. sand  (accrvulus),  which  isa  product  of 
the  epithelial  secret  ions. 

The  posterior  perforated  space  (area  intercruralis)  is 
the  surface  development  of  the  interpeduncular  ganglion, 
a  gray  mass  of  much  reduced  dimensions  in  man,  but 
very  large  in  the  rodentia.  It  is  shaped  on  cross  section 
like  an  inverted  letter  T.  the  vertical  branch  merging 
dorsad  with  the  median  raphe.  lis  cells  resemble  those 
of  the  ganglion  habenuhe,  but  are  less  angular.  Meynert's 
bundle  connects  it  with  the  ganglion  habenuhe. 

In  addition  to  the  ganglia  of  the  thalamus  and  of  the 


through  the  level  of  the  corpora quadrigemina  and  crura 
cerebri.  In  its  greatest  extent  it  represents  a  crescehtic 
interpolation  between  the  pes  pedunculi  and  the  tegmen- 
tum. Mesad  it  nearly  touches  its  fellow  of  the  opposite 
side,  being  separated  by  the  rudimentary  interpeduncular 
ganglion.  Its  ventral  face  sends  numerous  ramifying 
prolongations  among  the  fasciculi  of  the  pes  (Fig,  4816, 
13).  The  cells  are  large,  multipolar,  their  bodies  ap 
proaching  the  fusiform  or  angular  in  outline.  In  man. 
and  man  alone,*  they  are  characterized  by  a  pigment, 
which  varies  from  a  deep  brown  to  an  absolute  black  in 
color.  This  gives  to  the  entire  ganglion  its  black  color 
so  sharply  contrasting  with  the  surrounding  tissues      li 


I'm.  -is] 7.  -Tear tlori  of  Human  Isthmns  thi 

Pea :  I.,  lemniscni 

deed  bw,  <ie.  p  \.  bite  of  optlct, 

is  not  pigmented  in  the  new  bone  of  a  pale  brown  in 

young  per80nB,  and  increases  in  blackness  with  B 

The  nvcli  ut  tegnu  nti  or  red  >■  ueli  ut  bo  termed  from  its 
reddish  tinge  in  the  fresh  brain,  which  It  owes  to  its 
richness  in  neuroglia  as  well  as  toils  great 
is  found  in  those  section  levels  where  the  ■_ 
Soemmering  has  its  greatest  extent    I'i-    1811    T       In 
transections  its  outline  Is  lrregularlj  round,  in  - 
sections  an  elongated  oval.    The  nerve  elements  are  an 


♦Adult  anthropoids  liui' 


175 


1 

Hf  Mill. 


■  Efi 


i 

I  oof  the 

i 

II  determined 
-  the 

■ 
I 

nil 


,uti- 

full 

In  man  U  ei 

■ 

Mih   numi 

■ 


kiln 

:  •  -     - 

■ 

Junction  with  tb< 

.   which  • 
molecular  laj 

At  ihi 

within   •  ili< 

.Hum— Uii  Pot- 

kii 

- 
win      i 

1 

-l  in 
thi 

Id   <>f    lilt     ! 

. 
tin  i 

with   Up 

thai 

li:i  than 
thi   i 

(,il,.  ■■•'  1  t"  'i 

Th«  folium 

wiih  which  are  mingled  the  fibril  saaei  of  IM 

In  ili.  interii  i 

! 
die  simil 

■ 


176 


REFERENCE  HANDBOOK  OF  THE   MEDICAL  St  I11N 


iii  .in.. 

Brain. 


dentated  auclei  of  the  olive,  they  are  not  dentated  in 
lower  animals — even  in  monkeys  they  are  comparatively 
simple  (Fig.  4808,  24).  In  man  each  nucU  ut  <i<  nta 
located  in  the  mesal  part  of  the  corresponding  cerebel- 
lar hemisphere,  in  the  direct  prolongation  of  the  prepe- 
dunculua  which  enters  it,  and  very  close  to  the  roof  of 
the  fourth  ventricle.  It  is  composed  of  a  folded  lamina 
of  gray  matter,  convoluted  like  the  similar  nucleus  of 
the  olive,  and  open  cephalo-mesad,  where  its  hUum  ad 
mits  fibres  from  various  sources,  chiefly  from  the  pre- 
pedunculus.  It  measures  20-22 mm,  in  the  sagittal,  lti- 
12  mm.  in  the  lateral,  and  11-13  mm.  in  the  dorso-ven- 
tral  direction.  Its  basis  substance  is  a  tine  neuroglia 
containing  numerous  multipolar  "nerve  elements  (25 
86  u),  which  in  the  adult  contain  a  yellowish  pigment. 
The  intervening  substance  is  traversed  by  numerous 
nerve  fibrils,  but  not  as  direct  in  course  as  those  of  the 
olive  in  the  oblongata.  Within  the  inferior  vermis  cere- 
belli  there  is  a  flat  expanse  of  gray  matter  on  each  side, 
directly  over  the  roof  of  the  fourth  ventricle,  the  nu- 
cleus fastigii.  The  nuclei  of  opposite  sides  approach 
each  other  so  nearly  as  almost  to  fuse.  The  nucleus 
dentatusand  nucleus  fastigii  lie  nearly  in  a  horizontal 
plane,*  leaving  an  interval  between  them  of  about  15 
mm.  In  this  interval  several  lesser  gray  masses  are 
seen.  The  one  nearest  the  nucleus  dentatus  is  elongated 
cephalo-caudad.  the  nucleus  emboliformis  ;f  that  nearest 
the  nucleus  fastigii  is  exposed  on  section  in  several 
smaller  round  or  oval  masses,  all  in  reality  connected 
and  constituting  the  nuclt  us  globoms.  The  former  is 
to  be  regarded  as  an  accessory  detachment  of  the  nu- 
cleus dentatus.  with  which  it  corresponds  in  structure  ; 
the  latter  bears  a  similar  relation  to  the  nucleus  fastigii, 
and  like  it  has  larger  multipolar  cells  (60  p.)  than  the  other 
nuclei  named.  The  space  between  the  cerebellar  cortex 
and  the  ganglia  named  is  tilled  out  by  the  white  cein  re  of 
the  cerebellum,  which  incorporates  subcortical,  radiating, 
commissural  fibres  and  fibres  emerging  in  the  peduncles. 
There  is  every  analogy  between  the  fibre  tracts  of  the  cere- 
bellar interior  and  those  of  the  cerebrum.  Thus  there  is 
a  transverse  commissure  uniting  the  cerebellar  hemi- 
spheres, sagittal  fibres  passing  from  end  to  end  of  the  ver- 
mis, arched  fibraj  propria  uniting  the  various  folia  and 
the  hemispheres  with  the  vermis,  fibres  uniting  the  cor- 
tex with  the  interior  ganglia,  fibres  uniting  the  cortex 
with  the  peduncles,  and  finally,  such  uniting  the  dentated 
and  other  nuclei  with  the  peduncles  and  auditory  nerves. 

The  part  of  the  braiu  which,  situated  axially,  serves  to 
unite  the  forebrain,  the  cerebellum,  and  spinal  cord, 
aptly  termed  isthmus  by  the  older  writers,  includes  the 
best  studied  as  well  as  the  most  intricate  constituents  of 
the  central  nervous  mechanism.  Roughly  speaking,  it 
comprises  the  following:  (1)  The  central  tubular  gray 
matter  with  the  included  cell  nests  from  which  the  cra- 
nial nerves  from  the  third  to  the  twelfth  pairs  inclusive 
originate.  (2)  Nerve  tracts  uniting  these  cell  nests  in 
presumable  automatic  co-ordination.  (3)  The  great 
nerve  tracts  which  connect  (a)  the  spinal  gray  with  the 
cerebral  hemispheres,  (b)  the  spinal  gray  with  the  thala- 
mus, (c)  the  spinal  gray  with  the  cerebellum,  (</)  the  spi 
Dal  gray  with  special  ganglia  of  the  oblongata,  to  the 
ganglia  of  the  oblongata  with  the  cerebral  hemispheres, 
(/(the  cell  nests  from  which  the  cranial  nerves  originate 
with  the  cerebral  hemispheres,  (g)  the  cerebellum  with 
the  cerebrum.  (4)  The  special  ganglia  of  the  oblongata 
and  pons. 

The  central  tubular  gray  is  so  termed  because  it  retains 
more  perfectly  than  any  other  part  of  the  gray  matter 
the  primitive  relations  to  the  medullary  canal  of  the  em- 
bryo (see  Embryology).  In  many  places  a  direct  transi 
tion  from  the  cpithelia  of  the  central  canal  to  nerve  cells 
can  be  seen,  and  in  certain  lower  vertebrates  this  is  par- 
ticularly distinct  (Fig.  4819).  The  endyma,  or  lining 
epithelium  of  the  ventricles,  is  composed  of  a  finely  retic- 


*  With  reference  to  the  cerebellum  ;  in  reality   this   plane  is  inclined, 
i.«.,  cephalo-ventrad.  downward  and  forward. 

tThe  accessory  part  of  the  nucleus  dentatus  of  Mcynert. 
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ulated  basis  substance,  continuous  with  tie-  substantia 
gelatinosa  centralis  of  the  cord.     On  its  surface  ii  is  lined 

by   Cylindrical  cpithelia.  ciliated   at   their   free   end- 
rooted  in   the  underlying  supporting  substance  bj 

radial  fibre-.      Where  the  endymal   expanse  i-    rel 
to  cover  the  various 
choroid      plexuses 
the  epithelium 

comes    more    pave- 
ment like. 

Aside    from     the 
defined       nests      of 

nerve   e  1  e  m  e  □  t  s, 

which  from  their 
relations  to  the  era 
nial  nerve  roots  are 
known  as  the  cra- 
nial nerve  nidi,  the 
central  tubular  oray 
includes  scattered 
multipolar  elements 
of  various  dimen- 
sions, and  present- 
ing every  transition 
between  tin-  typical 
nerve  element  and 
the  neuroglia  cor- 
puscle. 

Although     other 

ganglia  are  embry-  Fla  4819.— Section  near  Floor  „f  Fourth  V.-n- 
ologically  derived  tricle  of  Henobranchns.  At  E  transversely 
from  the  Central  tu-  divided  nerve  tnbes,  ut  D  net-work  of  nerve 
ii  _  i  flbriK  ut  B  transition  from  Intermediate  to 

i    .i.ii    -oi\  ,  ami  it-      epithelia  and  large  nuclear  nerven 
tain,  even  in   adult      centres. 
man,  structural  con- 
nections with  it,  the  term  is  conventionally  limited  to  the 
gray  matter  surrounding  the  central  canal  of  the  cord 
and  oblongata,  the  cornua  directly  connected  with  it.  the 
gray  matter   at   the  floor  of  the  fourth  ventricle,  the   in- 
cluded  and    insulated   cranial   nerve   nidi,  and   the  gray 
matter  of  the  aqueduct,  that  lining  the  third  ventricle, 
inclusive  of  the    lamina   terminalis.     There  is  a  perfect 
continuity  between  the  spinal  gray  and  that  of  the  oblon- 
gata.     As  far  as  the  oblongata  remains  closed,  the  dispo- 
sition of  the  cornua  resembles  that  of  the  cord.     The 
anterior  horn,  the  posterior  horn,  with  its  gelatinous  bead, 
and  the  processi  reticulares  are  easily  recognized.     The 


"Rest 
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Fig.  4820.— Human  Oblongata,  Caudal   Pace  to  Spectator.     Thi 
half  is  cut  iiioi-''  oephalad  than  the  leftto  enforoi  tb. 
the  nuclei  of  the  column-  of  Goll ;  Bvthoseol  Bnrdach;   v\gel,  nidus 
sending  root  of  fifth  pan;   ret,  retlcalai    field     n.O    beginning 
olivary  nucleus ;   Pyr,  pyramid ;  01,  olive;   Lat,   lateral  field 
form  column. 

changes  which  gradually  take  place  a-  the  open  part  of 

the  oblongata,  where  the  central  canal  opens  mil  into  the 
fourth  ventricle,  is  approached  are  best  exposed  by  con 
Masting  a  transection  of  the  upper  cei  \  ical  I  "id  with  one 
made  through  the  closed  or  caudal  part  of  the  oblongata. 

We  find  the  following  differences  : 

The  contour  of  the  cord  is  roundish,  thai  "f  the  ob- 
longata is  marked  by  prominence-.  This  is  due  to  the 
individualization  of  certain  nerve  tracts  which  emanci 
pate  themselves   from  the   hone  fusion   in  which 

the  spinal  columns  appear.    They  form  plastic  columnar 
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vascular,  containing  abundant  fibrillar  connectivi  tissue. 
Its  nerve  cells,  whose  connections  are  as  yet  unknown,  are 
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Fig.  4822. — Transection  through  Central  Tubular  Gray,  Ventrad  of 
Aqueduct  in  Cephalic  Level  of  Optici  (Man).  3,  Cephalic  nidus,  ver- 
tical branch;  1,  disappearing  horizontal  branch;  2,  root  fibres 'of 
third  looped  around  the  former  (pupillary  fibres?);  5.  main  ventral 
nidus;  T.  sagittal  (internal  rectus?)  nidus;  4.  ti.  roots  of  third  pair 
traversing  the  beginning  posterior  longitudinal  fasciculus. 

of  the  granular  variety.  Aside  from  this  tissue,  the  floor 
of  the  fourth  ventricle  is  lined  by  endyma.  The  epi- 
thelia  of  the  latter  are  cylindrical  over  the  alse, 
near  the  aqueduct,  and  in  the  sulcus  centralis, 
elsewhere  they  are  flatter,  and  devoid  of  cilia. 
Their  basilar  processes  are  connected  with  the 
neurogliar  net- work. 

Tin  Cranial  Nerve  Nidi. — The  origins  of  the 
cranial  nerves,  from  the  third  to  the  twelfth, 
and  excluding  the  eighth,  show  a  great  analogy 
to  those  of  the  spinal  nerves.  This  resemblance 
extends  to  the  shape  and  character  of  their  cell- 
like elements.  Thus  those  of  a  purely  motor 
function  (third,  fourth,  sixth,  seventh,  eleventh, 
twelfth,  and  the  nidus  of  the  motor  root  of  the 
fifth)  contain  well-marked  multipolar  elements, 
identical  in  every  respect  with  those  found  in 
the  anterior  or  so-called  motor  horn  of  the  spi- 
nal  gray,  so  that  in  a  structural  as  well  as  in 
morphological  respects  the  analogy  between  the 
motor  cranial  nerves  and  the  motor  roots  of  the 
spinal  nerves  is  a  complete  one.  Distinct  axis- 
cylinder  processes  can  be  traced  from  these 
cells  into  the  respective  roots.  As  a  general 
rule  it  may  be  staled  that  the  larger  the  mus- 
cular mass  to  which  a  given  nerve  is  in  relation, 
the  larger  is  its  nidus,  and  the  larger  also  are 
the  included  multipolar  elements.  Thus  those 
of  the  motor  root  of  the  trigeminus  and  of  the 
facial  nerve  are  larger  than  those  of  the  hypo- 
glossal, and  this  in  turn  is  larger  than  the  nidi 
of  the  nerves  suppying  the  muscles  of  the  eye- 
ball. At  the  same  time  those  cell  nests  related 
to  muscles  with  intricate  functions  and  subtile 
co-ordinations  appear  to  have  more  numerous 
processes  and  a  more  slender  and  graceful  out- 
line than  those  of  coarser  function.  The  ele- 
ments of  t lie  motor  trigeminus  nidus  are  more 
plump  in  contour  than  those  of  the  hypoglossal. 

The  nidi  of  sensory  cranial   nerves  are  in  like  manner 
repetitions  in  structure  of  the  posterior  horn  of  the  spinal 


gray.     The  caput  gelatinosum  of  the  cord  is  uninterrupt- 
edly continuous  with  the  nidus  ot  the  ascendii 
of  the  sensory  root  of  the  trigeminus. 

The  substantia  gelatinosa,  w  Inch  compos,  9  the  uun  ,,, 
origin  ol  tie  ascending  as  well  as  the  pontile  portion  ol 
the  sensory  rool  of  the  trigeminus,  presents  n*.  11 
deeply  stained,  apparent^  homogeneous  blastema,  ion 
taining  numerous  closely  crowded  nuclei  in  carminized 
i  observation  shows  that  each  ot  these 
nuclei  has  its  proper  protoplasm,  and  that  the  app 
continuity  of  the  blastema  is  a  false  appearance  due  to 
He  dose  crowding.  There  is  a  tine  fibrillar  net  work 
ami  a  narrow-meshed  glia,  with  numerous  equally  closely 
eiow dill  glia  cells. 

In  addition  to  these  two  distincl  .nul  well-studied  types, 
there  is  a  third,  of  unknown  functional  relations,  "it  is 
surmised  to  be  associated  with  vegetative  lite,  glandular 
or  vasomotor  action.  The  elements  of  ibis  type  are 
round,  oval,  or  fusiform,  they  nave  one  or  do  axis-cylin- 
der  process,   and    very   slender,  often  undemonstrable 

protoplasmic  processes.  In  some  locations,  as  jM  the 
.substantia  ferruginca  and  the  vagus  nucleus,  the)  be- 
come Btronglj  pigmented  with  age,    The  fusiform 

approach  the  elements  of  the  columns  of  Clarke  in  out- 
line, those  of  the,  aqueduct  nidus  of  the  trigeminus  re 
seinble  the  elements  of  the  spinal  (intervertebral)  ganglia, 
and  this  resemblance  extends  to  the  presence  around  the 
elements  of  a  capsule  of  connective  and  endothelial  char- 
acter.   There  is  this  one  textural  difference  between  the 

basis  sul, stance  of  tin;  cranial  and  of  the  spinal  nerve 
nidi.      That  of  the  spinal  gray  is  more  elaborate,  and  (lit 

ferentiated  into  a  ground  net-work  and  cell  net  work, 
while  the  former  is  composed  of  the  former  only,  its 
elements    supplemented    by    formless    ground    substance 

ensheathing  the  nerve  elements  proper. 

The  Nidua  of  the  Third  Pair  is  situated  in  the  central 
tubular  gray  of  the  aqueduct,  at  its  ventral  portion,  and 
extends  for  the  whole  ccphalo-oauilal  extent  of  the  optici, 
encroaches  on  the  level  of  the  post-opliei,  and  cephalad 
on  the   third  ventricle,  where  it  gradually  becomes  lost 
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at  the  slope  formed  by  the  opening  out  of  the  aqueduct. 
Its  nerve  elements  are  found  arranged    In  definite 
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and  extension  to  the  posterior  fasciculus.  This  is  the 
descending  ramus  of  the  trigeminus  mots.*  Thi 
above  described  extend  to  the  level  of  the  velum,  where 
they  become  intermingled  with  the  elements  of  th 
si, mini  ferruginea.  This  latter  has  been  regarded  by 
some  (Meynert)  as  a  nidus  of  the  descending  root.  A 
clear  connection  cannot  he  demonstrated,  and  is  ques- 
tioned by  other  writers  (Fond).  The  elements  of  the 
substantia  ferruginea  are  pigmented  in  adult  man  alone. 
While  many  gradations  in  shape  between  the  vesicular 
elements  of  the  descending  trigeminus  root  and  the 
former  are  visible,  the  majority  are  more  fusiform,  and 
lack  the  powerful  axis-cylinder  process  so  characteristic 
of  the  latter.  They  occupy  the  lateral  angle  of  thi 
tral  tubular  gray  in,  and  caudad  of  the  level  of.  the  velum 
i  Fig   4826,  Loc.)  and  correspond  in  extent  to  the  locus 


Fin.  4838, — Transection  of  Human  Tons  in  Level  of  Valvula.     IVx,  lit- 
.nun  of  fourth  pair:  IVr.  root  of  same:    Loc,  substantia  ferru- 
ginea; plf,    posterior   fasciculus  of   tegmentum;    Br,    prepedunculus 
(Bindearm  of   Germans):  Lcm,  lemniscus    layer;  1.   pedo-togmental 

division  ;  2.  main  division  (cortex  lemniscus) ;  3,  lateral  (auditory)  di- 
vision passing  to  post-opt ici :  Dink,  demarcation  line  between  teg- 
mentum and  pons  proper;  4,  transverse  ;  5,  sagittal  fibres  of  pons:  D, 
Wernekink's  commissure  (decussation  of  prepeduncle). 

eosruleus  which  indicates  their  location  in  the  fresh  brain. 
The  elements  are  60-70  /i  long  and  25-35  n  wide. 

Tin-  Raphe  Root  of  the  Trigeminus. — In  all  levels  of  the 
ponsventrad  of  the  level  of  the  velum  to  the  exit-level 
of  the  formed  root,  fihres  are  seen  sweeping  transversely 
from  the  raphe  to  the  sensory  root  of  the  nerve  (Fig. 
4789,  2).  A  section  parallel  to  the  ventricular  floor 
shows  the  real  direction  of  these  fihres  from  the  raphe 
to  be  latero-caudad.  Thin  in  cross-section,  they  occupy 
an  enormous  extent  flatwise  (Fig.  4825,  5r). 

Nidi  and  Roots  of  the  Trigeminus  Caudad  of  tin  Exit 
Level. — The  caput  gelatinosum  of  the  posterior  horn  of 
the  spinal  cord  in  the  level  of  the  two  (perhaps  three) 
upper  cervical  pairs  exhibits  on  its  ectal  face  an  accumu- 
lation of  nerve  fihres,  winch  increase  cephalad,  until  in 
the  oblongata  they  constitute  a  distinct  bundle,  crescentic 
in  cross-section  (Fig.  4821,  Q)  which  continues  its  ce- 
phalic course  through  the  oblongata  and  pons,  accompa- 
nied by  more  or  less  regularly  disposed  gelatinous  nerve 
substance  on  its  mesal  border.  In  the  caudal  half  of  the 
[ions  it  undergoes  a  sudden  inflection  ventrad,  and  joins 
the  great  or  sensory  root  of  the  trigeminus.  The  gelat- 
inous substance,  whose  accumulation  in  the  caudal  half 
of  the  oblongata  causes  the  prominence  known  as  the 
funiculus  of  Rolando,  is  to  be  regarded  as  the  nidus  of 
this  root. 

Nidi  of  the  Trigeminus  in  Its  Exit-Level. — In  speaking 
of  the  exit-level  this  term  must   not   hi-  taken  too  liter- 

*  Forel  and  Henle  assert  that  it  joins  the  motor  roo  writers 

that  it  joins  the  sensory  root,  and  a  few  believe  that  it  gives  fibre:,  to  both. 


ally.     Th.-  direct  roots  of  the  fifth  pair,  or  those  of  the 
exit-level,  while  rectilinear  in  course,  emerge  from  the 
pons  cephalic  of  their  nidal  origin.     There  an-  tw< 
roots,  a  sensory  and  a  motor.     Their  nidi  an   - 

i  in  the  lateral  part  of  ti„-  tegmental  division 
pons.  The  motor  nucleus  is  mesad.  oi  the  sensory  The 
former  is  composed  of  large  multipolar  cells,  the  latter 
ot  small  granules  closely  crowded  in  deeply  staining 
molecular  groundwork.  The  latter  is  divided  into  nu- 
merous small  sub-nidi,  and  m.-iv  be  regarded  as  an  ideal 
though  interrupted  continuation  of  the  caput  gelatinosum. 
The  nidal  relations  and  rool  origins  of  the  trigeminus 
may  he  tabulated  a-  follows  : 


A.  Descending  or 
in  o  as  n  cephalic 
root. 

B.  Undetermined. 

C.  Raphe  root. 


Nidal  or  other 


D.  Sensory  or  pon- 
tin  root  of  exit- 
level. 

E.  Motor    root    of  E.   If otor  nidus 

■   vt  1. 

F.  Ascending   or 

myelencephalic 

root. 


A.  Aqueduct   nidus  of  large 
sicular  elements. 


!:.  Substant in  ferrugii 

nssation  in  raphe,  probable 

■cerebral  origin   ot  the  aensorj 

fibres. 
0.  Sensory  nidus  >.r  exit-le 


1".  Caput  gelatinosum  of  cord  and 

oblongata. 


root 

rotj   rool 
nert  i. 

C.    To  sell-. I 


D,  To 

E.  To  motor  rool. 
1'.  To  n 


The  nidus  of  the  abducens  nerve  is  a  round  ma"  of 
spongy  gray  matter  1-2  mm.  wide,  containing  multipo- 
lar nerve  cells,  somewhat,  larger  at  tin-  vent  to. lain  a] 
part  than  in  the  mesal  part  of  the  nidus  (25-45  p).  It  is 
near  the  floor  of  the  fourth  ventricle,  in  the  angle 
formed  by  the  acustic  strise  and  the  ventricular  sulcus, 
and  is  embedded  as  a  stone  would  lie  in  a  sling  in  the 
curve  made  hy  the  knee  of  the  facial  nerve  root.  It  is 
this  knee  conjointly  with  the  aliiliicens  nidus  that  CaU8ea 
the  ventricular  elevation  known  as  the  emincntia  facialis. 
From  the  ahducens  nidus  the  rootlets  proceed  directly 
ventrad  parallel  to  the  raphe,  spreading  slightly  as  they 
traverse  the  trapezium,  pursuing  a  less  regular  course 
through  the  pons,  to  emerge  at  its  posterior  holder  in  a 
line  continuous  with  the  exit-line  of  the  hyperglossal 
roots. 

Tin  Nidus  Facialis  is  a  single  large  group  of  multipo- 
lar nerve  elements  (45-60  /ul  situated  in  the  ventro-latetal 
part  of  the  caudal  division  of  the  tegmental  segment  of 
the  pons.  It  lies  mesad  of  the  auditory  and  emerging 
facial  nerve  roots,  dorsad  of  the  nucleus  of  the  trape- 
zium, and  a  little  over  four  millimetres  from  the  ventric- 
ular floor.  Scattered  forerunners  of  this  nidus  an-  found 
in  sections  at  tin-  pons-oblongata  transition.  The  ele- 
ments of  this  nidus  an-  arranged  in  numerous  Bub-groups 
which  are  definitely  arranged,  uniformly  in  each  indi- 
vidual examined  by  the  writer.  The  rootlets  emerge 
from  among  these  Bub-nuclei  and  converge  toward  the 
ventricular  floor  to  there  form  a  compact  bundle.  Tin's 
has  a  remarkable  course.  It  curves  over  the  abducens 
nidus  from  behind  (caudad),  and  overlies  it  like  a  horse- 
Shoe  hung  over  a  hall  :   not   as   a    Btraight,  hut  as  a   hint 

horseshoe,  bent  bo  that  its  cephalic  (efferent)  branch  ia 

pointed  more  lalerad  than  its  caudal  branch,  vv  Inch  Is  l  In- 
line that  emerged  from  the  nidus.  The  curve  is  at  tie- 
same  time  convex  mesad.  This  part  is  known  a-  the 
genu  facialis,  and  together  with  the  underlying  nidus  of 

the  ahducens  causes  an  eminence  on  the  ventricular  floor 

previously  described  (eminentia  facialis).  Alter  having 
encircled  the  nidus  abducentis  the  facial  root  pasa  -  ven- 
trad. and  al  the  same  time  slightly  ectad  and  caudad, 
passing  its  own  nidus  on  its  ectal  face,  B  I  b  In 

the  recessus  facialis  (Fig.  4827,  ri  and  :  Thi  remark- 
able course  of  this  nerve  root— leaving  tin-  centrally 
situated  nucleus  to  reach  lie-  ventricular  floor,  returning 
again  to  pass  iis  origin  on  its  way  to  the  exit  Is  ei 
plained  hv  the  fact  thai  at  tin-  ventricular  floor  it  te- 
-  an  accession  from  the  posterior  fasciculus. 
The  Nidi  of  tin   Ninth,  Tenth,  and  Eleventh  Pairs  an; 
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it  into  numerous  subsidiary  groups,  to  eventually  accu- 
mulate at  its  meso-caudal  aspect,  there  to  form  the 
emerging  root  which  traverses  the  reticular  field,  form- 
ing the  boundary  between  its  mesal  and  lateral  division-. 
and  leaves  the  oblongata  in  the  furrow  between  olive  and 
pyramid  (Fig.  4821).  Some  rootlets  enter  the  hilum  of 
the  olivary  nucleus  and  break  through  its  ventral  folds, 
others  sweep  gracefully  between  the  medial  accessor] 
and  main  nuclei  of  the  olive.  Not  all  efferent  fibres  of 
the  nidus  take  this  course.  A  distinct  bundle  leaves  the 
latero-ventral  cell-groups  and  can  be  traced  far  ventro- 
lateral among  the  reticular  meshes.  At,  the  meso-ven- 
tral  edge,  close  to  the  raphe,  a  small  nidus  (Fig.  4821)  is 
noted,  whose  cells  are  either  very  small,  or,  where  larger, 
fusiform  or  spherical,  and  appear  bipolar.  Their  signifi- 
es ice  is  unknown.  The  white  layer  of  the  ala  overly- 
ing the  nidus  contains  numerous  fibres,  which  unite  the 
cephalic  and  caudal  parts  of  the  nidus  with  each  other. 

The  description  of  the  central  apparatus  of  olfaction, 
vision,  and  hearing  completes  the  enumeration  of  the 
deep  origins  of  the  cranial  nerves. 

The  Olfactory  Nerves. — The  central  olfactory  apparatus, 
or  olfactory  lobe,  comprises  the  olfactory  tuber,  tract, 
and  bulb.  The  tuber  is  a  triangular  tield"  in  front  of  the 
anterior  perforated  space,  which  is  covered  by  a  thin 
cortical  layer.  Cephalad  it  becomes  attenuated,  and 
continued  as  the  tract.  The  tract  is  in  section  three- 
cornered,  the  dorsal  corner  corresponding  to  the  edge 
held  when  in  situ  by  the  sulcus  rectus  of  the  orbital  face 
of  the  frontal  lobe.  At  its  anterior  end  it  is  enlarged,  and 
covered,  as  it  were,  by  a  hood  of  gray  and  white  sub- 
stance, the  so-called  bulb.  (1)  The  bulb  is  covered  on  its 
free  surface  by  an  intricate  plexus  of  white  fibres,  di- 
rectly derived  from  the  peripheral  olfactory  nerves  {fila 
olfactoria).  (2)  The  individual  bundles  of  "this  layer  be- 
come lost  in  peculiar  bodies  known  as  glomeruli  olfcic- 
lorii.  These  are  round  masses  held  together  by  connec- 
tive tissue  derived  from  the  pia,  partly  filled  by  glia 
cells,  and  containing  delicate  nerve  cells  with  very  nu- 
merous fine,  and  some  coarser,  nerve  fibres,  the  interstices 
being  filled  by  an  apparently  structureless  (?)  basis  sub- 
stance. Each  glomerulus  is  surrounded  by  a  blood-ves- 
sel, branched  like  a  bird's  claw.  (3)  Inside  of  the  glome- 
ruli is  a  layer  of  nerve  cells,  resembling  the  smaller 
variety  of  pyramids,  and  embedded  in  gelatinous  nerve 
tissue.  (4)  This  is  followed  by  a  layer  of  granules,  and 
(5)  a  medullary  layer.  It  is  from  the  medullary  layer 
that  the  white  substance  of  the  olfactory  tract  is  mainly 
derived.  Here  a  discrimination  must  be  made.  In  the 
embryo,  as  is  permanently  the  case  with  many  lower 
animals,  the  bulb  is  hollow,  its  cavity  communicating 
with  the  anterior  horn  of  the  lateral  ventricle.  The  axis 
of  the  olfactory  bulb  in  man  contains  a  slight  amount  of 
molecular  gray  matter,  which  represents  the  endyma  of 
the  obliterated  olfactory  ventricle.  The  white  matter 
surrounding  this  (the  fourth  layer  of  our  enumeration)  is 
analogousto  the  white  matter  of  the  cerebral  hemispheres, 
and  connected  with  it  by  a  direct  superior  root.  It  also 
Bends  a  notable  detachment  of  fibres  to  the  anterior  com- 
missure, one  division  of  which  is  a  true  olfactory  com- 
missure. A  slender  branch  of  this  bundle  leaves  it  be- 
fore the  commissure  is  reached,  and  enters  the  thalamus. 
In  their  course  through  the  tract  three  categories  of  fibres 
may  be  distinguished  :  (1)  Those  which  pass  from  the 
cortex  of  the  bulb  to  the  cortex  of  the  tract ;  (2)  those 
which  pass  uninterruptedly  through  the  tract  from  the 
bulb  to  higher  destinations  ;  (3)  those  which  pass  in  the 
same  direction  as  the  latter  from  the  cortex  of  the  tract. 
At  its  lateral  and  mesal  edges  the  cortex  of  the  tract  be- 
comes so  rudimentary  that  the  white;  preponderating  ap- 
pears as  two  stria',  the  lateral  and  medial  olfactory  stria'. 
The  former  of  these  goes  to  the  gyrus  uncinatiis,  the 
latter  to  the  cephalic  end  of  the  gyrus  cinguli. 

Each  optic  nerve  in  man  contains  438,000  individual 
nerve  fibres,  which,  as  there  are  3,360,000  cones  in  the 
retina,  allows  a  distribution  of  one  nerve  fibre  to  each 
6  to  8cones,  assuming  an  equal  (?)  distribution.  In  pro- 
portion as  the  binocular  field  of  vision  becomes  identical, 
a  condition  most  nearly  approached  in  man,  the  decus- 


sation of  these  fibres  in  the  chiasm  bi  i  omes  more  incom- 
plete.    Thus,  in  the  dog,  the  uncrossed  bundle  is 
third  as  greal    as  the   crossed,  but   in    man   two 

great.     We  are  also  able  to  identify  the  bundle  of  tit, res 
which  are  connected  with  central  vision.     In  tin-  optic 

disk  within  the  eve  this  area  occupies  a  temporal 

immediately  cauaad  of  the  eyeball  a  marginal  - 
and  behind  the  entry  of  the  arteria  a 

vertical    oval   area   eetad  of   the   axis,  but    separate 

the  periphery.      In   the  level   of  the  optic  foramen   it    is 

again  peripheral,  occupying  a  sector  in  the  venlro  lateral 

quadrant.  Thecouraeof  the  optic  nerve  fibres  toward 
the  chiasm  becomes  complicated,  and  it  is  in  the  optic 
tract  that  we  alone  can  identify  the  different  sti 
uniting  the  retina?  to  the  visual  centres,  in  considering 
these  we  must  exclude  a  fortuitous  ingredient,  the  com- 
misswra  inferior*  a  cylindrical  tract  which  passes 
through  both  optic  tracts  across  and  in  the  dorsal  part  of 


Fio.  4S2a— Baral  View  of  Sea-lion's  Isthmus.  II.  Optic  tract :  III,  V, 
VI,  VII,  VIII,  cranial  nerve  roots;  77/,  cut  surface. ,t  thalamus  ;  (km, 
cimbia  (tractus  pc-duncularis  tninsvexvofl  "f   v.  Qudden 

.  zium,  almost  concealed ;  O,  olive  ;   /'.pyramid. 

the  chiasm.     It  apparently  connects  the  postgeniculata 
and  has  no  actual  relations  to  the  optic  nerves.  tra<  I 
centres. 

The  true  optic  tract   passes  in   three  division-    respet 
lively,    into    the     pulvinar,    pregenit  ulata,    and     optici. 
Atrophy  experiments  demonstrate  thai   from  .ill   these 

ganglia  a  powerful  tract,  the  optic  radiations  .,t    '. 

iii,   run  into  the  occipital  cortex,  distributed  nearh   in 
accordance  witli  the  distribution  of  the  while  line  ot 
d'A/.yr(?).      The  intraeoronal  optic  tract  runs  on  U 
tal  face  of  the  DOStCOmU,  detaching   fasciculi    I"    .ill   the 
occipital  gyri.  In  the  posterior  part  of  the  internal  capsule, 
near  their  entr\   inlo  the  pregenieulata  and   puUinar.  the 

fibres  are  so  arranged  that  thosi  oting  the  medial 

infracortical  centres  lie  caudo-laterad,  and  those  repre- 
senting the   lateral    infracortical    centres  (pulvinar)  lie 

mi  sc,  frontal.     It  is  established  thai  Qratiolet's  bundle   is 

*  Not  to  be  confounded  with  the  In 

tubular  gray,  one  el  which  run-  intra 
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of  the  cerebellar  peduncle,  as  well  as  some  fibres  of  the 
reticular  field  originate  in  it.  It  is  certain  that  a  pari  of 
the  cortex  lemniscus  is  derived  from  arched  fibres  origin- 
ating in  the  nucleus  of  the  column  of  Burdach,  decussat- 
ing across  the  raphe,  and  running  a  course  similar  to  the 
arched  fibres  from  the  nucleus  of  the  column  i  if  Goll. 

The  nucleus  of  the  olive  (Figs.  4796,  4797,  and  4821)  is 
a  corrugated  lamina  of  gray  matter,  whose  extent  nearly 
corresponds  to  the  elevation  seen  on  the  base  of  the  ob- 
longata. It  can  be  compared  to  a  hollow  oval  sac.  slit  on 
its  mesal  aspect,  and  the  edges  of  that  slit  excited.  The 
eversions  arc  known  as  the  accessory  olivary  nuclei,  the 
main  mass,  from  the  appearance  presented'  by  its  cor- 
rugated folds  in  cross-section,  is- termed  the  deatated 
nucleus.  The  opening  is  the  hilum.  Numerous  fibres 
run  into  the  interior  through  this  hilum,  and  others  cut 
through  the  lamina  to  join  the  fibre  arches  of  the  reticu- 
lar field  and  those  passing  toward  the  rest  i  firm  column. 
A-  the  hilum  does  not  extend  the  whole  length  of  the 
olivary  ovoid,  section  through  the  cephalic  and  caudal 
cuds  of  the  latter  show  the  dentated  nucleus  to  be  closed 
on  all  sides,  while  those  passing  through  the  middle  two- 
thirds  reveal  the  hilum.  The  inner  accessory  olive  is 
continued  as  a  caudal  spur,  bent  like  an  obtuse  L  (on 
cross-section),  caudad  of  the  caudal  extremity  of  the  den- 
tated main  nucleus  (Fig.  4797). 

A  section  through  the  middle  of  the  olive  exposes  tin' 
different  divisions  of  the  nucleus  in  their  clearest  rela- 
tions (Fig.  4821).  It  is  seen  to  consist  of  a  main  mass,  and 
of  two  subsidiary  detachments,  all  having  the  common 
structure  of  a  gelatinous  lamina  containing  numerous 
evenly  distributed  nerve  cells,  whose  processes  are  few 
and  can  but  rarely  be  traced  beyond  the  border  of  the 
lamina  in  which  they  are  situated.  The  olivary  nucleus 
is  in  intimate  relation  with  the  arciform  fibres  in  every 
altitude,  some  of  these,  the  external  arciform,  merely 
course  round  its  ventral  face,  others  break  into  its  ner- 
vous lamina,  or  cut  through  the  accessory  nuclei,  and  a 
large  number  accumulate  in  its  interior  after  having 
entered  at  the  hilum.  We  shall  learn  to  recognize  in  this 
relation  the  role  which  the  olive  plays  as  a  station  of 
the  restiform  decussation.  On  the  interior  as  well  as  the 
exterior  of  the  olivary  nucleus  there  are  also  longitudinal 
fibres.  The  hypoglossal  nerve  root  passes  through  the 
olivary  nucleus  without  entering  into  any  connection 
with  its  nervous  substance. 

The  nucleus  magno-ceUularis,  discovered  by  Deiters 
and  often  designated  by  his  name,  is  situated  mesad  of 
the  restiform  column  at  the  entry  level  of  the  acustic 
nerve  roots.  From  this  fact  and  the  clear  and  distinct 
entry  of  the  fibres  from  the  latter  into  its  gray  substance 
it  was  regarded  as  an  acustic  nidus.  But  nothing  could 
better  illustrate  the  fallacy  of  relying  on  the  apparent 
connection  of  nuclei  and  tracts  than  this  case.  For  it  has 
been  conclusively  shown  that  destruction  of  the  acustic 
nerve  does  not  affect  the  cells  of  the  magnocellular  nu- 
cleus at  all,  while  hemisection  of  the  cervical  cord  leads 
to  their  total  atrophy.  It  is  probably  a  station  for  a 
spinal  tract.* 

Aside  from  the  nidi  and  ganglia  in  the  isthmus  large 
nerve  tracts  run  through  it,  for  whose  better  understand- 
ing and  classification  the  isthmus  is  assumed  to  be  com- 
posed of  a  dorsal  part,  the  tegmentum,  and  a  ventral 
part,  the  pes.  The  boundary  between  them  is  furnished 
in  the  thalamic  level  by  the  ganglion  of  Luys  ;  in  the 
level  of  the  optici  by  the  ganglion  of  Soemmering  ;  in  the 
pons  by  the  demarcation  line,  and  in  the  oblongata  be- 
comes obliterated,  but,  may  lie  assumed  to  lie  between 
the  pyramid  and  the  interolivary  layer.  The  overwhelm- 
ing majority  of  nerve  fibres  in  the  pes  is  derived  from 
thr  cerebral  hemispheres  or  their  ganglia.  The  over- 
whelming majority  of  the  fibres  of  the  tegmentum  is  de- 
rived from  the  thalamus,  optici,  post-optici,  and  other 
ganglia  scattered  through  it.  The  chief  of  these  tracts 
are  the  lemniscus,  the  prepedunculus,  the  trapezium,  the 
posterior  longitudinal   fasciculus  of  the  tegmentum,  and 

*  V.  Monakow  states  it  to  be  connected  with  Bnrdach'e  column.  \  i  i ■>- 
denies  this. 


the  restiform  column  with  its  appended  Inner  dh  is] 

the  cerebellar  peduncle. 

From  the  level  of  the  optici  to  the  spinal  cord  thi 
mentum    is   inure   or   less   perfectly   divided    Into    ; 

by  theraphe.     This  important  Btructun 
composition  in  various  levels,  being  the  medium  thi 
which  various  interchanges  of  fibres  takes  pi 
Bionally  it  is  entirely  interrupted,  as  at  the  aecussst 
the  prepedunculus  (brachium   conjunctivum,   -..called 
commissure  oi  Wernekinck,  Pig.  4826,  D)and  thedecus 
sation  ofthe  pyramids,  where  it  practically  ends.*    In 
the  pons  the  raphe  is  limited  to  the  tegmenta]  Begment. 
Proceeding  caudad  the  following  features  are  found  In 
it  :  I.  The  deevssatio  fontinalis,  bo  called  because  of  the 
resemblance  of  the  scattering  Btrandsto  the  jets  of  a  foun- 
tain.    It  lies  in  the  level  of  the  optici,  and  Is  n  decussa- 
tion of  tegmental  fibre-  from  the  thalamus  or  the  optici  (T). 
II.  The  fibres  recta.     These  arc  fibres  whose  direction  in 
the   main    i-   vertical  (dorso  ventral).     They  an-    I 
from  ju.-t  caudad  of  the  vah  ula  I,  \,  i  to  the  decussation 
ne\i  to  be  mentioned.     It  is  with  these  fibres  thai  the 
raphe  root  of  the  trigeminus  is  continuous.     In  tin-  ob- 
longata   the    libra-    recta'    are    specially  well    developed. 
Some  of  them  are  derived  from  the  external  arciform 
fibres,  some  from  the  internal.     Often  the  appearance  is 
seen  as  if  such    fibres  ran  uninterruptedly  from  tin   p\  ra- 
mids,  or  pyramid   tract,  to  the  cranial   nerve   nidi   at  the 

floor  of  the  fourth  ventricle f  (Pig.  4821).  Bui  it  is  also 
found  that  large  numbers  ><\'  arciform  fibre-  entering 
the  raphe  on  one  side,  after  a  longer  or  Bhorter  course  in 
it,  leave  it  on  the  other  ;  and  most  authors  incline  to  re- 
gard the  raphe  a-  a  continuous  decussation,  whose  d 
sation  angle  is  so  tine  as  to  simulate  parallelism.  Fusi- 
form nerve  elements  are  found  in  the  raphe,  particularly 
in  those  levels  corresponding  to  the  cranial  nerve  nidi, 
independently  of  those  accumulations  which  have  been 
considered  in  conjunc  ticn  with  the  nuclei  an  iformi 

Among  the  most  Btriking  features  of  a  CTOI .  i  linn  of 

the  oblongata  are  the  arched  fibres  {fibres  areifor 
ternm  et  interna).  Borne  of  them  are  visible  a-  distinct 
strands  on  the  exterior,  coursing  round  the  caudal  end  of 
the  olive,  and  often  masking  the  prominence  of  tin-  p\  ra 
mids.  In  this  situation  the  external  arched  fibre-  incor- 
porate one  or  more  flat  lamellae  of  gray  substance,  structu- 
rally like  the  olivary  gray,  known  as  the  nuclei  of  the 
arciform  strands.     The  internal  arciform  fibres  in  great 

part  enter  the  olivary  hilum,  others  enter  the  reticular 
tield  :    some  en.-s  the  raphe  directly.   Others  run   in   the 

raphe  for  a  greater  or  lesser  distance.     It  isamong  these 

fibres  that,  we  occasionally  find  small  islands  of  gray  sub- 
stance, resembling  in  structure  the  nuclei  of  the  arci- 
form strands,  li  is  largely  due  to  the  accumulation  of 
arciform  fibres  on  the  dorso  lateral  part  of  the  oblongata 
that  the  restiform  column  owes  its  size.  Their  ultimate 
origin,  which  is  probably  derived  from  sonic  spinal  n-n  l 
through  the  olivary  nuclei,  is  as  yet  disputed.  Lest 
doubt  exists  as  to  another  ingredient  of  the  restiform 
column.  The  direct  cerebellar  tract  originates  in  the  low- 
er dorsal  cord,  is  situated,  in  crOS8-8eCtlOn,  at  the  periph- 
ery of  the  lateral  column  on  it-  posterior  quarter  or  two- 
fifths  (for  its  area  increases  cephalad).  Thi-  ana  is 
Crescentic  and  embraces  the  pyramid  tract  cctad.  In  it- 
course  through  the  dorsal  cord  it  receives  constant  acces- 
sions of  fibres  from  the  vesicular  columns  of  Clarke. 
These  fibres  spread  out  bru-1;  like  in  transection  levels 
and  traverse  the  neck  of  the  posterior  horn  and  the  p.\  ra 
mid  tract  to  reach  the  direct  cerebellar  tract.  The  latter 
continues  its  course  cephalad.  and  in  the  caudal  part  of 
the    Oblongata    occupies  the    lateral  field.       Ible    il-  fibres 

change  course,  running  sharply  dorsad,  they  form  a  belt 
on  the  eetal  face  of  the  ascending  trigeminus  rool  to  pass 
into  and  merge  with  the  restiform  column.  With  the 
latter  they  reach  the  cerebellar  interior,  and  bj  means  of 
the  atrophy  method  are  traced  Into  the  cortex  of  the  dor- 
sal vermis  cerebelli.     As  the  vesicular  columns  ol  Clarke 

*  To  be  faintly  represented  in  thi   ventral  i 
cord. 
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the  nidal  centre  of  the  orbicularis  palpebrarum  to  the 
facial  genu,  and  their  probable  inclusion  of  those  fibres 
which  unite  the  homolateral  nidus  of  the  external  rectus 
of  the  eye  with  the  nidal  centre  for  the  contralateral 

internal  rectus,  justifies  the  view  that  they  arc  devoted 
to  co-ordination  of  eyeball  movements.  They  are.  in  ac- 
cordance with  this  view,  rudimentary  in  blind  animals. 

The  axis  cylinders  of  the  posterior  fasciculi  are  of  vari- 
ous dimensions,  very  large  ones  preponderating. 
The  ingredients  of  the  tegmentum  thus  far  enumerated, 

while  the  most  characteristic  and  easiest  studied,  do  not 
exhaust  the  anatomy  of  this  part  of  the  isthmus.  There 
is  a  considerable  space  left  in  the  oblongata,  bounded 
mesad  by  the  raphe,  dorsad  by  the  nidi  and  dorsal  nu- 
clei, ventrad  by  the  olivary  nuclei.  It  extends  to  the 
lateral  field,  the  ascending  trigeminus  root  and  restiform 
column.  In  the  pons  its  boundaries  are  the  same,  except 
ventrad,  where  the  lemniscus  takes  the  place  of  the  oli- 
vary nuclei,  and  later  ad,  where  the  series  of  emerging 
auditory  and  trigeminus  roots  takes  the  place  of  the  resti- 
form column.  In  thy  level  of  the  optici  it  is  bounded 
mesad  by  the  ventral  apex  of  the  central  tubular  gray 
and  interpeduncular  ganglion,  dorsad  by  the  deep  gray 
of  the  optici  ;  laterad  imperfectly  by  the  thalamus  anil 
internal  capsule,  with  which  it  partly  fuses  (?),  and  ven- 
trad by  the  substantia  nigra.  Up  to  this  level  it  is 
termed  the  reticular  field  of  tin  legmt  ntum,  from  the  lias 
bet-work  pattern  exhibited  by  its  interlacing  fibres.  This 
structure  is  heralded  in  the  spinal  cord  by  the processi 
lares,  prolongations  of  the  spinal  gray,  which  ram- 
ify, anastomose,  and  thus  produce  a  net-work,  entrapping 
in  its  meshes  fasciculi  of  white  substance.  Interrupted 
by  the  decussation  of  the  pyramids,  they  reappear,  but 
much  more  voluminously,  in  the  oblongata.  Three  sets 
of  fibres  form  its  lattice-work  :  a  sagittal,  composed  of 
fibres  apparently  extending  from  the  thalamus  and  sub- 
thalamic fields  into  the  posterior  and  lateral  columns  of 
the  spinal  cord.  These  fibres  are  cut  across  in  transec- 
tions, and  therein  appear  as  round  or  quadrangular  areas 
of  axis  cylinders.  The  other  two  series  run  in  the  plane 
of  the  transection,  comparable  to  equatorial  and  merid- 
ional lines.  One  set,  the  libra'  arciformes,  runs  in  a 
gentle  circular  sweep  from  the  region  of  the  restiform 
column — in  lower  levels  from  the  nuclei  of  the  columns 
of  Burdach  and  of  Goll — to  the  raphe.  The  other  crosses 
them  at  nearly  right  angles,  incorporating  and  running 
parallel  with  the  emerging  roots  of  the  ninth  to  twelfth 
cranial  nerves.  Wherever  there  is  a  space  in  this  lattice- 
work it  is  rilled  out  by  gray  substance,  in  some  places 
merely  molecular,  in  others  embodying  neuroglia  and 
small  nerve  elements.  From  the  level  of  the  trigeminus 
exit  to  the  decussation  of  the  pyramids  it  incorporates 
multipolar  nerve  elements,  among  the  largest  in  the  ner- 
vous system,  as  individuals  or  as  groups.  In  its  aggre- 
gate this  scattered  gray  matter,  which  repeats  the  lattice- 
work arrangement  of  the  white  bundles  as  much  as  a 
negative  can  imitate  its  matrix,  would  constitute  a  bulky 
accumulation  of  gray  matter,  the  reticular  ganglion. 

A  minute  study  shows  that  the  continuity  of  the  sagit- 
tal fasciculi  of  the  reticular  field  is  more  apparent  than 
real.  Fibres  leave  one  bundle  to  join  another,  and  may, 
for  all  we  can  demonstrate  to  the  contrary,  leave  the  lat- 
ter again.  Many  connect  with  the  elements  of  the  reti- 
cular ganglion,  which  appears  to  be  a  depot,  mediating 
the  transition  of  sagittal  to  equatorial  and  meridional 
fibres,  and  rice  versa.  A  number  of  imperfectly  known 
nerve  tracts  arc  traced  into  the  reticular  held  from  the  cord. 
The  antero-lateral  spinal  tract  is  an  as  yet  imperfectly 
studied  bundle  occupying  a  triangular  area  with  a  pe- 
ripheral convex  and  two  inner  coin  ave  sides,  in  the  ante- 
rior half  of  the  lateral  column  of  the  cord.  It  may  be 
crudely  regarded  as  an  ideal  continuation  ventrad  of  the 
area  of  the  direct  cerebellar  tract,  with  which  it  has  been 
confounded.  Its  mesa!  angle  is  prolonged  toward  the 
anterior  horn.  The  English  writers  (Tooth,  Sherring- 
ton, Gowers,  Haddon)  do  not  trace  it  far  cephalad. 
Helweg  asserts  that  it  occupies  a  position  in  the  lateral 
field  of  the  oblongata  ventrad  of  the  direct  cerebellar 
tract  and  ultimately  merges  into  the  halo  olivaris,  through 


which  it  becomes  a  part  of  the  tegmentum  (the 

ot  the  tegmentum),  which  is  the  direct  cephalii   | 

lion  of  the  halo.     Similarly  certain  nerve  tracts  from  the 

diencephalon  are  traced  'into   the   reticular   field 


Those  which  become  components  ,,i  the  lemnia 
cus,  prepedunculus,  and   posterior   fasciculus   bai 
ready  been  considered.     In  addition  a  distinct  group  of 
nerve  bundles  (tegmental  fasciculi)  can  be  traced  in  its 

lateral    field    from    the    thalami.      The   /     ■  ■"/•.(  — 

which,  according  !<•  some  author-,  constitutes  a  true  com- 
missure of  the  tegmentum,  according  toothers  a  dec  ussa 

tion  of  thalamus  fibres    com  ributes  fibres  to  its  mesa!  di 
vision.     .Near  the-  raphe,  immediately  subjacent  to  the 
posterior  fascii  ulus,  is  a  field  of  large  axis  e  \  lindi  i 
rived  from  the  decussatio fonti 

In  the  level  of  the  red  nucleus  the  tegmentum  includes 
a    remarkable    bund!,-    of    line    libres.    devoid    of   n 

forming  a  homogeneous  column.    It  passes  dorso-ventrad, 
slightly  caudad,  uniting  the  ganglion  babenulre  and 
-lion  interpeduncular  i  1/  bundle-,  (n 

nulo-inU  rpeduncularis).    Owing  to  the  prominence  of  the 
red  nucleus  in  man,  it  makes  a  - 1  i ^  1 1 1  cut  veto  pass  on  its 
mesa]  side,  and  often  traverses  a  groove  in  this  asj 
the  ganglion. 
Throughout   its  entire  extent  there  is  an  inlercl 

of  fibres  aCrOSS  the-  raphe,   between  the  opposite  hal\e  -  of 

the  tegmentum.     These  decussations  are  most  nun 

from  the  level  of  the  optici  to  the  decussation  of  the-  pre- 
pedunculus. 

The  pedal  part  of  the  isthmus  incorporates  the   p.  -  p. 

dunculi,  pons  proper,  and  pyramid.  The  composition  of 
the  former  is  practically  identical  with  that  ot  the  inter- 
nal capsule ;  exceptional  features  will  be  noted  in  their 
proper  place.  The  term  pons  is  used  in  a  double-  scum-  ; 
topographically  the  entire  segment  of  the  isthmus  sepa- 
rated  by  a  transection  made  cephalad  of  the  anterior 

border  of   the  pons   eloval  ion.  and  caudad    of   its   caudal 

border  is  thus  designated.  On  continuing  these  sections 
through  its  interior  it  is  seen  that  everywhere  there  is  a 
sharp  line  of  demarcation  between  a  dorsal  and  ventral 
portion  (Figs.  iTs'.i.  just  below  mark  ■""> ;  4799,  just  below 
end  of  mark  Id;  and  4s-.3fi,  Dmki.  The  dorsal  division 
is  uninterruptedly  continuous  cephalad  with  the-  lemnis- 
cus and  thalamus,  caudad  with  the  reticular  field  of 
the  oblongata,  in  short  it  is  the  united  tegmentum.  The 
ventral  division  is  composed  of  a  transverse  mass  ot 
fibres,   derived   through    the    medipe ■duneulus    from    the 

cerebellum  (Pigs.  4826,  4  ■  4789,  -4  ;  and  4799,  1*1...  tra- 

versed  in  a  sagittal  direction  bv  the  fibres  ot  the  pv  rani  id 
(Fig.  -17'.)!»)  and  pes  pedunculi  (Fig.  4826).  Tin-'  is  the 
pons  proper.     To   understand   it-  constituents  fit   the 

reader  imagine  a  truncated  cone,  Btanding  on  it-  caudal 
as  the  smaller  end,  imagine  further  that  it  be  split  at  its 
Cephalic  part,  and  that   a  bell  had  been  welded  around  it 

to  prevent  that  split  from  widening.  The  split  and  sep- 
arating upper  end  Would  represent  the   pes  of  each  ^i< !<-. 

the'  lower  end  the  pyramids,  and  the  belt  the  pons.  (In 
examining  further  we  find  that  the  transverse  fibre  mass 
is  built  up  from  two  sources.      If  the  section  area  ot    the 

pes  be  compared  with  that  of  the  pyramids— for  1 1 
are  directly  continuous — it  is  found  that  only  one-fifth  of 
the    former  is   represented   in   the    latter.      Consequently 
about  four-fifths  of  those  fibres  which  were  derived  from 
the  internal  capsula  and  concentrated  in  the  pes  be 
deflected  from  their   course    and    lost  in  the  pons.      This 

they  do  partly  by  direct  entry  into  the-  medipedunculus 
of  the  same  Bide  (Gratiolet,  Thick.  Flechsig),  partial  lj  by 
decussating  into  the  opposite  side  (directh  ?)  and  partly 
by  terminating  in  the  proper  ganglia  ot  the  pons.  The 
hitter  are  irregularly  shaped  graj  masses,  whose  1 
sition  may  be  best  understood  bj  conceiving  the- 

left    as  the  transverse  bundles  separate    to    permit    tl 

gittal  to  traverse,  filled  out  bj  gray  matter.    The  tracts 

Connecting   the-  cerebral  cortex  and II  1  with 

the-  cerebellum   all  pass  through  the   pons  prop*  1 
Prom  the  frontal  cortex  to  the  pea;-  nuclei  ;  this  tract  is 
situated  in  the  medial  part  of  the  pes,  and  encroai  1 
the  periphery  ventrad  of  the  pyramid  tract.     (2)  From 

the-  temporal  cortex  to  those  nerve  (lenient-  of  the  pons 
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BRAIN.  MALFORMATIONS  OF,  WHICH  ARE  MOR- 
PHOLOGICALLY INSTRUCTIVE,— In  Vol.  I.,  pp.  654- 
666,  and  in  Vol.  III.,  pp.  735-738,  encephalic  malforma- 
tions are  considered  mainly  as  affecting  the  viability  of 
the  individual.  In  the  present  article  are  given  figures 
and  brief  descriptions  of  certain  conditions  which  il 
[astrate  in  some  degree  the  normal  structure  and  devel 
opment  of  the  organ  as  presented  from  a  morphological 
point  of  view  in  the  articles  on  its  Development  (Vol. 
I.,  pp.  633-643)  and  Gross  Anatomy  (this  volume,  pp. 
107-164).  Did  space  permit,  the  number  of  cases  might 
well  be  increased  almost  indefinitely,  for  it  is  scarcely 
possible  to  imagine  any  encephalic  malformation  that 
may  not  suggest,  illustrate,  or  apparently  contravene 
some  morphological  idea.  On  this  account  it  is  to  be 
the  more  regretted  that  so  few  such  specimens  an-  ade- 
quately preserved,  examined,  figured,  described,  and  ex- 
plained ;  indeed,  no  case  is  known  to  the  writer  in 
which  the  best  possible  use  has  been  made  of  the  op- 
portunity ;  it  is  particularly  desirable  that,  when  mal- 
formation is  suspected,  the  brain  be  thoroughly  hardened 
by  alinjection  (injection  of  alcohol)  of  both  the  arteries 
and  the  cavities  ;  see  the  article  in  this  volume.  Re- 
moval of  the  Brain.  The  accounts  and  explanations  of 
the  following  cases  are  not  altogether  satisfactory  to  the 
writer,  who  believes  it  necessary  to  make  careful  com- 
parisons of  several  exhibiting  different  degrees  of  the 
same  general  kind  of  malformation. 

£  1.  Prop.  I.  In  infantile  hydrocephalus  there  may 
persist  a  relative  extent  of  the  cavities,  and  a  tenuity 
of  the  parietes  which  normally  characterize  the  earlier 
embryonic  stages  with  man  (Fig.  4698),  and  the  adult 
conditions  of  certain  low  or  generalized  vertebrates  (Am- 
phibia, Fig.  4789,  and  Dipnoans),  while  yet  the  parts  are 
large  enough  to  be  more  easily  studied  than  those  em- 
bryonic or  animal  brains. 

i  2.  Points  illustrated  by  Fig.  4830.  A.  The  funda- 
mental morphological  relation  of  each  hemicerebrum  as 
a  lateral  outgrowth,  process,  diverticulum,  or  "wing" 
of  the  mesal  portion  of  the  prosencephal. 

B.  The  non-formation  or  obliteration  of  all  the  rissu- 
ral  corrugations  and  inequalities,  excepting  the  Sylvian, 
which  is  a  mere  shallow  depression  extending  obliquely 
dorso-caudad  along  the  lateral  aspect  of  each  hemicere- 
brum. 

C.  The  enormous  size  of  the  porta.*  yet  the  mainte- 
nance nf  its  complete  circumscription. 

I).  The  tenuity  of  most  of  the  parietes  :  in  the  occipi- 
tal region  they  are  no  thicker  than  a  sheet  of  ordinary 
paper,  and  are  really  exaggerated  by  the  two  ink  lines 
ami  intervening  space. 

E.  The  extraordinary  distinctness  of  the  mass  named 
'■  ■•■  .'.'.•('. .7. ,  of  win:  h  ancthei  view  is  given  in  I-i...  4811. 

F.  The  peculiar  form  and  relations  of  the  rounded 
mass  intervening  between  the  caudatum  and  the  lateral 
wall,  and  which  may  represent  the  lenticula. 

G.  The  non-appearance  of  the  thalamus  in  the  Moor  of 
the  paraccele. 

II.  Upon  the  whole,  the  retention,  substantially,  of  a 
condition  of  the  cerebrum  comparable  with  the  normal 
state  at  a  much  earlier  period  of  development  ;  it  is,  as 
it  were,  an  expansion  of  such  a  cerebrum  a-  exists  at 
twelve  weeks  ;  see  Fig.  4708- 

§3.    Points  illustrated  upon  Fig.  4831. —  A.  The 
•size  of  the  porta  in  this  hydrencepbal  ;  its  ventral  half  is 

*  For  more  common  equivalents  of  unfamiliar  terms,  see  the  Index, 
and  the  article  Gross  Anatomy  of  the  Brain. 


.led   by  the  caudatum.  but    the  total  lent 

ventral  dimension)  N  in  mm   (three  foui 

and  its  w  idth  B-9  mm. 

11  The  complete  circumscription  of  the  i 
withstanding  the  delicacy  of  the  parts  and  thi 
thai  may  Lave  caused  its  enlargement 

('.  The  great  extension  of  the  paraplexus  and  adjoining 
portions  of  the  parietes;  the  parts  marked  6 
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rently  natural,  in  the  meaaj  parietea  i  the  rentraJ  margin  of  to 
is  indicated  by  7,  ami  the  corresponding  caudal  margin  i>r. .  t-  - t- 
mesad  just  caudad  <>f  the  lint- ;  it  ma\  !"■  supposed  t lint  this  Interrup- 
tion of  the  mesal  wall  represents  the  location  of  the  oaJlosum  that  might 
have  been  formed  :  4.  5,  slight  elevations  as  yel  an 
tinct  though  rounded  ridge  corresponding  t"  ti" 
sure,  the  only  recognizable  Assure :  7  "f  the 

hemicerebrum,  projecting  slightly  beyond  tin    oul  surface;  9,  mem- 
branous portion  of  the  parietea    perhaps  an  attenuated  ten 

Which  tin-  thai. nulls  -hows. 

/■/  ■  <  i  be  child  was  supposed  by  the  physician  ami  i 

boheseven  month  H  breathed  a  few  times;  thi 

was  1,618  grama,    The  neck  and  soalp  were  swollen,  but  tin-  hi 
not  unusually  largi  alt  Bolution  n  Into  tin-  um- 

bilicnl  vim  from  tin'  jugular.     Then  half  a 

litre  of  ninety  per  oent.  alcohol  wa~  in 
The  Boalp,  mlva,  and  dura  were  removed,  ." 
brine  while  the  brain  wai  in  spite  "t  cart  thi 

separation  of  the  hemioerebrums  at  the  meson.     I  I  liquid 

was  allowed  to  escape,  the  brain  placed  in  i <■■  i»  i  oenl   slcol 

tin.  bemicerebrnms  InBab 

ered  with  a  thin  layer  of  absorbent  ootton  t"  kei  p  thi  i 
The  alcohol  was  changed  twice  at  Intervals  nf  t« 
fifth  the  various  sections  were  made  nndei 
posed  t"  represenl  tin-  caudatun 
firm,  and  in  parts  more  substantial  than  thi 
condition  of  tin-  dli  nol   fullj   di 

seemed  t"  be  wholly  occluded,  which  •••■■ 
of  the  cerebrum.    The  entire  specimen  needs  furthei    lui      ai 
pai [son  .mil  similai  ■-.. 

membranous ;  the  zone  just  caudad  of  7,  and   fit 
part  of  the  upper  margin  of  the  figure,  maj  be  the  fim- 
bria ;  and  the  thicker  zone  just  caudad  ol   it  maj  be  the 
hippocamp, 

§4.   Prop.  II.     In  adult  bydrencephals,  although  the 
parietes  are  thickened  approximately  as  in  the  > 

brain,  the   existence    and   connections"!    the  cavities   are 
more    readily  observed,   and   certain   puts,  ordinarily  in- 

significant,  become  relatively  more  conapicui 
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of  them  probably  represent  the 
transitory  fissures  mentioned  iu 
vol.  i.,  p.  (540,  and  shown  in  Fig. 
4757,  2,  3,  4. 

§  9.  Prop.  IV.  Among  other 
mammals  than  man  the  abnormal 
absence  of  the  eallosum  lias  been 
observed,  so  far  as  known  to  the 
writer,  only  in  three  cats  exam- 
ined in  the  anatomical  laboratory 
of  Cornell  University ;  one  o'f 
these  oases  is  represented  in  Fig. 
1885. 

6  10.  Points  illustrated  by  Fig. 
4835. — A.  The  total  absence  of 
eallosum  and  fornix  (its  mesal 
part)  in  a  cat  apparently  nearly 
grown  and  not  markedly  pecu- 
liar. 

B.  The  normal  development  of 
the  fissures,  excepting,  of  course, 
the  callosal  and — presumably — 
the  dorsal  end  of  the  hippocam- 
pal  ;  contrast  the  Assures  in  the 
incallosal  human  brain,  Fig. 
4884. 

C.  The  retention  of  so  much 
of  what  is  commonly  called  for- 
nix as  pertains  to  the  primitive 
condition  of  a  mammalian  brain, 
viz.,  the  prosoterma  (dorsad  of 
the  precommissure)  with  its  re- 
treating margin,  to  which,  doubt- 
less, was  attached  the  original  thin 
roof  of  the  mesal  aula  and  dia- 
cu'le. 

D.  The  unusual  size  of  the  pre 
commissure  and  medicommis- 
sure,  as  if  to  compensate  for  the 
absence  of  the  eallosum.  In  a 
normal  cat's  brain  (No.  342)  where 
the  hemicerebrum  is  35  mm.  long, 
the  precommissure  is  1.8  mm.  in 
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pseudocode kvjjili." 

copula _^j;iiy 

prosoterma  . . .  — ;v.hV4' 

rostrum 
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diaterma  .... 

Fig.  4833.— The  Right  Porta  and  Adjacent   Cans,  Been   obliqoel]  fn.m  the  Caudal  Bide,    888;        I. 
Drawn  by  Airs.  Wilder.    The  lateral  aspect  of  the  left  porta  of  the  ■    1712, 

under  which  the  mode  of  preparation  is  described.     1,  Dotted  line  from  the  ventral  end  of  the  porta  to 
the  ventral  margin  of  the  precommissure,  and  assumed  to  demarcate  the  dlaccele  from  the  aula;  •.', 

part  of  the  mesal  surface  of  the  hemiseptum,  unnsm  illj  underst I 

Dejecta. — The  area  marked  2  is  not  a  cut  surface,  as  Its  plainness  would  indicate ;   It  was  shaded 
lightly  in  the  drawing,  hut  became  blank  in  the  engraving.     The  extent  "i   the   pseudocode  and  the 
length  of  the  copula  are  so  unusual  as  to  be  anomalous ;  these  peculiarities,  however,  don 
affect  the  porta,  which  is  the  important  feature  of  the  figure.    The  d..ts  indicating  the  fibrous  constitu- 
tion of  the  eallosum  and  precommissure  are  too  heavy  and  too  closely  placed. 
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Fig.  4834.— Mesal  Aspect  of  the  Right  Hemicerebrum  of  tin  [ncaUosal,  Mien phallc,   Adult   Brain 

radiating  fissures ;  Col.  ant.  forn.,  fornicolumn ;  Com.  ant.,  pn  re;  <■«».,  ouneus ;   I 

fissure;  o.  hlpp.,  hippocampal  gyre;  9.  "»<  .  uncus;  L.  per/,  ant  .  prei  ribrum;  /."m.  term  .  tern 
gyre;  prcecun.,  precuneus;  Pule.  Thai.,  pulvinar (of  the  thalamu  fornic.,  margin  ol  tl 

surface  between  the  diencephal  tthalami,  etc.)  :"">  mesencephal  (geraina);  9p.  toe.,  hemiseptum  [»]  :    SN 
Bute,  centr.,  central  fissure ;  Sulc.  occ.  temp,  inf.,  collateral  Assure;    Sate.  oee.  tr.,  "  fa   nsvei 

Preparation.— This  was  the  brain  of  a  male  idiot,  thirty-seven  yearn  of  age,  who  had  never  li 
obtained  fresh  early  and  well  preserved ;  the  paper  ("  Da 
from  which  the  figure  is  taken,  is  by  Omifrowicz,  but  this  and 
of  distinct  indication  of  endymal  continuity  renders  them  less  instructive  than  they  might  have  been.     The  weight  of  the  entire  brail 
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Fia.  4S37.— Dorsal  Aspect  of  an  Imperfectly  Divided  Cerebrum  ;  v  .7.  (From  Tur- 
ner, Journal  of  Anatomy  and  Physiology,  xii.,  January,  ls7S,  pp.  241-253. )  af, 
Precentral  gyre :  ap,  postcentral  gyre;  f/f  subfrontai  g. ;  inf.  medifronta!  g.  ;  0, 
occipital  lobe ;  pe,  "convolution  of  parietal  eininenoe " ;  PO,  occipital  lissnre ;  p/t, 
"  postero-parietal  convolution";  It,  central  fissure ;  tf,  anperfrontal  gyre;  I.  II, 
mesal  transverse  gyres,  nearly  at  the  level  of  the  adjoining  hemicerebrum ;  III, 
sloping  cortical  surface  ;  IV,  mesal  gyres  at  a  lower  level  than  I  and  1 1. 

Preparation. — The  brain  was  taken  from  an  epileptic  imbecile,  mule,  forty-eight 
years  of  age,  14G.7  centimetres  (four  feet  ten  inches)  high,  and  weighing  r>.r>.7  kilo 
grams  (123  lbs.).  The  entire  brain  weighed  1,111.7  grains  •:;'.\\  oz.  I,  <>f  which  the 
cerebrum  constituted  'J78  grams  (34.5  oz.).  Most  unfortunately  this  rare,  if  not 
actually  unique,  specimen  was  simply  placed  in  alcohol,  which  was  not  changed  : 
hence  the  base  was  ill-preserved  and  the  ental  features,  although  described  in  some 
detail  by  Turner,  cannot  be  fully  understood.  A  transection  disclosed  a  single,  me- 
sal. cerebral  cavity,  about  five  centimetres  wide,  the  floor  of  which  is  said  to  have 
been  ''formed  of  the  upper  surfaces  of  the  corpora  striata  and  optic  thabuni.  which 
bodies  were  related  to  each  <»t  her  and  to  the  tctnia  semicircularls,  as  ill  a  normal 
brain;"  yet  "the  third  ventricle  opened  freely  into  the  cerebral  cavity  along  the 
middle  of  the  floor."  It  is  to  be  hoped  that  figures  and  more  detailed  descriptions 
may  be  published  respecting  the  structure  of  this  remarkable  brain.  A  good  abstract 
of  the  original  paper  is  given  in  Brain.  I..  188-134,  April,  lsTs. 


cephalic  vesicle  lias  not  only  increased  in  size  and  in  parietal  thick- 
ness, with  but  slight  differentiation  into  a  mesal  and  Initial  masses, 
but  tin-  rutin;  mass  lias  developed  fissures  and  gyres  after  the  usual 
pattern,  in  general,  excepting  that  certain  gyres  cross  the  meson  ; 
a  priori,  indeed,  it  is  not  clear  why  such  a  brain  should  not  be  etli- 
cient  for  mental  as  well  as  bodily  manifestations. 

§  14.  Prop.  VI.  It  is  well  known  that  in  no  two  individuals  are 
the  fissures  and  gyres  exactly  alike  in  all  respects;  also  that  the 
two  halves  of  the  same  brain  always  present  differences  more  or 
less  decided,  although  they  are  seldom  described  <>r  figured  in  de- 
tail as  was  done  by  Mills  for  several  peculiar  brains  (Journal  qt 
Nervous  and  Menial  Disea.se,  XIII.,  September  and  October,  1888). 
Between  individual  variation  and  lateral  variation  within  the  same 
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brain,  come  a  group  of  variations  which  are  seldom  noted,  viz., 
those  that  distinguish  the  two  sides  of  the  two  brains  of  a  monster 
with  two  heads  (Fig.  4839). 

§  15.  Points  illustrated  upon  Fig.  4s:;s._ A.  The  usual  lack  of  flssural  ami  gyral  symmetry  between  the  two  Bides 
"f  the  same  cerebrum. 

B.  The  readily  recognized  distinctions  between  the  two  cerebrums  of  these  clOBelj  associated  individuals. 
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return  current,  and  also  favor  thrombosis  (onh  one  case 
of  the  latter.  Forster's,  has  been  attributed  to  this  cause). 
(.Ii  Fovea;  glandulares,  sharp  depressions  or  excavations 
in  the  inside  of  the  skull  (preceding  e  and  f),  quite  analo- 
gous to  thai  seen  in  aneurism  of  a  aural  artery,  are  some- 
times found.  From  their  more  or  less  intimate  relations 
With  the  sinus  walls.  Allen  advises  avoidance  of  the  mid- 
dle line  in  all  operations  upon  the  skull-cap.  However, 
the  diploe  itself  is  never  opened  by  these  growths,  as  a 
new  layer  of  bone  always  forms  around  the  fovea 
Small  flat  elevations  of  the  external  plate  of  the  skull, 
opposite  the  foveae,  and  hence  near  the  superior  median 
line,  are  mentioned  by  many,  if)  Very  rarely  complete 
perforation  of  the  cranium  occurs. 

1.  Case  of  Weber-Ribes  (1819  ;  v.  Pozzi) ;  hole  small, 
and  covered  by  ligamentous  membrane.  2.  Luschka 
(p.  llfi);  perforation  of  squamous  portion  of  temporal 
bone.  3.  Lecat  (v.  Heiucke  in  Pitha-Billroth)  ;  pneu- 
matocele capitis  ;  skull  at  some  points  perforated  by 
granulations  of  the  dura.  4.  Demme(1862;  v.  Mastin, 
■•  Venous  Blood-tumors  of  the  Cranium."  Reprint,  L886). 
"  On  the  left  of  the  sagittal  suture  (posteriorly)  was  a 
sharp-edged  opening  the  size  of  a  chcrrv  stone,  through 
which  protruded  a  Pacchionian  granulation."  5.  The 
writer's  observation.  Man  of  forty  ;  had  suffered  over 
three  years  from  a  tumor  of  the  brain  ;  autopsy,  August, 
L887.  At  the  favorite  spot  near  the  frontal  border  of  the 
parietal,  somewhat,  removed  from  the  sagittal  suture. 
there  was  a  clean-cut,  complete  perforation  of  the  skull 
ii\  Pacchionian  granulations.  This  was  circular,  fully 
-J  Ctm.  across,  surrounded  even  in  the  diploic  portion  by 
smooth  continuous  bone,  and  covered  by  periosteal  mem- 
brane. At  the  border  there  was  a  very  trifling  over-pro 
|ection  of  the  outer  bone-plate. 

It  is  recognized  that  such  perforations — even  when  in- 
complete — may,  from  local  injury,  lead  to  the  formation 
of  epicranial  blood-cysts,  inasmuch  as  the  causative 
granulations  usually  traverse  some  blood-channel. 

(g)  Iii  a  few  cases  growths  of  this  class  have  pressed 
on  passing  nerves,  causing  local  neuralgic  or  paretic 
symptoms.  Though  it  has  been  claimed  thai  at  times 
these  growths  induce  headache,  it  is  probable  that  they 
are  then  but  co-effects  of  some  other  cause,  (h)  In  ani- 
mals generally  these  corpuscles  are  not  present  (brains 
of  sheep,  calf,  rabbit,  dog,  and  cat  examined).  Luschka 
found  them  only  in  the  horse. 
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Wiliiam  Browning. 

BRAIN,  REMOVAL,  PRESERVATION,  AND  DIS- 
SECTION OF.  §  1.  This  article  has  no  direct  reference 
to  microscopical  or  pathological  requirements;*  nor  is 

it  designed  for  neurological  specialists,  or  for  those  who 
may  have  the  benefit  of  their  counsel  or  access  to  large 
libraries  ;  but  physicians  and  students  at  a  distance  from 
medical  centres,  who  desire  to  attain  a  real  and  personal 
acquaintance  with  the  gross  anatomy  of  the  human  brain 
aid  to  the  comprehension  of  its  minute  structure, 
its  functions,  diseases,  and  mental  relations,  may  profit 
from  an  account  of  the  methods  found  useful  in  a  labora- 
tory where  most  of  the  students  are  preparing  for  a  med- 
ical course.f     That  the  procedures  in  vogue  six  years 

•See  the  articles  Histological  Technique  (Vol.  III.).  Post  mortem  Ex- 
aminations (Vol.  V.).  and  Histology  of  the  Brain,  tins  volume  :  also  the 
volume  by  Bevan  Lewis  (1882),  and  papers  by  V.  It.  Dercum  (1886),  C 
K.  Mills  (Med.  and  Surgical  Reporter,  February  •'!,  INS'!),  ami  Spitzka 
(Jour.  Nerv.  and  .Mental  Disease,  July,  1883,  p.  84). 

it  these  methods  are  fairly  successful  may  be  concluded  from  the 
facility  with  which  these  students  receive  the  more  advanced  "i  special 
ized  instruction  imparted  at  the  great  medical  schools,  and  from  the  nat- 
ure of  the  preparations  (more  than  300  in  number  from  the  human 
brain  and  about  700  from  animal  brains  I  in  the  museum  of  Cornell  Uni- 
versity, some  of  which  are  represented  in  the  article  Gross  Anatomy,  pp. 


ago  were  no]  altogether  satisfactory  is  evident  from  the 
vigorous  animadversions  in    /"/<-   'Am.,, 
tht    Medical  Sciences  for  January,  ls.s:;.  pp.  228 
by  Professors  Harrison  Allen  and  Charles  K.  Mills 
withstanding  evidences  of  progress  in  certain  metropol- 
chools,  the  writer  apprehends  that  his  ■■  j„ „  |,j,t 
ure"  of  Ave  years  ago  (JWew   )  \t       ai  Journal  and 

Medical  Record,  February  23,  1884)  may  not  be 
without  warrant  at  the  present  time. 
§2.    i  e  important  of  the  macroscopical  methods 

of  studj  ing    'be  brain,  pursued  in  the  Anatomical   , 
ratorj  .it   Cornell  University,  an-  summarized  in  the  fol- 
lowing paragraphs  ;  from  the  nature  of  the  case  a  strictly 
logical  sequence  is  impracticable  ;  certain  of  them  are 

subsequently  described  in  detail.' 

s  :'..  Before  dealing  with  the  human  brain  the  various 
processes  of  removal,  preservation,  and  dissection  are 
practised  upon  the  much  more  accessible  brain  ol  the 
domestic  cat  (Figs.  4698,  1710,  and  4729):  "1 

mi  i,t  ii  iii  i  ii  corpore  Dili."  I 
§4.   Foetal  and  infant  brains  an-  utilized  not  onlj  for 

what     is    learned    from    them    as    such    (FigB.    4691 
4715),  but   also  as    preliminary  to   dealing   with    the   h  -s 

readily  procured  and  removed  adult  ..man. 

i  •">.  Skull — which  may  be  purchased  or  easily  pre 
pared  under  nearly  all  circumstances— are  less  esti .  m<  d 
than  brains  ;  the  "  kernel  "  is  more  highly  valued  than 

the  ".shell." 

5;  Ii.   The   infant  cranium    is  divided  with    scissors  :l,„| 

nippers  (Fig,  1881),  or  Boftened  bj  ten  per  cent,  nitric 

acid  I  SO  as  to  be  cut  with  the  knife  ;   Fig.  4748 

i  7.  The   comni. ieth.nl   of    dislodging   the  calva 

(calvaria  or  skull-cap),  after  the  circular  cut  with  the 
saw,  by  "inserting  a  strong  ln.uk  and  giving  a  quick 
jerk,"  is  held  to  be  artist  ically  brutal  and  anatomically 
futile  :  a  second,  sagittal.  Section  is  made,  and  the  calva 
removed  in  two  pieces;   §  (iii. 

§  s.  Excepting  for  special  reasons  the  dura  is  retained 
until  the  caha  is  removed  and,  if  possible,  is  extracted 

with  the    brain;   Fig.  -1711.      With    (are   and   anal ical 

knowledge  the  dura  may  common  lv  be  retained exct  pting 

over  a  limited  central  area  of  the  base  of  the  brain. 

|  !).  The  fresh  brain  is  removed  over  brine  (saturated 
and  filtered),  supported  in  it  during  the  operation,  and 
kept  in  it  until  its  final  disposition  is  made. 

§  10.  A  fresh  brain  in  the  dura  is  lifted  by  the  latter 
and  supported  in  liquid  by  attaching  < Is  lo  the  dural 

edges,  the  other  ends  of  the  cords  being  carried  over  the 

rim  of  the  pail  or  other  vessel  and  wound  about  1 ks, 

or  otherwise  attached. 

§  11.  A  fresh  brain  deprived  of  its  dura,  if  it  ist..  be 
either  studied  from  any  aspect  or  injected  into  the  ar- 
teries or  the  cavities,  is  supported  and  steadied  in  a  pail  of 
brine  by  passing  under  it  a  tow  el  or  broad  strip  of  cloth. 
the   ends   of    which    are    secured    to    the    pail    by    books 

107-164  of  the  pre-,  i.t  volume,    y.  t  there  -  bardlj  one  of  then  methods 
that  i-  not  susceptible  ol  change  t"r  the  better  ;  indeed,  thi 
fort  to  improve  them   has  been  a  serious,  and  well-nigh 
deranoe  to  the  oompletion  ot  this  article. 

*  Por  fuller  account-  of  others,  see  the  New  York  Medical  Joi 
February  38,  March  i,  and  June  14,  1884,  and    somewhat 

the  New  York  Medical  Bee.  lame  dafc  i .  also  ■ ' 

Hon  of  "  Anatomical  Technology.  ' 

Did  space  permit,  the  writer  would  gladlj  npeotf]  the  - 
ol  these  methods  ;.-.  are  not  original,  and  the  points  m  whl.  ' 
has  been  rendered  bj  his  students,  ->    it  and  present,  In  either  ■  i 

upon  them  :  the  to 
ticubu  mention:  Professors   B    ll.   Sage,   B.8  .  H    .'    B 
id  smith.  \ti>..  and  ll.  E. 
i.l,   kiibome,  B.V.B.;  B.  L.  Ovist!    B.S.;  and  P.  1         ishbnin. 
dog's  brain  is  recommended  bj  Howell  and  i 
i  the  aheep  bj  IforralL    The    p 

brain   and  the  modes  of  examining  it  ar 

ogy."  pp.  i"11  SOS  :  the  extent  to  whii  I 
utili/.e.i  in  Imparting  the  elements  of  enoep 
be  -.en  from  the  fai  t  that,  in  addition  Uj  the  bum  in  and  animal 
supplied  f..r  examination  i"  the  laboratory 

sity,  the  general  chut  In  physiology  (nun  1)  have  a  well 

prepared  cat's  brain  for  every  t  wo  mi  ml 
(  Ordinary  oommerdal  acid   I*   about 
i 
(by  weight  ,  or  >oven   ol  «  itei  b 

i-   about    l.l  .".7.      In   any  mix. 

the  mi  n.'  -i  •-.  noond  An  i 

edition,  : 
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tir^t  divided  with  a  very  tharp, 
then  the  Lerma,  fornlcommiasuxe,  callosum, 

:  i«<  obtained  the  brain  is 
usually  I  Linuou«  injection  <>f 

tewhat,  bul  retains  it*  natural 
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■i-il  inrouj 
ip  fur  till 

normal  brain 

j  81.   When  it 
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with    M     er'a  liquid  or  Erlicki's  liqu 
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w  In  n  tl 
modification  of   P 

■  Lnatomii  al  Techni  I 
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-  :-is.  Before  attempting  to  comprehend  large  sei 
involving  perhaps  .several  parts  but  distantly  related  ex- 
cepting by  topographical  contiguity  (Fig.  4?.">l).  the  be- 
ginner makes  dissections  for  the  exposure  of  parts  in 
Qieir  structural  continuity  ;  Figs.  Kiii4.  1698,  and  4711. 

§  39.  Delicacy  of  manipulation  is  cultivated  and  a 
prompt  check  put  to  all  forms  of  anatomical  Philistinism, 
whether  in  word  or  deed  ;  the  student  is  urged  to  prac- 
tise self-control,  to  restrain  what  llyrtl  calls  the  "furor 
,."  and  never  touch  his  specimen  except  for  a 
g i  and  sufficient  reason.  From  the  ecclesiastical  stand- 
point, perhaps,  the  "  laying  on  of  hands"  cannot,  be 
overdone,  but  in  practical  anatomy  its  excess  is  likely  to 
prove  the  reverse  of  a  blessing.  These  cautions  are 
called  for  in  respect  to  the  dissection  of  muscles,  etc., 
to  which  the  examination  of  the  brain  is  as  watchmaking 
to  the  wielding  of  hammer  and  tongs. 


?  lo.   in  brain  dissection,  a--  in  surgery,  tin-  knife   i- 
made  the  last  resorl  .   blunt  points  and  blow-pip 
employed  as  long  a--  possible.     When  cutting   i-  to  be 
■  I the  aphorism  of  Dr.  Holmes  i-  recalled     "  Let   the 

eye  go  before  the  ham  I.  ami  the  mind  he  lon>  tbe  eyi 
j  41.    Specimen-  that  might  he  injured  1  iy  falling  upon 

a  hard  surface  from  the  height  of  even  a  decimetre  (four 

inches)  are  beld  during  examination  over  a  pad  of  cotton 
or  a  dish  of  alcohol,  and  carried  from  room  to  room   in  a 
vessel  and  not  in  the  hand, 
jj   42.   Embryos   ami   delicate  brain   preparation-   are 

dissected     under    alcohol,    ami    sometimes     pinned    to    a 

piece  ot  cork  Loaded  with  sheet-lead;  Bee  Fig  1746 
Preparations  including  the  medicommissure  (Fig.  172T) 
are  supported  upon  cork  while  making  and  i  or  ex  hi  hit  ion. 
■;  ii  IJo  facilitate  discrimination  of  natural  from  arti 
licial  surface-,  especially  upon  permanent  preparations, 


Fine  Curved  Forceps. 

Fig.  48SO.-Some  of  the  Instrument-  Useful   in  the  Bemov»l  or  Diseec of  the  Bndn.     Ul  •;•     V™"  %**£<£,  ££  , 

The  two   upper   are  eye-knives  :  ^ftStttiStt^ESSF^  S^S^lS  ?S« 


men  of  Monro11)  and  the  metapore  ("1 


1  —      II  llll     llll     UIIIIIIIK      -..,...     .......  .  . 

The  tracer  may  be  employed  BOIffl  tttni 


syringotome.  but  its  chief  use  is  in  isolating  nerves  and  vessels  by  tearing  »«  ooiinec  ..v  ■■,--„. ■■■ 

fflder  delicacy  of  manipulation  ,  thecoaree  "Oo«*jr«  forceps^ represented ^»«&^«£?-£  S.« 


flex 
pipe 


ought  do  injury  ;  it  has  been  the. writer's  favorite  Instraraent  Oncejm.  ^  ^^ye"^~  '  <,V 

ve  the  blades  •  it  ai  at  d  so  a- 1 

■-."  T^,W r^e°b^tomehneVtnmd!etnluo^twiS 

■■..if  of  the  metal  pipe,  and  glass  cannulas  of  anj       ' ployed,      rhe  artnrotomi  na 

edgeof  the  blade  is  rounded,  excepting  near  the  tip;   Iti    practically  a  cartilage  knlie.  .  .         , 

Besides  the  instruments  shown  in  >fe  «B0  to  4882,  the  following,  mo, 


commonly  sold  with  dissecting  instrument 

since  Inflation  in  temporary  injection,  the  advantages  of  witnei 


bulb.    Absorbent  cotton  ;  If mon  cotton  is  use,,  it  must  b.M  H™^^,** 


orT-tubes  for  branching  of  injection  tubes  may  be  had  of  de 

method-  of  making  ami  securing  cannulas,  and  of  making  injections, 

pp.  137-148.     Cheap  and  efficient  pineh-coeks 

wire  cranes  or  used  independently  upon  the  tube 

the  cranium,  figures  are  much  less  serviceable 

machi:  model;  u  plaster  model;  a  plaster  cast 

as  of  many  other  mammals,  may  be  had  at  the  Natural  History 


metal,  or  rul.lsr 


197 


II  rain 

Hi  ..In. 


HANDBOOK    OP  THE    MED] 


mi  Ilk.-  ii. 

I  men   from 

:  in  ;   if  lurbi.l 
'...ii    a    liil    <if 

"  ilia   pal 

•  be  p  i|*  r  by  W.  C.  Ki 

id  publii 
* 
•     Del    ii      ition     Ibi  f  brain  i  . 

the  direction 

i-  not  n  -  affording  conclu- 

!  .   Imt  ii  i-  practised  in 
illuttration  •  ■: 
ini<  i  ,n.  1  <  \|.<  i  inn  ii tul 

i  .1  drain  i-  weighed  aa  followa:  A 

y  full  uf  water  tall  solution,  or  i>rii  ■  meed 

u|H.n  ili>  the  brain  i-  lifted  from  the  liijtiiil  In 

which  il  baa  been,  in  the  hollowed  hands    the]  and  the 
liruin  are  rinsed  with  water,  and  the  brain  i-  transferred 
to  Hi.    vessel  on  the  Bcales       If  the  dura  remains  the 
ii"!   be  accurate,  even    by  deducting 
k  lit  \\  ben  rrin. 

A.n  effort  i-  made  to  determine  the  usual  or  av 
loss  of  wi  i _- 1 1 1  iii  alcoholic  hardening  by  weighing 
irain  when  fresh  and  after  thorough  hardening 
this  volui 

l'i.  -h  drain-,  especially  if  in  the  dura,  are  trans- 

I  \\i  ather,  In  a  Bmall  pail  <>f 

I  lirinr  .  in  warm  weather  even,  if  th<-  brain 

i-  well  cooled  in  advance  and  the  smaller  pail  m-i  in  a 

:   and  surrounded  with  rather  lai 

urnej  maj  be  accomplished  safely      Such  open 
should  In-  plainly  marked  "  Specimens  of  Natu- 
I  up  w  illi  i 

hardened  drain-  art-  transported  either 

in  a  small  pail  of  alcohol  with  cotton  a-  a  padding  ;  or  ill 

-     ill.    nil.  ..  i    ..f  w  liit-li   inii-l 

then  i«    well  ■  Line  t"  >■■  '  n- 

mplj  wrapped  in  alcoholic  cotl lovered 

wiili  paper  and  oiled  -ilk.  or  rubber  sh<  eling,  and  pat 
In  a  box  with  soft  maU  G  vis  and  metal  pacV 

. 
.•    fragments,  and  poorly  preserved  "r 
disl  i  preliminary  dissections 

omplctely  mil. 
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•■•<  il  and  to  i:u  li  ]iarl  o( 
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mentioned  in  thi-  article  i-  of  tin  ■..- 
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How  ing    | 
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Brain. 
Brain. 


|  64.  Alcodmeter  (Alcoholometer).— This  form  of  hy- 
drometer,  for  determining  the  percentage  of  alcohol  in  a 
riven  liquid,  should  be  marked  with  Tralles'  Bcale.    \s  ith 

the  slender  jar  for  containing  the  tested  liquid,  th 

is  aliout  $2.50,  but  its  employment  is  to  be  recommended 

upon  the  ground  of  ultimate  saving  of  alcohol. 

§  i>.">.  Circular  Division  of  iht  Cranium. — Reflect  the 
scalp  as  directed  in 'Vol.  V..  p.  789,  or  remove  it  alto- 
gether. Tie  a  cord  around  the  head  just  dorsad  of  the 
cars,  the  frontal  portion  passing  about  15  nun.  from  the 
brows  ;  mark  this  line  with  a  pen,  or  cut  the  periosteum 
to  the  bone.  If  the  fresh  calva  is  to  be  secured  in  place 
after  the  extraction  of  the  brain,  leave  the  fibrous  ce- 
phalic and  caudal  margins  of  the  temporal  muscles  for 
tlic  stitches  to  be 
tauten  in ;  other- 
wise these  mus- 
eles  may  be  re- 
moved entirely. 

In  saw  i  ng  ,* 
three  points  are 
to  be  observed  : 
(1)  The  thicker 
frontal  and  oc- 
cipital regions 
should  be  taken 
first ;  (2)  at  four 
places,  prefera- 
bly what  might 
be  called  the  four 
corners  of  the 
c  r  a  n  i  u  in  ,  the 
bone  is  not  to 
be  divided  com- 
pletely until  the 
calva  has  been 
sagi tally  divided 
(§66  |;  (8)  if  the 
ectal  features  of 
the  brain  are  to 
be  preserved  ill- 
tact. a  inediseetei  I 
cranium  should 
be  consulted  inFio.4SS 
order  to  esti- 
mate the  thick- 
ness at  vari- 
ous points,  and 
frequent  trials 
should  be  made 
by  pushing  a 
point,    like    the 


Specimen  Jar,  with  Glass  Top,  Rubber 
Ring,  and  Clamp.  Made  by  Whitall,  Tatum  & 
Co..  New  York  City.  Fourteen  sizes  are  made, 
ranging  from  3  to  9  inches  in  diameter,  ami  of 
various  lengths.  The  size  here  shown  is  6  X  8, 
and  will  receive  a  hemieerebrum  or  an  entire 
half-brain  :  for  undivided  brains  and  for  medi- 
sected  heads  the  size  9  ■  8  suffices.  These  two 
sizes  cost,  respectively,  $10.00  and  §18.00  per 
dozen.  The  prices  given  in  the  catalogue  are 
subject  to  a  discount  of  fifty  per  cent. 


probe  end  of  the  tracer,  into  the  kerf  at  the  middle  of  that 
part  of  the  convexity  ;  when  it  can  be  pushed  through, 
the  -awing  should  proceed  with  care  in  each  direction. f 

i  (Hi.  Sagittal  Dicition  of  the  Calm. — After  the  circu- 
lar kerf  has  been  completed,  but  before  the  calva  has  been 
loosened  by  the  chisel,  carry  a  cord  from  the  brows  to  the 
occiput,  over  the  head,  at  about  13  mm.  (half  an  inch) 
from  the  meson  ;  along  this  line  cut  or  mark  the  perios- 
teum, and  saw  completely  through  the  bone.  Then, 
with  taps  of  the  hammer  upon  the  chisel,  sever  the  re- 
maining attachments  of  the  smaller  part  of  the  calva 
along  the  circular  kerf.  Sometimes  that  piece  will  come 
off  readily  ;  if  not,  introduce  the  spatula  in  the  temporal 
region,  where  the  bone  is  thin,  keep  its  point  pressed 
Bgsinsl  the  bone  and  so  detach  the  piece  ;  in  some  cases 
the  spatula  must  be  introduced  at  other  points,  always 
with  the  minimum  amount  of  pressure  upon  the  brain. 

The  mesal  adhesions  along  the  sinus  are  now  directly 


latter  purpose  are  supplied  by  E.  N.  Cook  &  Co..  of  Buffalo.  N.  Y.  For 
official  information,  see  Section  3297.  fl.  S.  Rev.  Statutes,  Treasury  Cir- 
culars of  January  2,  1886,  and  March  26, 1889  (thie  lasl  i-  comprehen- 
ind  a  ruling  as  to  the  use  of  untaxed  alcohol  in  a  hospital,  New 
York  Medical  Journal,  March  3(1.  1889.  pp.  868,  304. 

*  Host  of  the  sawing  should  be  done  by  an  assistant,  that  the  chief  may 
better  accomplish  the  later  operations. 

+  For  the  method  of  I  en      ><   Bulletin  de  /"  Soetiti  Anatom 
Paris,  ii..  200,  207;  for  that  of  Spitzka,  Journal  of  Nervous  and  .Mental 
Disease,  July,  1883. 


accessible,  and  a  sharp  edge  may   be  employed 
sary.     The  location  of  any  other  adh< 
monly  be  Inferred  from  what  existed  upon  the  first 
and  the  operation  is  completed  without  difficulty, 

If  necessary,  at  once,  or  at   any  time,  the  two  pa 
the  calva  may  be  united   by   wire-,  or  even  cool-.  | 


Flo.  4884  — Alinjection  Closet  and  Apparatus  in  the  Anatomical 
tory  of  Cornell  University;  drawn  from  a  photograph.  1.  I 
cessive   parts  of  the  cord  supporting  the  alinjectl  [ng  up 

through  a  pulley  ( unseen  i,  an. I  down  to  tin-  winch  :  2,  2.  parti  of  the 
tube  leading  to  the  "worm11  in  the  ice-box  (only  half  of  which  ih 
shown)  ;  3,  3,  tube  Leading  from  the  "worm11  to  the  brain  in  the  puil  ; 
4,  wire  "crane11  supporting  that  division  of  the  tnbe,  3.  which  i-  eon 
nected  with  an  artery:  f>.  s.H!kct,  unoccupied,  for  a  oral 
tube  :  7.  tunnel  for  filtration  in  the  escape  |ar  ;  8,  waato-pipe  from  the 
ice-box  :  9,  waste-pail ;  t.  p.  c.  ',  2,  3,  screw  pinch-cocks  controlling  the 
flow  in,  respectively,  the  main  tube,  the  alter]  tnbe,  and  the  tube  to 
the  lura ;  t.  c.  ',  2,  3,  torn-cocks  at,  respectively,  the  allnjectlon-oan,  the 
ice-box,  and  the  specimen-pail.    The  closet  door  has  been  removed; 

the  upper  part  is  not  shown,  and  part  of  the  wall  of  the  lower  i-  renit 
aented  as  if  cut  out  so  as  to  expose  the  winch.  The  larth.  r  tide  i-  a 
window  for  light,  ami — in  winter     cola.      See  $  22  for  the  oonsideral  Ion 

of  temperature,  and  tj  70  for  certain  details.    The  alinjection  closet  and 

apparatus  here  shown  were  constructed  and  employed  under  what 
may  prove  to  be  a  misapprehension  a-  to  the  i  ecessitg  of  maintain- 

tng  a    low  temperature  of   the  alcohol   and    the  specimen  dining   the 

operation.      In    warm    weather    the   alcohol    WSJ   eon. tooled   throned    a 

spiral  coil  and  lead  pipe  within  the  ice  box, 

the  pail  in  which  it  was,  was  surrounded   bj  Ice  or   kepi  In 

tor  perforated    for  the   passage  of   the   tubes.      In  wlnfa  I 

was  opened  sufficiently  to  effect  the  purpo  ling  the 

present  donbt  respecting  the  advisability  of  maintain!] 

peratnre  during  alinjection,  inch  ;.  do  el   Is  a  di  nd  to  ■ 

laboratory  for  many  purposes.     The  winch  and  pull 

in:t  it  is  by  no  means  certain  that  nil  neoessai  |  i  bangi  -   n  thi 

might  not  be  made  by  having  two  seti  o) 

nating  so  thai  by  moving fr i  to  i thei 

or  lowered  for  onlj  halt  its  height:       I  I  ■ 

gallon,  tin  oil  can,  with  a  cock,  and,  in  addition,  an   L  shaped  tin  tube 

let  in  near  the  bottom  lor  tin-  Insertion,  with cement,  ol 

Indicate  the  litres  contain. 
the  amount  that  has  passed  to  the  brain,    Thi 
and  the  tube  still  smaller,  and  connected  with  thi 
glass  piece.    The  1 1  oearthe  brain  arc  r 

size  made,     a  smaller  oan  may.  ol i 

may  be  of  wood,  holi  -  I I  foi  >  

porting  the  cannulas  pushed  Into  holt 

through  holes  tit  the  middle  and  at  each  end  :  such  holes 
may  be  made  >\ith  a  common  awl  of  medium  size,  if  a 
suitable  drill  is  not  tit  band 

jj  (17.  Removal  o]  thi  Metepencephal  After  the  re 
moval  of  the  cerebrum  (g  16)  this  is  comparatively  easj  . 
the  tentorium  is  divided  at   it-   peripherj    and    lifted 
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4738  note  that  (l)the  crusta  projects  considerably  \  i 
of  the  mesal  cut-surface  and  (2)  thai  the  greatest  width 
of  the  crus  is  not  more  than  15  nun.  Hold  the  scalpel 
with  the  flat  side  at  an  angle  of  about  thirty  degrees  with 
the  meson,  let  t he  ink-mark  heat  the  ventral  margin  oi 
the  cms,  and  cut  dorsad  with  sawing  strokes.  Place  the 
specimen  soi  hat  the  depths  of  the  incision  are  illuminated, 
and  divide  whatever  may  appear  ;  the  hemieerehrum 
will  float  n]).  and  be  readily  removed  if  the  dorsal  margin 
be  first  disengaged  and  the  prominence  of  the  temporal 

lobe  kept  in  mind. 

i  78.  Removal  of  the  Metepencephal. — If  the  tentorium 
is  to  be  retained,  divide  it  by  cutting  laterad  from  a  point 
Just  caudad  of  the  angle  between-  the  natural,  curved 
margin  and  the  cut,  straight  margin  ;  ii  is  more  conven- 
o  remove  it  entirely.  The  half-head  may  now  be 
placed  upon  a  tray  and  supported,  or  held  by  an  assistant. 
Crowd  the  edge  of  the  round  scalpel-handle  between  the 
dura  and  the  myel  tor  2-3  mm.,  beginning  at  whatever 
point  a  slight  interval  already  exists,  and  continue  the 
separation  by  gentle,  yet  firm  pressure;  special  difficul- 
ties will  be  encountered  at  and  near  the  occipital  fora- 
men, requiring  perhaps  the  scalpel-edge.  Do  the  same 
for  the  cerebellum  and  pons,  keeping  in  mind  the  natural 
curvatures  of  the  surfaces  and  the  locations  of  the  larger 
nerves,  especially  the  trigeminus  and  the  auditory  and 
facial.  Specific  directions  are  hardly  possible  for  the 
rest  of  the  operation. 

|  ?!).  Arterial  Alinjection  of  a  Brain  in  the  "Dura. — The 
vessels  must  first  be  washed  out  (§  89),  and  the  small  ar- 
teries tied  or  secured  with  serres-fines  (Fig.  17:16). 

s'  so.  Entoccelian  Alinjection  /><  r  Luram.  —  Four  points 
are  to  he  kept  in  mind  :  1,  The  smallness  of  the  orifice 
(Fig.  46*!)),  which  may  be  enlarged  if  desired  with  the 
probe  or  by  clipping  the  infundibulum  shorter;  2,  the 
general  dorso-caudal  direction  of  the  passage  (Fig.  4711)  ; 
;!.  the  danger  of  wounding  the  parietes,  and  especially 
the  medicommissure  :  the  cannula  should  therefore  be 
Short,  the  tube  small  and  flexible,  and  the  cannula 
pushed  through  a  disk  of  rubber  so  as  not  to  enter  more 
than  1  ctm. ;  4,  the  weakness  of  the  encephalic  substance 
after  death:  hence  no  more  pressure  should  lie  exerted 
than  suffices  to  fill  the  cavities  and  cause  a  slight  eleva- 
tion of  the  tipsof  the  temporal  lobes  ;  the  alinjection  can 
should  be  just  above  the  level  of  the  brain,  and  the  can- 
nula fit  loosely  in  the  lura  so  that  the  excess  of  alcohol 
may  escape. 

•$81.  Combined  Arterial  and  EntocaMan  Alinjection. — 
This  very  effectual  method  of  preserving  a  brain  re- 
moved in  the  dura  for  any  macroscopic  purpose  was  em- 
ployed with  the  specimens  shown  in  Figs.  4740,  4742,  and 
1883.  A  separate  reservoir  must  be  used  for  the  ento- 
ccelian alcohol  (§  80),  or  the  branch-tube  leading  to  the 
lura  must  be  small  and  kept  compressed  so  that — when 
the  cavities  are  once  tilled — the  flow  will  be  very  slight. 

Burt  <! .  Wilder. 

BRAIN.  SURGERY  OF  THE.  [Cerebral  surgery  is  so 
new,  and  its  progress  so  rapid,  that  the  opinions  here  ex- 
pressed must  be  considered  as  only  tentative,  and  as  only 
representing  my  opinions  at  the  time  of  writing  it  (De- 
cember, 1888).  It  may  possibly  be  the  case  that,  even 
when  it.  is  published,  a  larger  experience;  will  have  very 
materially  modified  my  views  on  a  number  of  points.  ] 

History. — Although  in  1871  Broca  located  a  cerebral 
abscess  in  the  speech  centre,  and  greatly  relieved  the 
patient  by  trephining,  modern  Brain  Surgerj  begins 
properly  with  a  modest  report  of  a  case  bj  Macewen  in 
the  Glasgow  Medical  Journal  for  1879,  xii.,  210, and  a  later 
more  elaborate  paper,  by  the  same  author,  in  'J'/n-  Lancet 
for  1881,  ii.,  p.  541.  In  these  papers  he  narrates  three 
cases  occurring  in  1876  and  1879,  in  which  cerebral  dis- 
ease was  located  by  focal  symptoms.  The  first  was  a 
Case  of  convulsions  of  the  face,  arm,  and  leg,  in  the  order 
named,  following  a  fall  on  the  right  side  of  the  head.  A 
trephine  opening  of  the  dura  evacuated  two  oz.  of  blood, 
and  the  boy  recovered  without  an}'  febrile  movement 

In  the  second  case  the  symptoms  pointed  to  a  lesion  of 
the  frontal  lobe,  and,  after  trephining,  a  tumor  of  the  dura 


mater  was  dissected  out.     The  pati<  nl   <:„  ,i  , 
subsequent!}  .  from  Bright 
The  third  was  a  case  of  cerebral  abscess,  existing  I 

a  prior  injury  marked  bj  a  distinct  cicatrix, 
l.ui  correctly  diagnosticated  in  a  totally  distinct  position, 
that  is,  in  Broca s  convolution,  by  the  focal  symptoms. 
The  parents  declined  an  operation,  and  the  child  died. 
Alter  death  an  operation  was  done  precisely  as  it  would 

have    been   done  during    life,  and    an   abscess  Was    I 

'he  si  .,,   ,),,,  sp0|  indicated  i,v  the 

localizing  symptoms. 

In  spile,  however,  of  I  ii  i-  remarkable  paper,  the 

<':il  wo  opportunity.     But  in  J  he 

Lancet  for  December  20,  1884,  Dr.  Hughes  Bennett  and 
Mr.  Godlee  narrated  a  case  of  subcortical  tumor  of  the 
brain,  diagnosticated  bj  tin'  localizing  symptoms  alone 
and  before  operation.  When  the  dura  was  opened  no 
tumor  was  visible  ;  but  so  < ,  rtain  w  ere  thej  thai  a  tumor 
existed,  that   tin  incision  was  made  in  the  apparently 

healthy   brain  tissue,  and  a  morbid   growth   the  size  o|  a 

walnut  was  found  one-fourth  of  an  inch  below  thi 
face.  This  case,  though  ultimately  unsuccessful  i" 
of  suppurative  meningitis,  instantly  arrested  the  attention 

of  the  surgical  world  by  the  precision  of  the 

the  success  of  the  operative  technique,  and  the  e\  idence 

it  afforded  that  we  could  successfully  cope  with  hereto- 
fore hopeless  cases.  Its  verj  failure",  like  tin-  failure  ol 
the  first  Atlantic  cable,  but.   pointed   the   way  to  BU< 

The  first  American  paper  on  cerebral  tumor,  by  Hirscb- 
felder  and  Morse,  of  San  Francisco,  appeared  in  the 
Pacific  Medical  and  Surgical  Journal  for  April,  ls^;. 
The  case  was  that  of  the  successful  localization,  but  un- 
successful removal,  of  a  brain  tumor. 

Two  most  remarkable  papers  on  brain  Burgery,  how- 
ever, were  published  soon  afterward  by  Mr.  Victor  Hors- 
ley,  in  the  British  Medical  Journal  for  October  9,  1886, 
and  April 28,  1887.     In  these  papers  ten  cases wi 

laleil,  all   of   which   were  correctly   localized  ;   only   one 

died,  and  the  remainder  were  either  benefited  or  cured. 
These  were  cases  of  removal  of  brain  tumor,  and  even  of 

portions  Of  diseased    brain-tissue,  the  cause  of  epilepsy, 

intense    headache,    etc.      Since   then   a    large    number    ot 

papers  have  appeared,  and  among  them  one  in  the  British 
Medical  Journal  for  August   11.  1888,  bj    Mr.  Macewen 

again,  which  has  but  confirmed  the  sanguine  expecta- 
tions created  by  his  brilliant  paper  of  1881.  I  shall  nfc  r 
in  the  course  of  this  paper  to  a  number  of  oilier  publica- 
tions, but  I  have  thought  it  right  to  Bketch  tlms  briefly 
the  historical  development  of  the  subject. 

In  this  country,  besides  many  excellent  publications 
that  I  have  not  space  or  time  to  enumerate,  the  most 
noteworthy  papers  published  have  been  those  by  John 
15.  Roberts,  read  before  the  American  Surgical  Associa- 
tion in  1885;  two  by  I!.  W.  Amidon,  in  the  Medical 
lor  January  21,  1884,  and  the  Annals  of  Surgery,  vol  i.. 
1885,  both  of  these  authors  putting  forth  strong  plena 
for  more  heroic  surgical  interference  in  affections  of  the 
brain;    and   one   by   Seiruin  and    Weir,   in   the  American 

Journal  of  the  Medical  Sciences  for  July,  August,  and  Sep- 
tember, 1S8S.  1  have  also  published  tWO  papers  to  which 
I  may  allude,  one  in  the  American  Journal  of tfu  Medical 
Sciences  for  <  (ctober  and  November,  1888,  and  another  in 
the  Medical  News  for  December  I,  l*ss.  In  German}  per- 
haps the  most  elaborate  and  important  paper  is  that  bj 
v.  Bergmann.in  Langenbecfds  Arc/tie  Bd.  x.x.xvi..  Heft  I. 
In  addition  io  these,  Mr.  Horsley  has  published,  in  the 
British  Medical  Journal  for  June  16,  1888,  an  account  of 
the  removal  of  a  tumor  from  the  spinal  cold.  an. I  Mi. 
Macewen,  in  his  paper  last   referred   to,   published   -jv 

cases  in   which  Ihe    posterior    arches    oi    the  V(  rt(  lira    had 

been  removed  for  Iiiiihh  and  compression  of  the  cord, 

and  for  an  abscess  in    ihe  posterior   liiediasl  inillii.  two   of 

which  (paraplegia   from    Pott's  disease  and    frai 

spine)  had    been    published  as  ,  alh    a-   1881 

ical Journal,  w\  .  310  Bpinal 

( lord,  farther  on  i 

Two    tilings    have    made    BUCh    brain    BUrgerj     DOBSible. 

First  :  the  accurate  localization  of  ihe  functions  (espe- 
cially the  motor  centres)  bj    Ferrii  i .   II  itsch, 
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I  shall  give  a  brief  outline  of  the  three  methods,  and 

in  doing  so,  I  must  take  it  for  granted  that  the  nadir  is 


ju8l  behind  the  upper  and  hinder  end  of  the  middli 
tal  convolution— movements  of  the  hand  and  forearm  in 
which   the   biceps  i-  particularly 
tged,   viz.,   supination   ol   the 
hand  and  flexion  of  i  he  forearm, 
(7)  and  (8),   Respectively  for  the 
elevators  and  depressors  oi  the  an 
gle  of  the  mouth.     (9)  and  1 10)    \ 
one    mark   the  centre  for  n 
ments  of  the  lips  and  tongui 
in  Bpeech,    This  especially 

ill.-  posterior  portion  of  the 
interior  frontal  (generally  known 
.-,-  Broca's)  mm  olution.  I  >i  • 
<if  this  region  on  the  lefl  side  i  ro 
duces  aphasia.  (11),  The  centre 
for  the  platysma,  retraction  of  the 
angle  ol  the  mouth  i  L2),  A  cen- 
tre for  the  lateral  movements  of 
the  head  and  ey<  -  « itfa  elevation 
of  the  <-\  cliil--  and  dilatation  of  the 
— *q  pupils.  (18)  and  (18),  (  m  the  su- 
pra marginal  lobule  and  angular 
gyrus,  including  also  the  occipital 
lobe,  indicate  the  centre  for  \  ision. 
(14),  On  the  superior  ten 
sphenoidal  convolution,  indicates 
the  centre  for  hearing,  (o),  (6), 
(r),  (tl).  On  the  ascending  parietal 
[post-Kolandicj  convolution,  indi- 
cate the  centres  for  movements  of 
the  fingers  and  \\ri>i  The  centre 
for  smell  is  situated  in  the  hook  of 

Fig.  4S47. — Outer   Surface  of   the   Left    Hemisphere.     F,  Frontal  lobe :   P,  parietal  lobe;  O,  occipital  ,  -           it           ,        ?;,    ;,,     T  ,  ,         J 

lobe;  T,  temporo-sphenoidal  lobe:  S.  fissure  of  Sylvius:  V,  horizontal,  8",  ascending  ramus  of  the  *     '•      in   Close  prOXimuy,    run   noi 

same:  c,  central  sulcus  or  fissure  of  Rolando  :  A.  anterior  central  or  ascending  frontal  convolution  ;  exactly  detlllcd    as  In  limits,   Is  the 

B,  posterior  central,  or  ascending  parietal  convolution;  F1,   superior,    F*.   middle,  and    F*,  inferior  centre   for   taste.      The    Centre    for 
frontal  convolutions:  f.  superior.  f"J,    inferior   frontal    sulcus;    f3,  prsecentral  sulcus;    P>,  superior 


CP 


P,    inferior   frontal    sulcus  ;    f3,  praecentral  sulcu 
parietal  or  postero-parietal  lobule  ;  Pa,  P3,  inferior  parietal  lobule,  viz.  :    I'2.  supra-marginal  gyrus 
P3,  angular  gyrus:  ip,  intraparietal   sulcus:  em,  termination  of   the   calloso-marginal    fissure;  O1, 
first,  0J,  second,  O3,  third  occipital  convolutions;  po,  parieto-oceipital  fissure;  o1,  transverse  occipi- 
tal sulcus;  o5,  inferior  longitudinal  occipital  sulcus  ;  T',  first.  T',  second.  T",  third   temporo-sphe- 
noidal  convolutions;  t1,  first,  t2,  second  temporosphenoidal  sulci.     (Ecker.) 

fairly  well  acquainted  with  the  chief  outlines  of  the  cere- 
bral cortex.  In  order,  however,  to  facilitate  the  study 
of  the  external  topography  of  the  brain,  I  have  intro- 
duced cuts. 

First :  Fig.  4845,  from  Broca, 
giving  the  points  named  upon  the 
skull. 

Secondly  :  Figs.  4846-4848,  from 
Eckcr,  giving  the  names  of  the 
principal  sulci  and  convolutions. 

I  have  also  appended  two  figures 
from  Fcrrier's  "  Functions  of  the 
Brain"  (Figs.  4849  and  4850)  in 
order  to  fix  as  nearly  as  possible 
tin-  relations  of  the  various  centres, 
so  far  as  known  at  present.  The 
figures  in  these  two  cuts  are  placed 
as  follows : 

(1),  On  the  postero-parietal  lob- 
ule  (precuneus),   the    centres   for 

movements  of  tl pposite  leg  and 

fool  in  locomotion.  (2),  (3).  (4),  At 
the  upper  end  of  the  fissure  of 
Rolando,  and  hinder  part  of  the 
first  frontal  convolution,  the  cen- 
tres for  various  complex  move- 
ments of  the  arms  and  legs,  as  in 
climbing,  swimming,  etc.  In  this 
area  Horsley  States  that  the  arm 
and  leg  of  the  same  side  are  in- 
volved together.  (5),  At  the  pos- 
terior part  of  the  superior  frontal 
convolution— extension  forw  ard  of 
the  arm  and  hand,  as  in  putting 
forth  the  hand  to  touch  something 
in  front.  (6),  On  tin-  ascending 
frontal  [pre-Rolandic]  convolution, 


touch  is  situated  in  the  hippocam 
pal  region  (Fig.  4848,  //  i  and  gy- 
rus fornicatus  {Oj  >. 

To  this  I  also  add  Figs.  4851  to 
4859  from  Horsley's  article  i.l»<</-. 
Jour,  of  the  Mai.  Sritnas,  April.  1*>-T>  tor  the  same  pur- 
pose.   I  also  add  a  figure  from  Gowera  (Fig.  4860)  to 
show  the  relations  of  the  convolutions  to  the  skull 
The  reader  desirous  of  further  information  will  find 


— D 


FlO.  4S48.— Inner  Surface  of  the  Right  Hemisphere 
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II.  ..in. 


The  coronal  suiurt  starts  at  the  bregma  |  Fig.  1845 
Drawing  the  biauricular  line  (Fig.  4845),    measure- 
ments on  185  skulls  have  given  me  as  a  mean  result,  thai 


Fig.  4854.— Representation  of  the  Centre  for  the  Shoulder.     (Ilorslcy.) 

in  the  adult  the  bregma  lies  0.875  of  an  inch  in  front  of 
this  line.  The  greatest  distance  was  1.4 inch.  In  16  of 
these  skulls,  the  bregma  coincided  with  the  point  where 
the  biauricular  line  crosses  the  sagittal  suture.  In  only 
7  did  it  lie  behind  it,  the  maximum  being  0.9  inch. 
Starting  from  the  bregma,  by  shoving  the  scalp  back- 
ward and  forward,  the  finger  can  perceive  (but  with 
some  difficult}-,  especially  in  the  aged)  the  irregularities 


Fig.  4*55.— Representation  of  the  Centre   for  the  Elbow  and   Wrist. 
(Horsley.) 

of  the  coronal  suture,  but  toward  the  stephanion  they 
become  more  marked  and  can  be  pretty  well  appreci- 
ated. The  parieto-squamosal  suture  lies  beneath  the 
temporal  muscle.  The  highest  point  of  its  curved  line 
is  at  the  junction  of  the  upper  and  middle  thirds  of  a 
vertical  line  drawn  from  the  upper  border  of  the  zy- 
goma to  the  ridge  for  the  temporal  muscle  in  front  of  the 
temporo-maxillary  articulation. 
The  point  of  junction  of  the  great  wing  of  the  Bphe- 


Fig.  4856.— Representation  of  the  Centre  for  the  Thumb.     (Horsley.) 

noid,  frontal,  parietal,  and  squamous  bones  is  called  the 
pterion  (Fig.  4845),  and  is  about  half  way  between  the 
superior  stephanion  and  the  zygoma.  It  is  usually  II- 
shaped. 


Landmark!  <>n  the  Sfcufl.— There  are  t'n. 
the  brain  to  lie  localized  : 
First  The  great  longitudinal  fissure  separates  th. 


Fio.  4857.— Representation  of  the  Centre  for  the  Combined  Syn.  il 
Aoti.ui  of  Both  Limbs, 

hemispheres  of  the  cerebrum.     This  does  not  lie   pre 
cisely  in  the  middle  line,  but   in   consequence  of  the 
slightly  larger  size  of  the  I.  It  hemisphere,  it  li< 
eighth  of  an  inch  to  the  right  of  the  middle  line, 

Second.  The  great  transverse  fissure,  or  the  flssu 
Bichat,  between  the  cerebrum  and  the  cerebellum.    This 
lies  in   a  line  from    the  external  auditory   meatus  to  the 
inion  (or  external  occipital  protuberance..     This  marks 


Fig.  4858.— Representation  of  the  Centre  for  the  Lower  Limb.     II 
of  representation  of  the  Hallux.     (Becvor  and  Hartley.) 

also  the  position  of  the  tentorium  and  of  the  lateral  m 
nuses.  The  other  three  great  fissures  (viz.,  the  fissun  of 
Sylvius,  the  fissun  <>f  Rolando,  and  the  parieto-occipital 
fissure)  will  be  given  under  the  following  rules 

Hartley's  Method. — The  fissure  qf  Rolando,  in  relation 
to  the  motor  region,  is  the  most  important  in  the  whole 
brain.     As  will  be  seen  by  reference  to  Figs.   isi'i  and 


Fio.  4859.— Representation  of  the  I  aether 

with  Conjugate  Deviation  of  the  Byea.     i  llor»ley.) 

4850.  almost  all  the  motor  centres  lie  clustered  about  it. 
As  Thane  has  shown,  it  runs  downward  and  forward  from 
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dian  aspect  of  the  hemispheres  the  calloso-marginal j 
(Fig.  4848)  has  above  it  the  marginal  convolution  ;  "below 
it,  and  immediately  above  the  corpus  callosum,  lies  the 
ayrus  fornieatus. 

v  Method. — Reid's  "base  line"  (Fig.  4862)  is  a 
line  ninning  backward  from  the  infra-orbital 
through  the  middle  of  the  external  auditory  meatus,  and 
prolonged  to  the  middle  line  of  the  bead  posteriorly. 
Thefissun  of  Sylvius  runs  from  a  point  an  inch  and  a 
quarter  behind  the  external  angular  process  of  the  frontal 
bone  to  a  point  three-fourths  of  an  inch  below  the  must 
prominent  point  of  the  parietal  eminence.  Measuring 
from  above  backward,  the  first  three-fourths  of  an  inch 
will  represent  the  main  fissure;  the  rest  indicates  the 
horizontal  limb.  The  ascending  limb  start-  at  a  point 
tl  ree-fourths  of  an  inch  back  of  the  anterior  extremity, 
that  is.  two  inches  behind  and  -lightly  above  the  external 
angular  process,  and  runs  vertically  upward  and  forward 
about  one-fourth  of  an  inch. 

To  find  the  fissure  of  Rolando,  draw  the  base  line  and 
the  lines  for  the  great  longitudinal  fissure  and  the  fissure 
of  Sylvius.  Then  draw  two  lines  perpendicular  to  the 
base  line  :  one  from  the  depression  in  front  of  the  exter 
nal  meatus  (Fig.  4862,  I)  E)  and  the  other  (F  Q)  from 
the  posterior  border  of  the  mastoid  process  at  its  root. 
shall  thus  have  on  the  surface  of  the  head  a  four- 
Bided  figure,  bounded  above  and  below  by  the  line-  for 
the  longitudinal  fissure  and  the  horizontal  limb  of  the 
fissure  of  Sylvius,  respectively,  and  in  front  and  behind 
by  the  two  perpendicular  lines  just  described.  Next 
draw  a  diagonal  line  (F  II)  from  the  posterior  superior 
angle  to  the  anterior  inferior  angle.  This  corresponds  to 
i lie  fissure  of  Rolando,  which,  however,  as  a  rule,  does 
not  quite  join  the  fissure  of  Sylvius. 

Cunningham6  states,  however,  that  this  (Reid's)  mode 
of  locating  the  fissure  of  Rolando  is  not  reliable,  and  I 
much  prefer  Horsley's  or  Hare's  myself,  both  as  more- 
accurate  and  much  more  easily  applied. 
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longitudinal  fissure,   will   usually  approximal 

spend  to  it.     The  position  of  the  various  convolutions 

can  now  be  readily  indicated  by  reft  ft  D(  B  to  i 


I'm.  ISfi-j.—A.,  Glabella:  B,  external  occipital  protuberance ;  ea.i,..  ex- 
ternal  angular  process  of  frontal.  B  C,  tranBTeree  Assure:  A  B,  lon- 
gitudinal fissure;  Sl/.fis.,  Sylvian  fissure:  .s.v.  h.fit.,  horizontal  limb  of 
fissure  of  Sylvius  ;  Sy.  a.  fin.,  ascending  limb  of  fissure  of  Bylviui  ; 
D  E,  perpendicular  line  from  depression  in  front  of  external  auditory 
meatus  to  middle  line  of  top  of  head:  V  0.  perpendicular  line  from 
posterior  end  of  base  of  mastoid  process  to  middle  line  of  top  ol 
¥  II,  fissure  of  Rolando ;  p.  o.  Jls. ,  parieto-occipUal  Bssure;  +.  most 
prominent  part  of  parietal  eminence.    <  Beid. ) 

To  find  the  parietooccipital  fissure  continue  the  line 
for  the  horizontal  limb  of  the  fissure  of  Sylvius  (Fig 
4862,  Sy.  h.  fis.)  to  the  line  of  the  longitudinal  fissure. 
The  portion  of  this  line,  about  an  inch  long,  next  to  the 


Fie  1868.— +,  Nf.ist  prominent  part  of  parietal  eminence;  a,  oonn 
bounding  parietal   lobe    below:    b,  convex  line   bounding   tamparo- 
tobe    behind;   1   //-.<-..  tir-l    frontal    convolution  ;  1  ft.  f. 
fir-t  frontal  sulcus;/.  R, fissure  of  B 

Si/.  A. /.,  horizontal  limb  of  Byl  ngllmb 

of  Sylvian  fissure  ;  p.  0./.,  parietooccipital  par./.,    intra- 

parietal  sulcus;  </,/./  (/..angular  gyrus;  ».  "«.  c,  supra-mi 
convolution  :  1  i.  t.  c.,  fir-t  tamporo  sphenoidal  oonrolntion  ;  1 
first  temporo-sphenoldal  sulcus;  1  o.  c,  first  ooclpita]  oonTO 
p.p.  I.,  postero-parieta]  lobule.    (Reid.) 

ILin's  Method. — Mr.  A.  \V.  Bare  has  pointed  out  that 
neither  the  cranial  sutures  nor  the  prominences  of  the 
face  are  available  for  mapping  out  the  brain  ;  the  former, 
because  they  are  too  indistinct  or  obliterated,  the  latter, 

because  they  have  no  direct  relation   to  the  cranium  08  a 

whole  on  account  of  the  unequal  development  The 
same  observation,  he  points  out,  is  true  of  the  bony  land- 
marks on  the  lower  portion  of  the  skull.  If  the  external 
auditory  meatus  or  mastoid  process  have  lines  drawn  on 
them  over  the  convexity  of  the  skull  they  will  give  in 
constant  results  according  as  tin-  anterior  or  pot 
portions  of  the  head  arc  more  or  less  developed.  Four 
points,  however,  are  of  value,  viz.,  1.  the  glabella,  which 
corresponds  to  the  base  of  the  anterior  lobe  of  the  brain  . 
2,  the  inion,  which  corresponds  to  the  base  of  the  poste 
rior  lobe  of  the  brain,  and  also  to  the  junction  of  tin-  fall 
with  the  tentorium  ;  :!,  the  third  constant  landmark  is 
the  external  angular  process  of  the  frontal  which  limits 
the  cerebrum  laterally  and  has  also  a  uniform  relation  to 

the  fissure  of  Sylvius;   I.  finally,  the  parietal  eminence 

is  valuable,  since  it  marks  the  greatest  lateral  expansion 

Of  the  brain,  and  bears  a  special  relation  to  the  SUpl 

ginal  convolution.     While  its  cranial  relations  varj  con 

siderably,  its  cerebral  relations  are  much  more stanl 

The  distance  from  the  glabella  to  the  upper  end  ol  thi 
fissure  of  Rolando  will  be  55.7  per  cent  ol  the  total  dis- 
tance from  the  glabella  to  the  inion.     For  insl 


li  the  distance  from  the  glabella 
to  the  inion  is 
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In  other  words,    however  the  proportions  of  a 
may  differ,  the  pre  Rolandicand  posi  Rolandic  regions  ol 
the  brain  are  uniformly  proportionate  to  one  another,  the 
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otber  such  cases  should  make  us  careful  not  to  be  too 
dogmatic  until  we  learn  much  more. 

Percussion  of  (he  Skull. — Here,  perhaps,  as  well  as  else- 
where, may  be  noted  a  point  to  which  Macewen  '  has 
called  attention,  viz.,  that  percussion  of  the  skull  may 
afford  valuable  evidence  of  the  condition  of  its  contents, 
and, as  I  have  pointed  out,"1  of  the  condition  of  the  skull 
itself,  and  asl  have  observed  in  a  recent  case,  of  the  over 
lying  tissues. 

Macewen  does  not  state  the  character  of  the  percussion 
inie,  but  presumably  it  is  that  when  an  abscess  or  tumor 
exists,  there  will  be  a  local,  increased  dulness  on  percus- 
sion with  a  lower  tone.  Macewen  states  that  it  has  been 
verified  post-mortem,  and  that  it  will  probably  be  of  es- 
pecial value  in  early  life  in  the  diagnosis  of  tumors  of 
rebellum.  In  a  ease  of  hydrocephalus  I  have  lately 
observed  a  markedly  increased  dulness  of  one  side  on 
percussion,  and  the  post-mortem  showed  that  the  ventric- 
ular distention  was  far  more  marked  on  this  side. 

In  simple  fracture  of  the  skull  the  ' '  cracked-pot  "  sound 
described  on  p.  223  of  this  paper  may  be  of  service,  and 
I  would  urge  that  it  be  tested  and  reported  on  in  future 
cases. 

In  a  case  of  syphilitic  necrosis  of  the  skull  above  the 
let!  ear,  with  a  Jacksonian  epilepsy  in  the  left  arm  and 
id  therefore  a  presumable  lesion  (gumma  ?)  on  the 
rightsideof  the  brain,  I  have  recently  tested  the  percussion 
note.  Over  the  necrosed  bone  the  tissues  were  somewhat 
thickened,  but  not  to  any  excessive  degree.  The  percus- 
sion note  was  so  much  duller  on  the  left  side,  half  way 
between  the  sagittal  suture  and  the  ear,  that  two  of  1113' 
assistants  with  their  backs  turned  to  the  patient  correctly 
stated  which  side  was  percussed,  and  the  same  difference 
>ted  as  between  the  same  site  and  the  forehead  well 
above  the  frontal  sinus.  In  a  paper"  published  in  1884, 
1  have  pointed  out  the  similar  value  of  percussion  in  the 
BO-called  abscess  in  the  frontal  sinus  and  the  antrum. 

General  Technique  of  Operations  on  the  Brain. 
— This  has  been  carefully  formulated  by  Horsley.1'-  In 
a  few  minor  points  13  I  have  added  to  it  from  my  own 
personal  experience,  as  well  as  that  of  others. 

I.  Sharing  the  Head. — This  is  not  only  important  for 
the  operation,  but  should  always  precede  a  definite  diag- 
nosis, and,  in  fact,  be  one  of  the  means  of  making  it.  So 
important  do  I  regard  this,  that  I  should  consider  no 
diagnosis  as  assured,  and  no  operation  warranted,  that 
had  not  been  preceded  by  shaving.  The  unexpected  and 
the  unknown  scars  found  have  surprised  me  in  several 
cases.  Besides  this,  no  reliable  mapping  on  the  head  of 
the  fissures  and  convolutions  can  otherwise  be  made. 
These  should  always  be  marked  on  the  skull  by  an  ani- 
line pencil. 

II.  Antiseptic  Preparation  of  the  Patient. — The  day  be- 
fore the  operation  the  patient's  head  should  again  be 
shaved,  scrubbed  by  a  nail-brush  with  soap  and  water, 
next  with  ether,  and  then  be  covered  with  a  wet  subli- 
mate dressing  (1  to  2,000),  retained  in  place  by  a  band- 
age till  the  time  of  operation.  Formerly  I  used,  as 
Ilorsley  advises,  a  solution  of  1  to  1,000,  but  I  have 
found  that  the  recently  shaved  scalp  is  so  tender  that  an 
eruption  was  often  caused  by  it — a  dangerous  prelude  to 
an  intracranial  operation.  This  scrubbing  must  be  gen- 
tle, but  thorough.  The  operation-room  should  be  un- 
Carpeted  and  should  contain  only  necessary  furniture, 
the  walls  and  ceiling  should  be  carefully  wiped  the  day 
before,  and  all  the  wood-work  and  furniture  scrubbed 
with  carbolic  solution.  Clean  sponges  that  have  been  dis- 
infected and  kept  in  a  carbolic  solution  (1  to  20)  should 
be  used,  and  best  with  a  sublimate  solution  (1  to  1,000) 
at  the  operation.  The  instruments  may  be  disinfected 
either  by  boiling  for  fifteen  minutes,  or  by  lyingfor  an 
equal  length  of  time  in  a  carbolic  solution  (1  to  20),  and 
then  transferred  to  boiled  water  sufficiently  cooled  to  per- 
mit of  their  being  handled.  The  spray  may  be  entirely 
"milled— on  this  point  I  speak  advisedly.  The  bead 
should  be  washed  with  soap  and  water,  ether,  and  subli 
mate  solution,  a  second  time  just  before  the  operation. 
The  hands,  and  especially  the  finger  nails  of  the  operator 
and  of  everyone  of  the  assistants,  should  be  most  care- 
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fully  cleaned  anil  then  disinfected  by  soap  and  w  atei .  then 

dipped  in  alcohol,  and  while  wet  be  scrubbed  with 
liinate  solution  and  nail  -brush.  So  efficient  is  Ibis  disin 
fection  that  in  one  of  my  brain  cases  both  1  and  mj  chiel 
assistant  being  compelled  to  operate  upon  a  case  of  fecal 
fistula  the  day  before  the  brain  operation,  we  repeated lj 
disinfected  Our  hand-  before  the  operation  on  the  brain, 
and  the  patient  was'out  in  the  street  on  the  eighth  da] 

III    Anaesthetic. — Horsley  specially  advises  the  u 
chloroform,  but  in  the  eleven  cases  that  I  have  thus  far 
operated  upon,  I  have  used  ether  and  found  no  reason  to 
regret  it.     Ilorsley"  cautions  us  that  when  the  dura  is 

opened  there  is  a  special  sensitiveness  to  the  acti f  an 

anaesthetic  (chloroform  onlj  vi  and  that  special  care  should 
therefore  be  used  not  to  give  too  much. 

A.s  a  preliminary  Horsley  advises  that  a  quarter  of  a 
grain  of  morphine  be  injected  under  the  skin  from  a  half 
hour  to  an  hour  before  the  operation,  both  because  a 
smaller  quantity  of  anaesthetic  will  be  required,  and 
also  because  it  produces  contraction  of  the  arterioles, 
and  consequently  diminishes  haemorrhage.  A-  Nancn  de 
has  pointed  out.  however,  the  use  of  opium,  at  least 
in  cases  in  which  a  small  definite  cortical  centre  is  to  be 
removed  and  but  little  haemorrhage  is  anticipated,  is  not 
advisable.  Horsley  "  states  that  it  is  dangerous  to  oper- 
ate upon  patients  under  the  influence  of  drugs,  and  es- 
pecially the  bromide  of  potassium  ;  why,  I  do  not  know  ; 
but  I  should  be  inclined  to  follow  so  high  an  authority. 
In  my  own  operations  1  have  also  used  (and  I  think  with 
advantage)  ergot  by  the  mouth,  of  which  I  would  advise 
a  dose  id'  from  two  to  four  drachms. 

IV.  Marking  tin  Bone. — This  can  be  done  in  two  wa\  9  : 
1.  The  site  of  the  scar  or  other  lesion  is  easily  marked  by 
making  a  small  incision  dow  n  to  the  bone  and  then  mark- 
ing it  by  an  aniline  pencil  as  done  by  Weir  ;  or  better.  I 
think,  as  I  have  proposed,  by  nicking  the  bone  by  a 
gouge.  To  mark  the  Rolandic  and  other  fissures  of  the 
brain,  the  same  method  may  be  employed  by  me 

two  or  more  small  nicks.  These  nicks  may  also  be  use- 
ful in  other  ways.  In  my  first  case  (tumor),  as  I  was 
not  able  to  replace  the  button  of  bone,  I  utilized  the  nick 
to  fix  accurately  the  location  of  the  tumor.  There  was  a 
scar,  the  situation  of  which  was  exactly  determined  by 
measurements.  A  nick  on  the  button  of  bone  was  made 
at  the  site  of  the  scar.  After  the  operation  the  button 
of  bone  was  rifted  to  the  tumor,  and  the  dimensions 
of  the  tumor  measured  from  the  nick.  These  measure- 
ments were  afterward  transferred  to  another  skull,  upon 
which  the  site  of  the  scar  was  accurately  fixed,  and  upon 
which,  also,  the  fissures  of  the  brain  had  been  marked. 
I  was  thus  able  to  locate,  with  great  accuracy,  the  posi- 
tion of  the  tumor.  2.  Another  method  of  marking  the 
fissures  (especially  the  Bolandic)  is  by  drawing  them  on  the 
seal])  with  an  aniline  pencil,  and  prolonging  the  lines 
above  and  below  the  limits  of  the  intended  Bap.  Will  D 
the  flap  is  raised  all  the  other  external  landmarks  are 
practically  lost  ;  but  a  nick  in  the  bone,  or  an  imaginary 
line  adjoining  the  aniline  lines  of  the  liolandic  fissure 
beyond' the  limits  of  the  flap,  will  give  us  this  important 
landmark. 

V.  Access  to  the  Brain.— Instead  of  the  old  crucial 
incision  Horsley  has  recommended  a  large  horse-shoe- 
shaped  flap,  which  will  usually  be  about  three  inches  or 
more  in  diameter.  This  incision  must  be  carried  verti- 
cally down  to  the  skull,  and  must  be  so  made,  first,  88  to 
favor  drainage  in  the  supine  position.  Secondly,  ii*  base 
should  be  so  placed  as  10  retain  the  most  favorable  blood 
supply  to  the  flap.  Horsley  has  recommended  that  the 
periosteum  be  not  raised  with  the  flap,  bui  reflected  bj  a 
later  crucial  incision.      I  have,  however,  always  refli 

the  periosteum  with  the  flap,  and  havefound  no  ill  re 

suits.  It  is  a  cardinal  principle  in  the  new  cerebral  Bur 
gery,  that  both  the  flap  in  the  scalp  and  theopening  In 
the  bone  shall  be  ample.     The  mode  of  dealing  with  the 

1 •    will  be   mentioned  later  ;  but  let   it    once    tor  all    be 

slaK  d  that  a  large  opening  in  the  bone  has  been  amply 
proved  to  be  no  more  dangerous  than  a  small  one.  and  an 

immense  advantage  can  be  gained  in  locating  the  tissun-s 

and  the  convolutions  (and  therefore  the  lesions),  and.  BO  to 
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veins,  which  are  very  large,  very  full,  and  very  fragile, 
area  much  more  troublesome  source  of  haemorrhage,  and 

require  much  more  delicate  manipulation.  The  greatest 
gentleness  must  be  used  during  traction  ;  and  in  tying, 
the  traction  on  the  two  ends  of  the  ligature  must  be  exactly 
even  or  the  vessel  will  he  torn.  In  addition,  the  knot 
must  only  be  drawn  tight  enough  to  stop  the  haemorrhage, 
for  if  drawn  too  tightly  it  will  easily  cut  through  the 
fragile  vessel.  Weir  has  suggested  in  some  cases  the  ap- 
plication of  clamps  to  the  vessels  for  twenty-four  hours. 
My  experience  makes  me  doubt  whether  they  would  hold 
in  such  fragile  tissue.  The  tossing  of  the  patient's  head 
mii^ht  also  displace  them  and  involve  a  possible  danger 
to  the  brain  itself.  Besides  this,  they  would  interfere 
with  the  immediate  closing  of  the  wound,  which  is  es- 
pecially  to  be  sought  in  order  to  avoid  a  hernia  cerebri 
and  secure  the  most  rapid  healing  possible  of  the  wound. 

It  is  occasionally  necessary  to  trephine  very  near,  or 
even  over,  one  of  the  great  sinuses  of  the  brain,  and  in 
doing  so  it  might  easily  be  wounded.  The  sinus,  how- 
ever, may  be  avoided  if  due  care  be  used.  The  trephine 
should  be  applied  far  enough  from  the  sinus  to  be  in 
a  region  of  absolute  safety.  The  opening  can  be  enlarged 
later  toward,  or  even  over,  the  sinus  with  safety.  In  a 
recent  case  I  recognized  when  I  was  near  the  lateral  sinus 
by  feeling  the  bony  groove  in  which  it  is  lodged  by  my 
finger  introduced  through  the  trephine  opening.  I  could 
then  separate  the  dura  and  sinus  from  the  bone  and  could 
have  trephined  safely  over  the  sinus,  had  it  been  neces- 
sary. In  addition  to  this  we  may  have  to  deal  with  a 
primary  wound  of  a  sinus  itself.  If  the  opening  in  the 
sinus  is  small,  lateral  ligation  of  the  sinus  may  be  prac- 
tised, as  has  been  done  by  Partes ,e  and  Brinton." 

Pressure  by  a  tampon  of  iodoform  or  other  gauze  has 
controlled  it  in  a  number  of  instances.1*  In  some  cases 
the  sinus  has  been  tied  by  two  ligatures,  one  in  front  and 
one  behind,  thus  cutting  off  all  possible  haemorrhage, 
and  the  sinus  excised  as  by  V.  Bergmann  and  Kiister.19 
Ban1"  has  even  suggested  that  in  cases  of  thrombosis  of 
the  lateral  sinus  we  may  purposely  open  it  after  ligation, 
clean  out  the  clot  and  remove  this  portion  of  the  sinus. 
Considerable  further  experience  will  be  necessary  before 
we  can  decide  whether  this  will  be  of  any  advantage. 
Its  possibility,  however,  as  a  surgical  procedure  seems 
well  assured.  Care  should  be  taken  that  no  air  enters 
the  sinus  lest  sudden  death  should  follow,  as  in  Volk- 
inann's  case.21  In  the  saiue  volume  a  series  of  nine  ex- 
periments are  reported  on  dogs  by  Genzmer,  in  which 
there  was  aspiration  of  air  in  six.  See  also  Senn's  ex- 
periments 

VII.  Treatment  of  the  Brain. — The  first  practical  point 
to  notice,  after  the  dura  is  opened  and  haemorrhage  con- 
trolled, is  whether  the  brain  bulges  into  the  trephine 
opening.  If  it  does  so,  it  indicates  a  pathological  increase 
of  the  intracranial  pressure,  a  fact  of  the  highest  impor- 
tance, since  it  will  indicate  cither  a  tumor,  abscess,  blood 
clot,  or  dropsy  of  the  ventricles.  Bulging  of  the  dura 
before  opening  it.  is,  of  course,  equally  significant. 

Next,  the  color  of  the  brain  should  be  observed.  A 
yellow  tinge  or  lividity  will  probably  indicate  a  tumor 
beneath  the  cortex.  If  the  brain  tissue  be  the  seat  of  an 
old  laceration  its  color  will  be  altered,  usually  a  dirty 
yellowish-brown.  Next,  the  condition  of  the  vessels  and 
the  perivascular  lymphatics  must  be  observed,  and  par- 
ticular notice  be  taken  if  there  are  any  yellow-white 
patches  on  them  that  may  indicate  any  old  mischief. 
.Sometimes  the  membranes  and  convolutions  will  be 
densely  matted  into  a  yellowish  cicatrix.  In  a  number 
of  cases  I  have  seen  oedema  of  the  membranes  sometimes 
so  great  as  to  obscure  the  sulci  and  convolutions  to  a 
marked  extent.  Precisely  its  significance,  how  far  it  is 
normal  and  how  far  pathological,  I  do  not  yet  know. 
Nicking  or  snipping  the  membrane  allows  the  serum  to 
escape,  and  the  sulci  and  convolutions  to  be  recognized. 

Next,  the  density  of  the  brain  must  be  appreciated  by 
the  touch.  If  there  be  an  abscess  or  dropsy  of  the  ven- 
tricles the  elastic  tension  will  be  increased,  but,  at  least 
in  dropsy,  it  will  be  very  soft.  If  there  be  a  large  tumor 
the  brain  substance  will  be  more  resistant  and  dense  than 


normal.     Bui  it  must  be  remembered  that  a  small  cere 
bra!  tumoral  any  distance  beneath  the  cortex  can  scarcely 

lie  detected  by  this  means.      Should  any  hardness 
tected,  the  brain  substance  must  be  incised  and  careful 

search    instituted    by    the    finger   for  the   tumor  or  other 

pathological  condition.  It'  the  finger  be  used  it  should 
be  the  little  finger  by  preference,  and  great  gentleness 

Should    lie   employed,   or   Serious    laceration   of    the   brain 

Bubstance.will  be  produced.  It  abscess  0r  dropsy  b 
pected  the  brain  may  be  explored  by  a  needle,  knife,  or 
grooved  director.  (For  their  comparative  value,  see  p. 
217.)  Wright,"  after  trephining  over  the  occipital  lobe, 
even  thrust  a  trocar  through  the  tentorium  down  into  the 
cerebellum  and  evacuated  an  abscess— a  procedure  I 
should  not  employ  ;  trephining  over  the  cerebellum  itself 
would  have  been  safer  and  better. 

Next,  the  presence  or  absence  of  pulsation  in  the  brain 
is  to  tie  noted.  If  a  large  tumor,  abscess,  or  cysl  exist  it 
will  be  absent,  but  if  a  small  tumor,  cyst,  or  abscess  in- 
separated  from  the  surface  by  any  considerable  layer  of 
normal  brain  tissue,  pulsation  may  be  present.  Altered 
brain  tissue  from  old  lacerations,  etc.,  will  generally 
pulsate. 

In  incising  the  brain,  the  knife  should  lie  carried  down 
vertically  into  the  corona  radiata  in  BUCh  a  manner  as 
to  avoid  damage  to  the  fibres  coming  from  adjacent 
portions  of  the  cortex,  and  the  incision  should  run  as 
nearly  as  possible  parallel  with  the  cerebral  vessels  which 
are  "  terminal." 

Should  the  brain  tissue  be  abnormal,  the  whole  ab- 
normal portion  must  be  removed.  It  is  important  in 
doing  this  to  remember  that,  while  we  should  guard 
against  producing  any  needless  paralysis  by  removing 
health}-  brain  tissue,  yet  it  is  of  prime  importance  that 
till  of  the  diseased  portion  should  be  removed.  If  there 
be  a  cortical  tumor  (unless  it  is  encapsulated  or  other- 
wise definitely  limited),  the  necessity  of  removing  a 
portion  of  adjacent  and  apparently  healthy  brain  tissue, 
so  as  to  get  beyond  the  limits  of  infiltration,  is  of  the; 
greatest  importance.  If  the  tumor  lie  subcortical,  it  can 
be  sought  for  by  the  finger  with  great  gentleness,  and 
be  removed  either  by  a  sharp  spoon  or  other  similar 
means,  together  with  a  suitable  adjacent  /one  of  health} 
brain  tissue.  In  all  this  removal  of  tissue  adjacent  to 
the  tumor  we  can  cut  much  more  freely  antero  posteriorly 
than  vertically.  In  the  vertical  direction  we  encroach 
far  more  quickly  upon  adjacent  additional  centres  than 
we  do  in  the  aniero  posterior  direction. 

VIII.   Recognition  of  th(   Brain  Cenin  Sought  for. —  In 

certain  cases  of  .Jacksonian  epilepsy  the  object  sought 
for  is  the  removal  of  the  centre  whence  the  discharging 
lesion  starts.  In  this  case  it  will  be  necessary  to  recog- 
nize such  centres  by  definite  methods.  In  some  cases 
the  membranes  and  the  convolutions  are  so  matted  to- 
gether, and  the  brain  substance  so  altered,  that  it  will  lie 
impossible  to  recognize  the  sulci  and  the  convolutions. 

But  in  these  eases   it   is   scarcely    necessary  to  do  so,  inas- 
much as  all  the  damaged  tissue  should  be  removed,  and, 
as  before  stated,  we  must  even  encroach   to  some   . 
upon  apparently   healthy   brain    tissue.      In   other  cases, 

however,  it  is  important  and  also  possible  to  recognize  the 
individual  sulci  and  the  convolutions,  and  to  determine 
the  precise  part  of  the  brain  that  is  the  seal  of  the  dia 
charging  lesion,  and  therefore  to  be  removed.  Till 
longed  aniline  lines  on  the  undisturbed  portion  of  the 
scalp,  indicating  the  position  of  the  fissure  of  Rolando, 
or  the  reapplication  of  the  cyrtometer  will  bete  assisl  us 
very  materially. 

ill  only  four  published  cases,  up  to  the  writing  of   this 

paper  (December,  1888),  has  this  been  done.  \i/  .  i.\  Bors- 
ley  '  Keen,-''  Deaver  and  Lloyd,"and  Nancn  de,  "  and  in 
each  case  most  satisfactorily.  This  i-  best  accomplished 
by  means  of  an  ordinary  faradic  battery.  In  order  more 
handily  to  use  this  means  of  diagnosis,  I  have  had 
made  a  little  rubber  handle  with  two  insulated  points, 
the  stems  of  which,  being  flexible,  can  be  bent  toward 
each  other  or  separated  as  far  as  desired   (Pig;.    1870) 

A  very  important    point    in    this    relation    is   stated    by 

Horslev'as  the  result  of  his  experiments  on  animals.   Tin: 
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t  he  small  fragments  cannot  be  secured  in  this  manner, 
but  ii  is  entirely  possible  to  fill  up  any  small  gap  by  a 
button  from  the  back  of  a  lambs  skull,  trimmed  by  a 
it-  forceps  to  suit  the  opening,  and  secured  in  the 
Same  way  ;  I  find  that  the  back  of  a  lamb's  skull  lias 
nearly  the  same  curve  and  thickness  as  a  man's.     One 

g I  button  can  be  gotten  from  it,  and  it  is  possible  that 

two  might  be  obtained  at  a  pinch. 

In  my  third  case  I  replaced  a  large  button  and  about 
fifteen  "pieces  bitten  out  by  a  rongeur  forceps,  and  the 


■  ■  -\ 

Fig.  4871. — Replaced  Button  of  Bone.     Inner  surface. 

skull  was  so  completely  restored  that,  excepting  for  the 
■ear  and  a  slight  flattening  of  the  skull,  one  would  not 
know  that  it  had  ever  been  trephined.  Figs.  48T1  and 
4872,  in  the  so  far  unique  case  of  Burrell,31  show  how  com- 
plete the  union  may  be  after  replacement  of  a  trephine  but- 
ton. Further  experience  will  prove  whether  the  restora- 
tion and  integrity  of  the  skull,  together  with  the  slight  flat- 
tening which  probably  will  always  accompany  it.  is  more 
desirable  than  leaving  the  aperture  protected  only  by  the 
scalp.  The  restoration  of  the  skull  to  its  natural  condi- 
tion would  seem  to  be  most  desirable,  but  inasmuch  as 
some  flattening  may,  and  in  most  cases  does,  take  place, 
whether  this  will  do  any  harm  is  a  question  which  must 
be  decided  by  a  larger  experience.  If  the  skull  prove  to 
In  very  thick,  and  chiefly  of  compact  tissue,  I  should 
certainly  very  much  question  the  advisability  of  replac- 
ing the  button  of  bone.     One  such  case  I  have  known 


Fio.  4872.— Outer  Surface  of  the  same  Button. 

to  become  necrosed  after  seeming  union  for  about  ten 
week-,  but  there  were  other  complications  in  this  opera- 
tion which  vitiated  the  result,  independently  of  the 
character  of  the  bone-disk.  In  case  the  bone  is  not  re- 
placed it  will  be  well  for  the  patient  to  wear  a  skull-cap 
inin  which  is  sewed  a  metal  plate  somewhat  larger  than 
the  opening,  as  a  protection  against  blows  and  falls. 
If  a  drain-tube  has  to  be  placed  under  the  bone,  a  piece 
should  be  bitten  out  of  its  edge  by  the  rongeur  forceps 
to  allow  for  the  passage  of  the  tube. 

XII.  Closure  and  Later  Treabnu  ni  of  the  Wound. — Haem- 
orrhage having  been  checked,  the  dura  sutured  as  de- 
scribed on  p.  210,  and  the  bone  replaced  with  provision 


fur  drainage,  the  scalp  should  now  be  replaced  and 
secured  with  either  catgut  or  disinfected  silk  suture-, 
with  a  number  oi  Btrands  of  horse-hair  placed  between 

the  scalp  and  the  boric.  An  abundant  dressing  covered 
with  "rubber  dam"  or  "  mackintosh  "  (though  on  ac 
count  of  the  cloth  in  the  mackintosh  I  prefer  "rubber 

dam   ')   is   t,,  he  applied  and  retained  in  place   by  suitable 

bandages.  The  dressing  will  most  probably  be  satu- 
rated witli  blood  and  serum  at  the  end  of  a  few  hours. 
If  SO,  the   WOUnd   Bhould    be   redressed.      At    the   end    of 

twentj  -four  bums  the  wound  should  always  be  redressed, 
when,  as  already  directed,  the  drainage-tube  is  tu  be  re- 
moved. The  next  dressing  should  no!  be  dune  until 
the  wound  fluids  have  saturated  the  dressing  tu  its 
margin.  Should  this  not  occur,  however,  by  the  tilth 
day.  it  is  my  rule  then  tu  redress  the  wound  lor  Hie 
purpose  ,,f  removing  the  horse  hair,  and  also  any  stitches 
that  may  be  no  longer  needed,  in  operations  en  the 
brain  in  which  the  bulging  above  referred  to  has  pro- 
duced some  tension  on  the  stitches,  it  is  best  not  to  re- 
move them  too  early  ;  but  usually  I  hey  ina\  be  taken  Out 
by  the  seventh  or  eighth   day.  and  sonic  of  them  by  the 

fifth.  If  by  the  fifth  day  primary  union  has  been  se- 
cured, a  mere  protective  sublimate  dressing  may  be  ap- 
plied. In  a  few  days  this  may  be  dispensed  with,  but 
the  patient,  on  account  of  his  shaven  head,  should  wear 
a  skull-cap,  or  some  other  means  against  taking  cold. 

XIII.  Rapidity  <;/'  Recovery. — If  the  case  be  not  one 
with  active  inflammation,  and  if  union  by  first  intention 
has  been  secured,  the  patient  should  be  well  within  a  week 
or  ten  days,  without  an  elevation  of  temperature  much 
above  100°  F.,  and  possibly  not  even  up  to  that  point. 
The  bowels  and  the  diet  should  receive  the  ordinary  care. 

One  thing  is  of  the  greatest  moment,  after  such  opera 
tions.  No  excitement,  study,  business,  household  cares, 
or  mental  worry  should  be  permitted  for  several  weeks, 
or,  better,  for  several  months,  after  the  operation.  As 
yet,  it  is  too  early  in  the  history  of  cerebral  surgery  to 
dogmatize  upon  this  point,  but  we  should  certainly  keep 
on  the  safe  side  and  bar  out  any  possible  cause  for  harm 
for  a  long  time. 

XIV.  Secondary  Operations. — A  few  of  these  have  been 
done.  Mr.  Horsley  lias  referred  to  some  in  his  paper. 
Nanerede-1  litis  reported  one,  and  Stokes'1  another  by 
Franks.  The  membranes  will  commonly  be  found  to  be 
quite  adherent  to  each  other  and  to  the  brain  tissue,  and 
if  it  be  necessary  to  dissect  them  oil'  the  latter,  it  is  almost 
inevitable  that  some  portion  of  the  outer  layer  of  the  cor 
texwill  be  removed  along  with  them,  producing  paresis  in 
the  centres  thus  encroached  upon  ;  hence,  it  should  be 
done  with  the  greatest  gentleness  and  care.  The  eica 
tricial   tissue   between  the   brain  and   the   bone  very  like 

ly  will  be  quite  vascular,  and,  possibly,  traversed  by 
large  veins.  Should  the  dura  not  have  been  opened  at 
the  first    operation,  it  will   still   be  adherent    to  the   brain 

itself,  and  probably  covered  by  a  layer  of  granulation  and 

cicatricial  tissue,  which  must  be  dealt  with  according  to 
the  needs  of  each  case. 

XV.  '/he  Limits  of  Ojiern/ire  Int<  rferencevith  the  /Irani. 
— Just  how  far  we  can  safely  interfere  with  the  bones  of 
the  skull  and  with  the  brain,  is  as  yet  a  question  tub 
judice.    Twelve  years  ago   I   perforated   the  squamous 

bone  and   passed  a  probe  between  the  dura  and  along  the 
petrOUS  bone  to  a  depth  of  two  inches,  in  a  search  I 
abscess.      I  found  no  pus,  but  thescareh  did  neitlii  i 
nor  barm.      \Yeir:i-  has  proposed,  in   a  case  of  aural   dis- 
ease with  subsequent  cerebral  mischief,  in  a  similar  man- 
ner to  lift  t he  dura  to  a  point  corresponding  to  thi 
of  the  tympanum  ;  and  if  need  be,  in  suppurative  menin- 
gitis Of  the  middle  fossa,  to  open  the  dura  and  drain  the 
fossa.       He    has  well    likened  the    petrous   1 1  to  the  ap- 
pendix vcrmiformis,  as  a  focus  of  inflammation  followed 
by  suppurative  processes  in  the  dura  or  arachnoid,  cither 

local  or  general.  It  is  followed,  then  fore,  by  external 
pachymeningitis  and  extra-dural  abscess,  internal  suppu- 
rative meningitis,  or  cerebral  or  cerebellar  abaci  ss,  all  of 

which  he  Suggests  may  be  similarly  relieved  by  opera- 
tion. (Sec  Extra-dural  Abscess,  p.  217,  for  the  realization 
of  this  suggestion  in  that  form  of  disease.)     The  same 
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holds  an  important  place.  It  is  almost  invariably  pre- 
sent, and  not  uncommonly  of  an  extreme  and  Bevere 
type,  so  that  the  patient  will  constantly  moan  ;  and  if  he 
be  sufficiently  intelligent,  this  will  be  the  one  thing  of 
which  he  will  complain.  It  is  apt  to  become  worse,  and 
when  the  temperature  occasionally  rises  it  is  often  located 
distinctly  at  the  focus  of  the  lesion,  but  sometimes  is 
general.  It  does  not,  therefore,  always  serve  as  a  guide 
to  the  situation  of  the  abscess.  The  pulse  is  almost 
alwavs  slow,  and  may  even  fall  to  thirty  or  forty  in  the 
minute.  Respiration  is  often  of  the  Cheyne-Stokes type. 
The  mental  condition  is  very  soon  -impaired,  and  grad- 
ually, as  the  pressure  increases,  becomes  worse  and  worse 
until  the  patient  may  become  comatose.  Not  seldom  the 
bowels  and  bladder  will  be  evacuated  involuntarily.  Con 
vulsionsof  an  epileptic  type  often  occur,  but  not  usually 
when  the  abscess  is  situated  in  the  temporo-sphcnoidal 
lobe.  Sometimes  convulsions  will  be  the  very  first  acute 
symptom.  Muscular  twitchings  may  occur,  and  if  so, 
their  occurrence  will  often  point  to  the  cortical  centre 
involved.     Sensation  is  not  usually  much  impaired. 

The  presence  or  absence  of  choked  disk  does  not  seem 
to  be  pathognomonic,  as  it  is  sometimes  present  and  some- 
times absent.  When  present,  even  if  bilateral,  it  is  almost 
always  more  marked  on  the  side  of  the  lesion,  though 
this  is  sometimes  reversed.  Not  uncommonly  there  will 
he  ptosis,  and  sometimes  paralysis  of  the  entire  third 
nerve,  while  the  sixth  may  escape  ;  though  sometimes 
the  reverse  is  the  case.  The  pupil  of  the  same  side  is 
generally  dilated,  and  more  or  less  immobile.  Almost 
all  the  symptoms  of  pressure  vary  from  time  to  time,  and 
the  patient's  general  condition  fluctuates  in  a  remarkable 
degree,  sometimes  simulating  recovery,  soon  to  relapse 
again  into  a  worse  state  than  before.  Theoretically,  there 
should  probably  be  deafness  of  the  opposite  ear  if  the 
first  or  second  temporal  convolution  is  involved  ;  but  this 
symptom  is  very  uncertain. 

When  the  abscess  is  situated  in  the  cerebellum,  the 
diagnosis  is  apt  to  be  very  obscure.  Occipital  head- 
ache and  rigidity  of  the  neck  muscles  often  exist.  Inco- 
ordination of  movement,  and  especially  an  unsteady, 
drunken  gait,  indicates  pressure  upon  the  middle  lobe. 
Vomiting  and  vertigo  are  frequent  and  persistent.  If 
these  symptoms  exist  with  tenderness  on  pressure  and 
pain  on  percussion  over  the  cerebellum,  they  may  point 
definitely  to  the  cerebellum.  Optic  neuritis  is  not  frequent 
in  cerebellar  abscess.  But  here,  above  all  other  localities, 
the  remark  of  von  Bergmann  eminently  applies:  "The 
technique  of  the  evacuation  of  brain  abscess  no  longer  de- 
ters us  from  operating.  All  progress  in  treatment  must  de- 
pend chiefly  upon  diagnosis."  It  is,  therefore,  especially 
important  that  all  cases  of  brain  abscess  should  be  ob- 
served and  reported  with  the  minutest  and  most  exact 
detail,  especially  if  there  is  any  suspicion  of  the  cere- 
bellum being  involved,  in  order  that  we  may  learn  how 
to  make  a  more  exact  diagnosis. 

At  present  the  condition  of  the  reflexes  is  not  known 
with  sufficient  accuracy  to  be  of  much  value  in  diagnosis. 
though  they  are  probably  increased  on  the  side  of  the 
lesion.  Their  study  is  therefore  all  the  more  important, 
not  only  in  abscess  but  in  all  other  cranial  lesions. 

Thirdly  :  The  symptoms  by  which  the  locality  of  an 
abscess  maybe  inferred  are  chiefly  those  which  are  mi 
admirably  described  in  general  by  Dr.  M.  Allen  Starr,  in 
Vol.  I.  of  this  Handbook,  under  the  head  of  "Brain, 
Diagnosis  of  Local  Lesions  in  the."  I  need,  therefore, 
only  briefly  recall  a  few  leading  facts.  The  left  temporo- 
Bphenoidal  lobe  being  adjacent  to  Broca's  convolution,  a 
very  common  result  of  abscess  in  this  lobe  would  1"' 
motor  aphasia.  If  the  abscess  is  of  such  si/.e  as  to  press 
upon  the  inferior  centres  of  the  motor  region,  paralysis 
or  paresis  of  the  opposite  side  of  the  face  would  probably 
be  first  induced,  followed  by  paralysis  of  the  arm,  and 
occasionally  even  complete  hemiplegia  of  the  opposite 
side.  If  the  ear  disease  has  implicated  the  seventh 
nerve  in  its  passage  from  the  petrous  bone,  there  will  be, 
of  course,  palsy  of  the  same  side  of  the  face.  Sometimes 
there  will  be  a  distinct  squint  from  paralysis  of  the  sixth 
nerve.     Especially  are  all  localizing  symptoms  valuable 
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can  be  derived  from  localizing  symptoms,  this  lobe  be- 
ing a  "  latent  "  region.      In  the  occipital   lobe  the  same  is 


in  those  rases,  which  are  not  altogether  rare,  in  which 

there  is  a  suppurative  discharge  from  both  eai 

.Mr.  Barker  has  suggested  that  at  the  operation  the 
mastoid  foramen,  through  which  passes  a  small  vein  to 

the  lateral  sinus,  should  be  laid  bare  and  an  examination 

for  pus  in-  made.     Should  pus  be  found  exuding  from 

this  foramen,  it  would  certainly  be  a  most  valuable  s)^,,  ; 
but  thus  far  I  do  not  know  that  its  examination  has 
proved  to  be  of  positive  value.  The  foramen  (FigS  1878 
and  -IST4 ,  i)  lies  one  and  one  fourth  inch  behind,  and  aboul 
one-fourth  inch  below  ,  the  external  meatus,  at  lie  base  of 
the  mastoid  process. 

Should  the  abscess  exist  in  Ihe  frontal  lobe,  as  is  s, mu- 
tinies  the  case    from  nasal  disease,  but    little   information 

be- 

is 
true,  unless  the  cuneus  is  involved,  when  hemianopsia 

on  the  same  side  of  each  retina  would  certainly  follow. 
Should  the  angular  or  supramarginal  gyrus  be  involved 

in  the  lesion,  the  state  of  the  pupil  may  possibl]  give 
valuable  information.  In  the  American  Jout 
Medical  Sciences  for  October,  l^ss.  pp,  :;i;i  ami  855,  Dr. 
Oliver  has  described  a  species  of  monocular  Argyll- 
Robertson  pupil,  which  seems  to  promise  to  be  of  value 
in  lesions  of  tliis  region. 

The  temperature  of  the  two  sides  of  the  head  should 
always  be  carefully  taken,  and  in  doing  so  it  should  be 
remembered  that  the  left  side  is  normally  hotter  than  the 
right  (Gray  and  Seguin,  Arch.  Med.,  December,  ls7!b. 
Should  abnormal  variation  of  the  local  temperature  be 
observed,  it  would  be  a  valuable  indication,  but  one  that 
as  yet  is  not  sufficient  to  localize  an  abscess  w  ith  absolute 
certainty. 

Percussion  and  pressure  on  the  head  are  also  valuable, 
but  alone  are  not  to  be  relied  on  absolutely.  Taken  w  ith 
other  symptoms,  they  may  assist  materially  in  the  localiza- 
tion of  an  abscess.  Hulke40  records  an  instance  of  a  tender 
spot  above  the  ear  in  a  case  of  abscess  in  the  cerebellum  ; 
and  another  of  a  tender  spot  over  the  occiput  with  an 
abscess  in  the  temporo-sphenoidal  lobe.  Pain  on  perms- 
sion,  but  not  spontaneously  complained  of ,  in  the  opinion 
of  Ferrier,  is  of  greater  value  than  mere  tenderness  on 
pressure.  Pressure  and  percussion  are  of  value  in  diag 
nosticating  cerebellar  abscess  from  cerebral  in  many 
cases.  Should  the  abscess,  as  occasionally  happens,  be 
extra-dural,  its  locality  would  almost  certainly  be  indi- 
cated by  (edema  of  the  overlying  scalp.  This,  therefore, 
should  always  be  looked  for. 

Differential  Diagnosis. — First,  Meningitis :  This  is  often 
a  very  difficult  differential  diagnosis.  In  meningitis  I  ben- 
will  usually  be  delirium,  delusions,  photophobia,  contrac- 
tion of  the  pupils,  convulsive  facial  twitchings,  high  gen- 
eral temperature,  and  marked  rigidity  of  the  neck  mus 
cles,  all  developing  rapidly  after  an  injury  or  from  dis- 
ease of  the  ear,  or  in  a  strumous  patient. 

Secondly:  Mastoid  disease,  following  purulent  otitis 
media,  sometimes  gives  rise  to  serious  cerebral  disturb- 
ance. Trephining  the  mastoid— which  in  nearly  all  cases 
of  cerebral  abscess,  at  least  from  car  disease,  w  ill  precede 
the  opening  of  the  skull — will,  in  general,  quickly  differ 
entiate  this  from  intracranial  abscess.  As  a  rule,  lb  emas 
toid  region  will  lie  swollen,  (edematous,  and  painful  .  in 
other  words,  will  present  Ihe  usual  evidences  of  mastoid 
disease.  For  the  diagnosis  from  extra  dural  abscess  aris- 
ing from  mastoid  disease,  sec  p.  '2\~, . 

Thirdly:  Thrombosis  of  tk<  int.  ml  sinuses  and  pycemia 
woidd  most  likely  involve  lb''  internal  and  external  jug 
ular  veins,  into 'which,  most  probably,  the  thrombus 
would  extend.  Thev  would  be  hard',  cord-like,  and 
painful,  and  Ihe  veins  of  the  face  would  alm08t  certainly 
be  turgid  and  swollen.  Besides  this.  \cr\  probabl]  .  there 
would  be  general  symptoms  of  pyemia,  such  as  involve 
ment  of  the  joints'  lungs,  liver,  etc.     The  axillarj  tern 

perature  also  would   never,  as  in  abSCi  B8,  DC  Di 

the  normal.     There  would  almost  certain!  ,  pro 

fuse  sweating,  and  meat  general  prostration,  without  such 

marked  dulling  of  the  intellect  as  exists  in  abscess 

Fourthly  :  Tumor.  While  in  most  cases  the  diagnosis 
between   abscess   and  tumor  Can  be    prettj   clearly  mad.-. 
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In  the  report  of  the  operation  above  alluded  to,  I  have 
shown  that  repeated  punctures  may  he  made  with  a 
grooved  director  or  hypodermic  needle  without  any  seri 
ous  damage  to  the  brain  substance.  I  have  there  stated 
at  some  length  my  reasons  for  preferring  the  grooved 
director  to  either  the  knife  or  needle  for  exploration 
alone.  A  needle  sucks  up  healthy  brain  tissue,  even  when 
the  suction  power  does  not  exceed  seven  to  ten  minims, 
and  the  danger  of  wounding  the  vessels  is  not  an  imag- 
inary one.  With  the  director  we  feel  much  more  sate, 
and  will,  therefore,  he  proportionally  holder  and  more 
thorough  in  our  explorations.  -  Such  boldness  and 
thoroughness,  combined  with  safety,  will  often  result  in 
success,  when  timidity  from  possible  danger  would  result 
in  failure.  In  a  recent  case  I  punctured  the  frontal  lobe 
four  times  with  a  director,  and  to  the  depth  of  2\  inches, 
without  any  evil  symptoms  as  a  result.  Rivington,"  in 
1881,  was.  !  believe,  the  first  to  use  the  director  boldly  in 
this  manner.  lie  thrust  it  two  inches  into  the  brain.  The 
remarkable  paper  of  Spitzka4'  shows  how  freely  we  may 
puncture  the  brain  without  evil  result.  In  many  cases 
no  trace  of  the  puncture  could  be  found,  and  where  it  ex- 
isted there  was  only  usually  a  trace  of  blood.  Even  the 
filthiest  mud  was  injected  into  animals'  brains,  with  but 
little  damage  as  a  rule. 

For  incision,  however,  as  distinguished  from  explora 
Hon,  the  knife  is  certainly  to  be  preferred.  As  soon, 
therefore,  as  the  abscess  cavity  is  reached  the  knife 
should  be  used,  and  then  a  pair  of  haemostatic  forceps  be 
introduced,  closed,  and  drawn  out  expanded  to  a  reason 
able  degree,  in  order  to  afford  free  vent  for  the  pus. 
Should  the  wall  of  the  abscess  cavity  be  lined  with  gran- 
ulation tissue,  it  should  be  removed  by  the  sharp  spoon 
or  otherwise,  just  as  in  case  of  an  abscess  in  other  parts 
of  the  body,  care  being  taken  not  to  encroach  on  any 
important  neighboring  centre  or  vessel.  The  abscess 
cavity  may  now  be  very  gently  washed  out  with  weak  bi 
chloride  or  carbolic  acid  solution,  and  a  rubber  drainage- 
tube  then  be  inserted.  This  should  be  passed  through  a 
good  sized  button-hole  opening  in  the  Hap,  and  secured 
to  the  scalp  by  a  long  catgut  thread  tied  in  a  bow-knot. 
The  bone  should  not  be  replaced.  If  the  first  trephine 
opening  does  not  afford  good  drainage  a  second  should 
always  be  made  in  the  proper  place.  An  ample  sub- 
Limate  dressing  should  then  be  applied.  The  drainage- 
tube  should  be  kept  in  place,  but  gradually  shortened 
until  the  discharge  has  diminished  to  such  an  extent  that 
it  is  safe  to  remove  it.  The  catgut  thread  may  be  untied, 
secured  to  the  tube,  and  retied  at  will.  Even  with  the 
greatest  care  it  will  happen  every  now  and  then  that  the 
wound,  after  apparent  healing,  will  have  to  be  reopened 
to  give  vent  to  a  rcaccumulation  of  pus,  as  in  a  num- 
ber of  cases  already  reported.  Thus  McCutcheon 41 
trephined  his  patient  five  times  for  as  many  different 
objects:  1,  after  the  accident ;  2,  for  compression  ;  3,  fur 
epilepsy  ;  4,  for  atrocious  headaches  ;  5,  for  necrosed 
hone  ;  each  operation  being  followed  by  benefit,  and  the 
final  one  by  recovery.  Fenger  and  Lee18  operated  three 
times,  Rivington  45  operated  four  times,  and  Schede  49 
operated  five  times.  All  of  these  cases  recovered.  In 
Westmoreland's  case  M  the  blow  was  received  in  1K7'.),  and 
repeated  attacks  of  suppuration  occurred  in  1881,  1883, 
and  1886.  In  each  case  reopening  the  wound  and  re- 
draining  resulted  in  recovery. 

Of  course,  if  a  fistula  be  discovered,  even  a  small  one, 
as  in  the  ease  reported  by  Truckenbrodt,61  and  operated 
on  by  Schede,  the  trephine  opening  would  be  made  at  the 
site  of  the  fistula  rather  than  at  any  of  the  points  above 
described,  and  would  lead  to  the  "abscess  Weir"  has 
suggested  the  injection  of  an  aniline  solution  to  discover 
the  route  and  extent  of  the  sinus. 

If  the  abscess  is  in  the  cerebellum  the  proper  place  t<> 
trephine'  is  well  below  the  superior  curved  line,  so  as  to 
avoid  the  lateral  sinus,  the  centre-pin  being  placed  mid- 
way between  the  tip  of  the  mastoid  process  and  the  inion. 
A  j-inch  trephine  or  the  chisel  should  be  used.  It  must 
be  remembered  that  the  skull  is  quite  thin  and  easily 
penetrated  at  this  point.  The  opening  can  be  enlarged 
later  if  necessary. 


The  flap  in  the  dura  should  have  its  base  upward  of 
course,  the  occipital  artery  will  have  to  be  ligated  As 
pointed  out  by  \Veir.v-'  "  with  the  use  of  a  spatula  to  lift  it 
up  slightly,  the  cerebellum  can,  if  necessary,  be  viewed 
with  an  electric  lighl  nearly  to  the  foramen  magnum." 
With  a  grooved  director  or  other  appropriate  m<  ana,  the 
cerebellum  can  now  be  punctured  and  the  abscess  evac 
uated  in  a  favorable  position  tor  drainage.  Even  should 
the  abscess  be  upon  the  opposite  side  U|  the  cerebellum, 
it  would  be  easy,  as  |  have  shown,  to  reach  it  obliquely 
through  such  an  opening.  In  making  any  puncture, 
however,  care  should  be  taken  not  to  in  jure  the  superior 
vermiform  process.     A  drainage  tube  should  lie  used  and 

the  abscess  treated  as  before  described. 

If  an  abscess  exists  in  any  other  place  than  in  the  teni 
poro-sphenoidal  lobe  or  in  the  cerebellum,  the  trephining 

should  be  done  immediately  over  the  site,  as  determined 

by  cerebral  localization,  and  the  cavitj  treated  as  above 
described. 

Should  no  abscess  lie   found  at    the  first  trephine  open- 

ing,  and  there  is  a  possibility  of  its  existence  at  another 
point,  there  is  no  objection  to  a  second  trephine  opening, 
and  even  a  third,  should  the  necessity  arise.  'lie 
ger  from  tin  additional  trephining  is  so  slight,  and  the 
danger  from  abscess,  if  it  exist,  bo  great,  that  we  should 
seek  for  it  at  a  second  or  even  a  third  place,  if  not  found 
in  the  first.  It  is.  however,  scarcely  necessary  to  add 
that  this  additional  trephining  should  nol  be  done  with- 
out good  and  sufficient  reasons.  In  such  cases,  when  the 
abscess  is  found  to  be  encysted,  and  encapsulated  by  a 
thick  membrane,  the  membrane  should,  of  course,  be  re- 
moved, as  was  done  by  Bergmann. 

ExTKA-i>rn.\i,  Abscesses. — Besides  the  abscesses  in 
the  substance  of  the  brain,  another  variety  exists  that  it 
is  very  important  to  recognize  ;  that  is,  an  abscess  be- 
tween the  dura  and  the  bones  of  the  skull. 

These  almost  always  arise  from  ear  disease  by  involve- 
ment of  the  bone  and  subsequent  pachymeningitis  ex- 
terna followed  by  suppuration.  The  pus  may  accumu- 
late in  an  .abscess,  or  may  be  diffused  between  the  dura 
and  the  skull. 

Symptoms  and  Ditiynosix. — They  cannot  be  distin- 
guished from  cerebral  abscesses  proper,  or  from  lepto- 
meningitis or  thrombosis  of  the  lateral  sinus,  by  the  eye 
symptoms  or  headache,  but  other  means  may  enable  us 
to  do  so.  The  temperature,  in  marked  contrast  to  cerebral 
abscess,  will  rise  to  102°-104'  F.  The  pain  in  extra- 
dural abscess  is  usually  fixed  either  above  or  behind  the 
car,  and  is  increased  by  percussion  and  pressure.  The 
mastoid,  of  course,  will  be  involved,  but  the  tenderness  on 
pressure  or  percussion  will  extend  both  further  back  and 
higher  up  than  the  mastoid.  Usually  there  will  be  (ede- 
ma of  the  overlying  scalp.  If  the  mastoid  has  already 
been  opened  and  no  improvement  has  followed,  and  no 
marked  symptoms  of  the  other  cerebral  diseases  men- 
tioned above  be  present,  such  as  the  pronounced  cerebral 
irritative  lesions  of  leptomeningitis,  the  localizing  or 
focal  symptoms  and  low  temperature  of  cerebral  absci  SS, 
or  thrombosis  of  the  internal  jugular,  and  other  Bigns  of 
pva-mia  in  plugging  of  the  lateral  sinus,  we  should  sus 
peel  extra-dural  abscess.  Pressure  symptoms  are  rarely 
seen  in  cxtra-dural  abscess,  and  especially  if  it  arise  from 
aural  trouble.  If  evidence  exist  of  caries  of  the  bone, 
extra -dural  abscess  should  be  suspected,  and  especially  if 
the  pus  well  up  through  such  a  sinus  and  show  any  pul- 
sation communicated  from  the  brain.  Not  seldom  a  Be- 
questrum  or  carious  bone  will  be  found. 

Treatment. — The  ordinary  operation  for  trephining  the 
mastoid  will  usually  have  been  done  for  the  earlier  33  mp- 
toms.  If  not,  it  should  be  done  al  once,  and  further 
operative  procedure  be  carried  out,  if  so  indicated.  If 
the  operation  be  limited  to  opening  of  the  mastoid,  and 

this  does  not  speedily  bring  relief,  the  skull   itS(  II  should 

be  opened  either  by  the  trephine  or  by  the  rongeur  for- 
ceps.    The  probe  or  escaping  pus  will  indicate  to  us  any 

fistula,  and  this  must  be  followed  up  till  the  carious  or 
necrosed  bone  is  discovered  and  the  dura  laid  bare.  This 
last  can  usually  easily  be  recognized  by  its  texture,  rela- 
tion to  the    bone,  and    its    pulsation.      Should    the   lateral 
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distances.  Should  the  patient  be  unable  to  designate 
types,  symbols,  or  colors,  then  keys,  coins,  etc.,  of  the 
same  size  as  certain  test  letters  can  be  held  at  the  related 

distances,  or  less  if  necessary,  and  attempts  made  for 
similar  selection  among  duplicates  held  in  the  lap 

&  Power  and  range  of  accommodation  should  be  tried 
separately  and  combined ly  for  the  smallest  type  visible, 
with  or  without  helping  lenses,  at  the  nearest,  furthest, 
and  best  [minis  possible.  Retinoscopy  may  be  useful  in 
quite  a  number  of  cases.  Tonic  and  clonic  spasm  must 
-ught  for. 

8  Visual  fields  must  be  most  carefully  studied,  not 
only  in  reference  to  comparative  sizes  and  areas  for 
white,  yellow,  blue,  red,  and  green  ;  but  blind  spots  and 
points  of  feeble  color  saturation  must  be  diligently  sought 
for  and  noted. 

4.  More  complete  study  of  central  color  pi  rception  should 
now  be  made  with  graded  intensities  of  Holmgren's  wools, 
and  the  results  should  be  recorded  upon  suitable  blanks. 

5.  The  pupils  should  be  examined  and  re-examined 
separately  and  ill  associated  action,  until  definite  answers 
can  lie  given  as  to  their  comparative  sizes  and  shapes, 

(i.  .Monocular  and  binocular  action  of  the  irides  to  light 
stimulus  thrown  from  all  parts  of  the  visual  field  ;  to  as- 
sociated action  with  the  ciliary  muscles,  as  in  accommo- 
dative efforts  :  and  to  the  combined  and  associated  action 
with  the  ciliary  muscles  and  internal  rectus  muscles,  as 
in  convergence,  must  be  repeated  over  and  over  until 
unequivocal  results  are  obtained.  Spasmodic  action  of 
the  irides  must  be  carefully  looked  for. 

7.  Extra-ocular  muscle  balance,  when  the  organs  are 
in  a  state  of  rest,  should  be  obtained  as  correctly  as  pos- 
sible. 

8.  Combined  and  disassociated  action  of  the  attacked 
extra-ocular  muscles  in  convergence,  conjugate  deviation, 
extreme  separate  and  combined  excursions  in  all  direc- 
tions, must  be  gone  over  with  special  study  of  the  vary- 
ing degrees  of  change  from  the  slightest  loss  of  innerva- 
tion up  to  total  paralysis.  Searcli  for  clonic  and  tonic 
spasms  should  also  be  carefully  made. 

9.  Combined  and  associated  action  of  the  muscular  op- 
paratus  of  the  ocular  appendages  should  now  follow,  in 
reference  both  to  paretic  and  spasmodic  changes. 

10.  Sensibility  of  the.  entire  ocular  superficies,  both  to 
touch  and  pain,  should  be  studied. 

11.  In  cases  in  which  a  difference  of  temperatures  is 
suspected,  comparative  turfaa  thermometi-y  should  be 
made,  although  it  is  really  best  not  to  omit  it  in  any 
instance. 

12.  Accurate  ophthalmoscopic  study  of  the  media  and 
the  fundus  of  each  eye  should  be  repeatedly  made,  until 
adequate  data  as  to  the  comparative  condition  of  the  two 
organs  are  correctly  obtained. 

Having  thus  obtained  this  grouping  of  ocular  con- 
ditions in  association  with  the  history  and  concomitant 
symptoms,  determinations  can  often  be  made  of  sufficient 
accuracy  to  point  out  at  least  not  only  the  probable  char- 
acter of  the  lesion,  but  even  its  possible  situation.  Nega- 
tive signs  may  ofttimes  prove  themselves  of  great  value 
in  the  diagnosis  of  the  position  of  the  supposed  growth  ; 
and  no  case  can  lie  said  to  be  complete  and  ready  for  sur- 
gical procedure  until  all  the  ocular  changes  have  been 
properly  and  carefully  studied. 

For  the  purposes  of  help  in  differential  diagnosis  the 
few  following  general  observations,  which  for  the  present 
must  necessarily  remain  sub  judict ,  may  be  of  use  to  the 
reader  : 

Optic  neuritis  is  very  usual  in  some  stage  of  intra- 
cranial tumor,  and  indicates  more  rapid  progress  of  the 
growth.  It  is  of  no  definite  value  in  the  diagnosis  of  the 
position,  the  character,  and  the  size  of  the  mass. 

If  the  so-called  monocular  type  be  met  with  in  such 
i  the  neoplasm  is  most  probably  situated  in  the  op- 
posite hemisphere;  and  should  the  neuritis  be  double 
{which  is  most  probably  always  the  case),  it  isalmosl  certain 
that  the  side  of  the  lesser  optic  nerve  swelling  is  the  one 
in  which  to  look  for  the  growth.  The  occurrence  of  this 
Symptom  is  less  frequent  in  abscess,  and  may  be  more 
ordinarily  found  upon  the  same  side  as  that  of  the  lesion 


than  in  tumor.     It  seldom  occurs,  if  at  all,  in  cortical 
lesions  with  irritative  symptoms 

Primary  optic  nerve  atrophy  with  or  without  retinal 
change,  as  shown  by  the  ophthalmoscope,  is  generally 

found  in  connection  with  basilar  disease  or  trunkal  hi 
flammation,  From  trauma,  new  growths,  general  dys- 
crasia,  and  the  introduction  of  toxic  agents  into  the  Bya 
tem.  In  epilepsj  it  is  seldom  decidedly  marked,  being 
usually  found  in  its  incipient  form,  and  seemingly  de- 
pendent upon  the  number  and  severity  of  the  seizures. 
It  is  not  apt  to  occur  in  abscess,  except  in  those  rare  cast  s 
of  the  encysted  and  slowlj  growing  varii  ties. 

Weakening  of  any  single  muscle,  orany  "roup  of  mus- 
cles, generally  indicates  either  pressure  from  a  coarse  le- 
sion, external  to  anj  portion  of  the  related  outgoing  nines, 
or  true  infiltration  of  pathogenic  material  into  the  neural 
meshes  themselves.  Dnassociated  with  other  symptoms 
ii  is  oi  little  value  in  questions  of  the  position  of  the  le- 
sion, and  must  be  used  in  conjunction  with  other  data 
to  be  of  any  determining  use.  Being,  however,  more 
of  a  fixed  quantity  than  muscle  irritation,  it  is  ol  greati  r 
importance  in  such  instances  than  the  latter,  as  ii  belter 
shows  the  probable  position  of  the  lesion.  Localized 
spasm  in  itself  is  probably  more  apt  to  be  caused  i>\  le- 
sions in  the  motor  zones  and  in  the  centres  devoted  to  the 
action  of  the  involved  group  or  groups  of  muscles.  It 
thus  often  offers  itself  of  special  diagnostic  value  in  the 
localization  of  the  initial  point  of  the  epileptic  spasm. 

In  acute  and  subacute  meningitis,  in  itative  sj  mpti  ims 
of  both  motor  and  sensory  varieties  appear,  whereas,  in 
the  chronic  form,  degenerative  changes  are  more  prone 
to  occur. 

Hemianopsia  is  of  paramount  importance,  moreso  than 
iiphasia  and  agraphia.  Each  variety,  carefully  considered 
in  conjunction  with  ophthalmoscopic  study,  experiments 
with  pupillary  responses,  and  other  motor  and  sensory 
disturbances,  can  hardly  fail  to  serve  as  most  important 
datii  for  indicating  the  probable  situation  of  the  lesion. 

It  must  be  remembered,  however,  that  each  ocular 
symptom  in  itself,  is  not  etiologically  self  answerable. 
Careful  study  must  be  made  of  all  the  conditions,  so  that, 
by  the  process  of  exclusion,  adequate  data  can  be  obtained 
upon  which  to  base  answers  as  to  the  character,  the  type, 
and  the  situation  of  the  supposed  intracranial  lesion. 

Surfaa  Tempi  raton  of  tin  Head. — .Mills  and  Lloyd,  in 
Pepper's  "System  of  Medicine,"  vol.  v.,  p.  1086,  have 
given  the  record  of  tour  cases  of  tumor  of  the  cerebrum 
and  one  of  the  cerebellum.  Scguin  and  Weir  (loc.  Ctt.) 
have  recorded  the  temperatures  in  their  case,  and  1  have 
done  the  same  in  tin  case  of  tumor  in  my  first  paper  al- 
ready referred  to.  The  general  conclusion  seems  to  be 
that  the  average  temperature  of  the  whole  head  is  elevated 
son  lew  hat  above  the  normal,  and  that  the  elevation  of  tem- 
perature is  usually  greatest  at  the  station  neatest  to  the 
site  of  the  growth.  Hut  a  much  larger  number  <>f  ob- 
servations must  be  made  in  order  to  reach  a  definite 
conclusion  as  to  this  symptom  ;  therefore,  every  case  of 
supposed  tumor,  and,  in  fact,  every  other  lesion  in  the 
skull,  should  have  the  surface  temperatures  carefully 
noted  both  before  and  after  the  operation,  if  any  be  done. 
In  the  second  case  in  my  paper  the  temperature  certainly 
seemed  to  be  elevated  by  the  irritation  of  t  he  lesion  pies 
ent.      The    elevation    immediately   disappeared   after   the 

operation,  coincidently  witn  the  cessation  of  the  epilep- 
tic  attacks.      In    the   third   ease  in    which    the    fits    were 

relieved,  but  not  cured,  the  temperature  did  not  fall. 
Our  surface  thermometers  also  are  as  yet  much  lacking 

in  accuracy,  as  they  arc  used  in  practice. 

Diagnost8. — While  in  many  cases  the  diagnosis  is  BUf- 
ficiently    clear,   in  others  we  are,  of  necessity,   in   the 

greatest  doubt,  until  the  operation,  it  may  be.  reveals  the 
correctness     or    the    incorrectness    of    our    conclusions. 
Hence,  as   already  quoted  with  approval  from  VOH  I  :•  i- 
niann,  the  great  'necessity   of  a   correct    diagnosis  On  the 

part  of  the  neurologist,  so  that  the  surgeon  maj  be  sure 

that    his  attempt    tO    re ve   a    supposed    tumor   will    not 

cause  chagrin  to  both  bj  finding  none.     This  has  occurred 
in  several  instances. 

In  the  careful  and  elaborate  paper  of  Seguln  and  \\  eir. 
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benign  growths,  .such  as  my  own  (a  fibroma),  recurrence 

is  not  to  be  expected.  It  is  proper  to  add  that  in  my 
own  cast'  there  have  been  a  few  recurrences  of  epi- 
leptic fits.  What  the  ultimate  physical  and  mental  con- 
dition of  a  patient  will  be  after  the  removal  of  a  cerebral 
tumor,  the  data  are  as  yet  too  small  for  a  definite  stale 
num.  but  the  results  (especially  in  Macewen's  and  in 
Borsley's  cases)  have  been  most  encouraging. 

The  prognosis  as  to  death  or  recovery  from  such  opera- 
tion cannot  be  made  in  any  individual  case,  fur  up  to  the 
time  of  the  operation  we  cannot  be  certain  of  the  size  and 
the  relations  of  such  tumor,  nor  of  the  surgical  complica- 
tions that  may  arise  during  its  removal. 

Tin-  in  ret  ntage  of  ream  ryin  cases  of  operation  on  intra- 
cranial tumors  has  been,  for  a  new  operation,  unexpectedly 
large.  In  general  it  can  be  stated  that  the  mortality  at 
present  is  only  35.3  per  cent.  Of  course,  in  any  indi- 
vidual case,  it  will  depend  largely  on  the  size,  position, 
complications,  etc.  Undoubtedly,  in  the  future,  we  shall 
have  much  better  results  when  we  learn,  first,  what  cases 
ought  and  what  ought  not  to  be  attacked,  and  secondly, 
when  we  improve  the  technique.  Thus  far,  seventeen 
operations  on  intracranial  tumor  have  been  reported,  of 
which  eleven  have  recovered  and  six  died.  The  follow- 
ing table  gives  all  the  cases  thus  far  recorded  : 


Cases. 

Operators. 

Reference. 

Result. 

I. 

Hacewen 

Glasgow   Medical   Journal, 
1879,  vol.  xii.,p.  210. 

Recovered. 

II. 

Bennett    and 

Lancet,  December  20,  1884. 

Died    twenty  -  sixth 

Qodlee. 

day,  meningitis. 

111. 

Hirschfelder  and 

Pacific  Medical  and  Surgi- 

Died  seventh    day. 

.Mor-e. 

cal  Journal,  April.  1886. 

encephalitis. 

IV. 

Bcnnet  May. ... 

Lancet,  April  10.  ]Ss7. 

Died  in  three  hours. 

v. 

Weir    and    Bird- 

Medical     News,    April    10, 

Died  next  day,  beem 

sail. 

1887. 

orrbage. 

VI. 

Horsley  and  Fer- 

British     Medical     Journal, 

Recovered. 

rier. 

April  23.  1887. 

VII. 

Horsley  and  Fer- 

British     Medical     Journal. 

Recovered. 

rier. 

April  23.  1887. 

VIII. 

Horsley  and  Bas- 

British     Medical     Journal. 

Died    in  nineteen 

tian. 

April  23,  1887. 

hours. 

IX. 

Lancet,  October  1, 1887. 

Died  second  day. 

X. 

Durante 

Lancet,  October  1,  1887. 

Recovered. 

XL 

Markoe 

Medical  News,  November  5. 

1S87. 

Recovered. 

XII. 

Heath 

Lancet,  April,  7,  1888. 

Tumor  not  removed. 
Recovered. 

XIII 

Horsley,    quoted 

Liverpool  Medico-Chirurgi- 

Recovered. 

by  Harrison. 

cal  Journal,  July,  1S88. 

XIV.  Weil  and  Sequin. 

American    Journal    of    the 
Medical  Sciences,  July  to 

Recovered. 

September,  1888. 

XV. 

British     Medical    Journal, 
August  11.  1S88. 

Lived  eight  years. 

XVI. 

Macewen 

British     Medical    Journal, 

Recovered.     Tumor 

August  11,  1S88,  p.  307. 

not  removed. 

XVII. 

American    Journal    of  the 
Medical  Sciences.  October 
and  November,  1SS8. 

Recovered. 

It  is  not  unworthy  of  notice  that  of  the  17  cases  3  have 
been  tumors  of  the  cerebellum,  and  that  all  three  died 
(Nos.  IV.,  VIII.,  and  IX.).  Whether  this  mortality  is 
merely  incidental,  or  whether  operations  on  tumors  of 
the  cerebellum  are,  as  is  probable,  more  fatal  per  se,  can- 
not as  yet  be  definitely  determined,  but  it  is  a  fact  not  to 
be  overlooked.  The  mortality  of  cerebral  as  distin- 
guished from  cerebellar  tumors  has  only  been  3  in  14 
eases,  or  21.4  per  cent.  Weir  and  Seguin's  case  has 
shown  symptoms  of  recurrence  after  nearly  a  year,  and 
will  probably  soon  die.  One  of  Horsley  and  Fcrrier's 
cases  (No.  VI.)  died  after  six  months,  from  recurrence. 
Counting  these  as  fatal  cases,  the  ultimate  mortality  has 
been  only  35.7  per  cent. 

Case  XIII.  (Horsley's)  was  one  of  ivory  exostosis  at 
the  toot  of  the  orbit,  giving  rise  to  paralysis  and  con- 
vulsions, and  though  not  pathologically  a  cerebral  tumor, 
was  equivalent  to  it  surgically. 

Two  of  the  cases  (XI L,  XVl.)  were  of  such  a  character 
that  the  tumors  were  not  removed. 

Epilepsy. — From  a  surgical  point  of  view  eases  of  epi- 
lepsy may  be  sharply  divided  into  the  traumatic  and  the 
non-traumatic  varieties.  The  eases  arising  from  trauma 
tisin  can  again  be  subdivided  into  (1)  those  in  which  the 


old   depression,  etc.,  arising  from   injury,  lit  - 
well-recognized   centres,    motor  or    otherwise,    and   (2) 

those  in  which  the   evidences    of    injury  lie    over   the   so- 
called  ••  latent  /.ones "  in  the  brain. 

In  those  cases  in  which  the  lesion  lies  ov,  r  well 
known  centres,  and  the  epileptic  tils  affect  only  the 
muscles  corresponding  to  the  motor  centres  (monospasm 
or  hemispasm)  there  can  be  no  question  at  present  as  to 
ibc  propriety  of  surgical  interference,  and  the  excision 
ot  the  epileptogenous  centre  so  involved,  in  the  cases 
where  the  injury  lies  over  a  portion  of  (he  '-latent 
zones,  I  believe  thai  it  is  also  proper  to  operate,  Accu- 
mulated experience,  however,  will    he  needed   to  decide 

these  questions  absolutely.  While  these  are  mj  present 
opinions,  I  would  not  assert  them  too  emphatically. 

In  these  traumatic  cases  ii  is  always  possible  thai  the 
scalp  may  lie  the  site  of  irritation,  and  should  there  at 
least  be  no  evidence  of  depression  of  tin;  skull,  it  would 
always  be  wise,  therefore.  io  exci»  tin  uar  first  of  all, 
especially  if  it  be  tender,  or  if  pressure  upon  it  produces 
pain  or  an  epileptic  tit,  or  if  the  epileptic  aura  Starts 
from  the  scar.  Even  should  none  of  these  sj  mptoms  be 
present,  and  if  the  hone  be  not  fractured.  I  should  de<  in 
ii  right  first  to  excise  the  scar  and  then  to  wait  in  order  t" 
see  whether  this  would  cut  short  the  epileptic  sei 
Thus  BriggS  reports  five  such  cases  and  .Meal's  om  ' 
which  such  a  happy  result  followed  mere  excisil 
Hie  sears.  Any  other  source  of  peripheral  irritation  must, 
also  be  eliminated,  as  has  long  since  been  observed. 
Briggs  relates  a  case  in  point  in  the  same  paper  (p. 
115),  in  which  a  girl  had  both  a  depressed  cranial  fract- 
ure and  necrosis  of  the  tibia.  He  wisely  operated  on 
Hie  tibia  first  to  eliminate  this  as  a  source  of  irritation, 
and  the  fits  had  not  recurred  when  the  ease  was  reported 
live  years  later,  thus  disproving  their  origin  from  the 
fracture  of  the  skull,  which  was  prima  faeii  the  most 
probable  cause.  It  must  be  remembered',  also,  thai  any 
operation  is  apt  to  cause  a  cessation  of  the  tils  for 
some  time  ;  hence,  before  deciding  that  the  epilepsy  has 
been  cured  by  removal  of  the  sear  or  other  source  "I 
irritation,  at  least  two  or  three  years  of  immunity  should 
elapse.  Should  excision  of  the  scar  not  cure  the  patient, 
or  should  there  be  a  depression  of  the  skull,  with  tits 
corresponding  in  their  distribution  to  the  motor  centre 
or  centres  over  which  the  scar  lies,  the  patient  should  be 
trephined.  The  operator  will  probably  find  a  splintering 
of  the  inner  table,  with  not  uncommonly  a  fragment  of 
bone  either  detached  or  projecting" into  the  brain  sub- 
Stance.  Sometimes  a  cyst  will  have  been  developed 
under  the  site  of  the  injury.  Sometimes,  as  a  result  of 
laceration  of  the  brain  tissue  at  the  time  of  I  lie  injury,  a 
brain  scar  will  be  found.  The  dura,  also,  will  have  1»  en 
ruptured  in  some  cases,  and  a  scar  will  be  found  in  it, 
or  mere  eburnation  of  the  bones,  as  a  result  of  osteitis 
from  the  traumatism,  may  be  the  only  lesion.  The  skull 
having  been  trephined  and  the  dura  opened,  the  damaged 
brain  tissue  should  be  removed,  and  if  there  be  a  scar  or 
thickening  of  the  dura,  the  dura  itself  should  be  removed. 
In  removing  the  damaged  brain  tissue,  care  must  be  taken 
to  see  thai  it  is  all  removed,  even  to  the  extent  of  trench- 
ing upon  apparently  healthy  brain  tissue,  and  the  direc- 
tions heretofore  given  that  freer  excision  may  be  made 
in  the  anteroposterior  direction  than  in  the  vertical 
(for  reasons  already  mentioned)  must  be  remembered, 
The  bone  should  not  be  replaced  in  a  large  piece,  if  by 
its  shape,  or  for  any  other  reason,  it  would  cause  ; 
lire  on  the  brain.  It  may  sometimes  be  replaced  to  ad 
vantage  after  dividing  it  into  small  pieces  by  the  chisel 
or  rongeur  forceps. 

In  those  Cases  in  which  the  lesion  lies  over  the    "latent 

zones,  "the  same  rule  would  apply  to  the  excision  of  the  cu- 
taneous scar  as  above  given.    Should  this  noteffect  a  cure, 

then  it.  would  be  proper  to  operate.  What  should  be  done 
would  depend  upon  what  was  found  Io  exist  in  the 
brain,  and  any  damaged  brain  tissue  or  cyst  should  be 
excised  as  above.  ( ><  casionally,  after  accidents,  primary 
trephining  will  have  been  done,  yet  epilepsj  will  develop 
at  a  longer  or  Bhorter  time  after  healing.  In  such  cases, 
no  matter  where  situated,  it  is  sometimes  wise  to  raise 
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III:. in. 

Brain. 


trephining,  in  many  of  those  cases,  is  not  only  justifiable 
but  demanded.  A  simple  incision  through  the  scalp  is 
of  itself  unattended  with  danger  in  these  days  of  antisep- 
tic surgery.  It  may  be  objected  that  if  a  simple  fracture 
eiistS.Tby  such  an  incision  we  convert  it  into  a  com. 
pound  one  ;  but  the  position  taken  by  Roberts  in  1885  is 
certainly  the  correct  one,  that  such  an  incision,  with  mod- 
ern surgical  methods,  adds  nothing  to  the  danger,  and  is 
the  only  method  by  which  we  can  make  an  absolutely 
certain  diagnosis  in  any  serious  case,  and  so  enable  us  to 
pursue  a  course  of  treatment  which  will  diminish  or 
avoid  the  danger. 

Sin  mid  there  be  any  motor  paralysis  without  any  de- 
cided loss  of  sensation,  there  is  almost  certainly  a  lesion 
of  the  cortex  ;  but,  as  Ferrier  has  pointed  out,  it'  sensa- 
tion is  impaired  to  any  extent,  there  is  probably  a  lesion 
of  the  sensory  tracts  of  the  internal  capsule,  or  of  the 
centres  to  which  they  are  distributed. 

Even  after  recovery  from  a  severe  contusion  of  the 
heal,  the  patient  should  be  carefully  watched  for  some 
months,  as  in  not  a  few  instances  abscesses,  cysts,  or  epi- 
lepsy has  developed  after  a  long  time.  One  case  in  which 
I  trephined,  a  month  after  an  exploratory  incision  of  the 
scalp  alone  had  been  made,  was  most  instructive  as  to  the 
intracranial  effects  of  a  very  slight  extracranial  trauma- 
tism. In  enlarging  the  trephine-opening,  I  found  that  the 
dura  suddenly  became  remarkably  adherent  to  the  bone. 
Inspection  showed  me  that  the  area  of  adhesion  was  pre- 
cisely under  the  flap  of  the  first  operation.  This  had 
been  simply  the  raising  of  a  flap  of  scalp,  had  been  con- 
ducted with  the  utmost  antiseptic  care,  and  had  healed 
without  incident  in  a  few  days  ;  yet  the  simple  lifting  of 
this  flap  had  been  felt  instantly  within  the  cranium,  and 
exhibited  itself  by  the  strong  adhesion  between  the  dura 
and  the  bone.  A  severe  contusion,  therefore,  it  can  ea- 
sily be  understood,  even  without  fracture  of  the  bone, 
might  set  up  such  inflammation  as  would  ultimately 
lead  to  suppuration,  to  the  formation  of  a  cyst  or  a  tu- 
mor, or  to  such  organic  changes  as  would  be  followed 
by  epilepsy.  Williams66  has  reported  an  unusual  case 
in  which  a  blow  on  the  forehead  produced  an  abscess 
which  discharged  through  the  nose. 

Compression  of  the  Brain. — In  1885,  in  a  paper  read  be- 
fore the  American  Surgical  Association,  Roberts  insisted 
that  the  complexus  of  symptoms  passing  under  the  title 
of  "  compression  of  the  brain  "  was  due  not  so  much  to 
compression  as  to  brain  injury  and  inflammation.  In 
eases  of  encephalic  haemorrhage,  we  certainly  have  an 
example  of  compression.  Apart  from  this  cause,  and 
probably  from  tumor  and  from  effusion,  in  both  of  which, 
however,  inflammation  has  a  large  share,  I  certainly 
would  agree  with  the  position  taken  by  him.  A  blow 
which  is  followed  by  symptoms  of  compression,  when 
it  is  sufficiently  serious  to  produce  violence  to  the  mem- 
branes, or  laceration  of  the  brain  tissues,  is,  as  a  rule, 
one  which  has  been  followed  by  inflammation  ;  and  it  is 
this  inflammation  witli  its  exudation  and  swelling  that 
causes  the  mischief.  We  are  apt  to  think  of  increased 
intracranial  pressure  as  a  result  to  be  looked  for  only 
from  tumor,  abscess,  or  effusion  into  the  ventricles.  But 
it  is  certainly  reasonable  to  believe  that  mere  inflamma- 
tion of  the  cranial  contents  will  be  attended  by  swelling 
as  in  other  tissues,  and  that  thereby  the  intracranial 
pressure  will  be  increased. 

An  experiment  by  Felizet  is  full  of  instruction.  He 
tilled  a  skull  with  melted  paraffine,  and  after  this  had 
cooled,  he  let  the  skull  fall  from  a  moderate  height  to 
the  floor.  The  calvaria  was  then  removed.  Xo  fracture 
existed  but  the  surface  of  the  paraffine  was  flattened  at 
the  point  corresponding  to  the  blow.  The  skull  had 
been  momentarily  depressed,  and  had  returned  again  to 
its  former  shape  by  its  elastic  resiliency.  Undoubtedly 
the  same  occurs  in  the  brain,  and  no  such  momentary 
Changes  of  form  from  violence,  even  though  followed 
by  its  restoration  to  its  original  place,  can  have  been 
produced  without  more  or  less  laceration  of  the  brain 
tissue.  What  is  to  be  feared  is  that  inflammation  will 
take  place,  and  that  the  products  of  inflammation  will 
produce  symptoms  of  pressure.     Hence,  in  such  cases 


I  would  trephine  for  the  same  reasons  as  are  given  un- 
der the  las!  heading,  if  similar  Rymptoms  arise.' 

Scalp  Wounds  and  Injuries  of tin  Head,     [n  everj  case 
of  scalp  wound,  the  head  should  be- shaved  over  a 
area,  and  scrubbed  with  a  nail  brush  and  Boap  and  water, 
followed  by  ether,  ami  then  with  a  sublimate  solution 
It   should,   of  course,    by   ibis   process   be   thoroughly 

clean-.nl  from  all  dirt  and  foreign  .sub-lances,  and  it  need 
be  the  edues  of  the  wound  should  lie  trimmed  in  order  to 
gel  entirely  rid  of  the  dust  and  dirt,  The  wound  maj 
now.  and    not    until    now.be   examined    by  a    proh 

the  finger,  both   of    which    must    be  entirely    aseptic. 

Should  the   in  jury  be  limited  to  the  scalp  and  "tin-  perios 

teum,   after  providing   for  drainage  by  horsehair  the 

wound  should  be  closed  ami  dressed  antiseptically.  Hut 
should  the  skull  lie  fractured,  it  should  be  treated  as  de- 
scribed below.  In  wounds  which  produce  a  crushing  OT 
sloughing  of  the  scalp,  Dr.  William  Hum  has  called  my 
attention  to  the  fact  that  the  depressed  scar  resulting 
from  loss  of  scalp  tissue  only,  not  seldom  may  be  mis 
taken  for  an  old  depressed  fracture  id'  the  skull— an  error 
he  has  known  to  be  made  by  more  than  one  good  sur- 
geon. 

Simple  Fracture  of  tht  Skull  without  Depression.  -This 
is  often  exceedingly  difficult  to  diagnosticate.  One  of 
my  patients,  a  bright,  intelligent  fellow,  experimented 
on  his  own  head  the  morning  .after  a  fall  of  nine  feel,  by 
tapping  on  his  head  on  the  injured  side.  He  elicited  a 
"  cracked-pot "  sound  which  did  not  exist  on  the  unin- 
jured side.  It  is  possible  that  this  may  be  hereafter  of 
great  value  in  diagnosticating  simple  "fracture  without 
depression.  Whether  this  can  only  be  heard  by  the  pa- 
tient, or  whether  it  can  be  heard  by  the  surgeon  as  well, 
with  or  without  the  aid  of  a  stethoscope,  I  have  as  yet 
had  no  opportunity  of  determining  ;  but  it  should  be  a 
matter  of  careful  investigation,  and  be  reported  upon, 
with  a  view  of  utilizing  it  hereafter.  If  the  fracture  be 
simple  and  without  depression,  and  without  cerebral 
symptoms,  it  should  be  treated  expectantly,  but  the  mo 
ment  that  there  are  any  symptoms  of  encephalitis  the 
trephine  should  lie  used  for  the  reasons  previously  stated. 
Two  most  instructive  cases  of  such  trephining  are  re- 
ported by  Heusner.66 

Simple  Fracture  iritli  Depression. — In  simple  fracture 
with  depression  I  should  certainly  advise  immediate  pre- 
ventive trephining,  even  if  there  be  no  sign  of  encephalic 
mischief  present,  although  I  am  quite  aware  that  many 
conservative  surgeons  are  opposed  to  such  radical  Meat 
ment.  As  already  stated,  the  conversion  of  a  simple 
fracture  into  a  compound  one  is  at  present  attended 
with  no  serious  risk.  It  must  be  remembered  thai  any 
violence,  sufficient  to  break  a  bone  and  to  depress  it,  will 

unquestionably  have  produced  some  laceratit f  the 

brain  substance,  and  possibly  of  the  dura.  In  addition 
to  this,  as  the  inner  table  is  so  much  more  easily  fractured 
than  the  outer,  it  is  always  possible  that  a  f ragmen  1  may 
have  been  detached  and  driven  into  the  brain.  The  im- 
mediate dangers  arising  from  such  a  fragment  of  bone 

and  laceration  of  the  cerebral  tissues  anil  membranes  are 
those  of  serious  inflammation,  and  if  the  products  of  in- 
flammation arc  confined  within  the  skull,  without  possi- 
bility of  escape  by  drainage,  the  danger  is  a  serious 
Even  should  the  patient  recover,  as  is  undoubtedly  often 
the  case,  the  numerous  instances  of  epilepsy  arising  from 
irritation  of  a  scar,  from  a  cyst,  or  from  secondary  de 
generation,  arc  SO  m'eat,  and  the  danger  of  trephinii 
small,  that  but  little  choice  would  seem  to  exist. 

The  last  four  years  have  certainly  remodelled  our  views 
as  to  intracranial  Burgery,  and  have  shown  thai  lesions  ol 
the  brain  should  have  the  same  opportunity  for  drainage 
and  for  the  escape  of  wound  products  that  the  soli  parts 
have.     The  harmlessness  ()f  trephining,   with  modern 

methods,  is  so  marked  that  no  patient  should  be  allowed 
to  lake  his  chances  in  lhehopelh.it  neither  the  imme- 
diate nor  the  remote  consequences  will  follow.  Tre 
phining  in   Ibis  ease,  to   be  of  use.    must    be  done  early, 

Nancrede61  has  insisted  on  the  greal  advantages  thai  ac- 
crue from  early  operation,  and  Bryanl  [Lancet,  1888)  has 
re-enforced  the  same  views.     An  investigation  of  most  of 
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introduced  in  the  search  for  the  bull  its  length  should  be 
measured.  If.  then,  it  impinges  against  the  ball,  by  meas- 
uring the  protruding  part  of  the  probe  the  difference  in 
the  two  measurements  will  give  the  depth  at  which  the 

ball  lies.     Pushing  the  probe  through  to  the  counter- 


ho.  4s7fi.—  a.  The  extra-cerebral  portion  of  the  probe  :  ft,  the  line  taken 
by  the  probe  through  the  brain  ;  < .  c,  c,  c,  lines  placed  in  the  direction 
of  the  probe  with  the  aid  of  a  string. 

opening,  and  again  measuring  the  part  protruding  from 
the  original  opening,  we  ascertain  the  depth  at  which  the 
hall  lies  from  the  counter-opening.  The  probe  is  now  to 
be  carried  entirely  through  the  counter-opening  and  two 
strands  of  antiseptic  silk  are  attached  to  its  extremity, 
.•mil  on  withdrawal  of  the  probe  the  strands  of  silk  will 
lie  in  the  track  of  the  wound.  To  one  of  these  is  now 
attached  a  No.  i)  (French)  gum  catheter,  which  should 
be  new  and  carefully  disinfected,  especially  in  its  iute- 


Fio.  4877. — c,  c,  c,  c,  Lines  converging  on  the  opposite  aide  of  the  head  ; 
d,   point  at  which  to  trephine. 

iter,  and  within  it  should  be  a  disinfected  straight  stylet 
in  order  to  give  it  rigidity.  The  stylet  being  ensheathed 
by  the  catheter  will  not  "mislead  by  its  metallic  sound  or 
feel  in  the  search  for  the  metal  ball.  A  pair  of  forceps 
is  now  tethered  to  the  catheter  by  a  loop  of  silk  round 
one  of  its  arms,  and  the  ball  is  searched  for  at  its  known 
Vol.  VIII.— 15 


depth,  above,  then  below,  then  to  the  right,  and  lastly,  to 
tin-  let'i  of  the  catheter-guide.  Between  searching 
one  direction  and  the  following  .me  the  forceps  should 
tirely  withdrawn  and  reintroduced  so  as  not  to 
swing  around  the  catheter  and  thereby,  perhaps,  injure 
the  brain  substance  unnecessarily.  Incase  the  ball  has 
struck  the  opposite  side  of  the  cranium,  as  in  Fluhrer's 
case,  it  will  have  rebounded  in  the  direction  determined  by 
two  influences:  first,  the  natural  angle  of  reflection,  which 
will  probably  beaboul  equal  t..  the  angle  of  incidence 
and  secondly,  tin  influence  exerted  by  gravity.  A  coun- 
ter-opening having  been  made,  the  wound  in  the  meninges 
made  by  tli.'  ball  in  impinging  on  the  opposite  wall  of  the 
skull  should  besought  for,  and  from  this,  a- a  new  point  of 
departure,  a  new  search  maybe  made  in  the  same 
manner  as  above  with  the  gravity  prone.  Two 
other  instruments  may  he  used,  also,  in  deter- 
mining  the  site  of   the  hall.      Tin  \   ale  the  very 

ingenious    invention    of   Dr.    Girdner  lie 

"  telephonic  probe"  if  it  touch  the  ball,  will  indi- 
cate it  by  a  grating  sound,  a  sound  which  i-,  not  produced 
if  it  touch  any  other  than  a  metallic  substance.  Should 
the  hall  he  hui  a  short  distance  below  the  surface,  Dr.  Gard- 
ner's "induction  balance"  will  indicate  its  position  with 
the  greatest  accuracy,  and  the  counter  opening  should  be 
made  at  the  nearest  point  to  the  missile.  Tun  and  a 
quarter  inches  is  the  maximum  depth  at  which  the  in- 
duction balance  will  locate  it. 

By  the  second  strand  of  silk  a  drainage-tube  may  now 
he  drawn  entirely  through  the  wound. 

Until  recently  missiles  that  lodged  in  the  brain  were 
allowed  to  remain  there  unless  easily  accessible,  under 
the  impression  that  meddling  with  tin-  brain  with  a  view 
of  removing  anything  that  may  have  lodged  there  was 
entirely  unwarrantable.  This  we  now  know  is  an  error. 
The  missile  should  in  all  cases  be  removed  if  accessible. 
Dr.  Wharton  ;:  has  presented  the  analyses  of  816  cases  in 
which  foreign  bodies  wen-  lodged  in  the  brain.  As  a  re- 
sult of  this  investigation  in  L06  cases  in  which  removal 
was  effected,  :'.!  (32  per  cent.)  died,  of  the  much  larger 
number,  210,  in  which  the  missile  was  not  removed.  122 
(58.1  per  cent.)  died,  and  of  those  who  lived  10  died  from 
the  ultimate  effects  of  the  hall,  and  many  of  the  others 
suffered  from  epilepsy  and  physical  and  mental  deteri- 
oration. 

Arnold,  at  the  request  of  Bryant  (for.  cil.),  investigat- 
ed very  carefully  140  cases  and  found  that  of  the  85  eases 
in  which  the  missiles  escaped  primarily,  or  were  renio\  ed, 
38  (44.7  per  cent.)  died.  Of  the  55  in  which  the  missile 
was  not  removed,  32  (58.2  per  cent.)  died,  giving  nearly 
the  same  result  as  Wharton's  tallies. 

If  the  bullet  has  not  escaped,  and  cannot  he  found  or 
removed  directly,  or  by  a  counter-opening,  the  wound 
should  be  carefully  disinfected  and  thorough  drainage 
should  he  sim  tired  by  a  rubber  tube  carried  to  the  entire 
depth  of  the  wound.  If ,  however,  a  second  opening  has 
been  made,  the  drainage-tube  should  be  carried  entirely 
through  the  track  of  the  wound. 

Drainage  should  he  kept,  free  and  thorough,  and  anti- 
sepsis secured  by  a  gentle  syringing  with  some  suitable 
antiseptic  solution,  hut  it  should  he  done  with  care  and 
with  a  weak  solution. 

Fracture  of  the  Babe  of  the  Skull.  —  Besides  the 
ordinary  dangers  from  fracture  of  the  vault  of  the  skull, 
we  have  at  the  base  another  danger  of  greal  importance, 

that  docs  not  at  firsl  ejanee  seem  to  he  present,  vi/., 
probable  and  insidious  communication  with  the  external 
air,  and,  as  a  result  of  it .  septic  infect  ion  that  is  apt  to 
be  Overlooked.      This  communication  with  the  outer  air 

may  take  place  either  through  the  ear.  the  nose,  or  the 
roof  of  the  orbit. 

Fracture  of  the  occipital  hone,  involving  the  base  of  the 
skull,  should  he   dealt,  with,  of   course,  as   in    the  ca-e  of 

fracture  of  the  vault. 

Heretofore    fracture    of    the    base  has  In.  n  excessively 

fatal,  and  it  is  a  remarkable  fa<  I  in  cerebral  surgery 
that  Wagner,  in  the  lecture  already  referred  to  (] 

states  that  ill  twellls    three  cases    of    fracture    of    the    basis 

that  survived  the  first  forty-eight  hours  (that  is  to  say, 
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The  importance  of  operative  treatment  is  best  shown 
by  Wiesmann.  Of  147  eases  treated  expectantly.  ]:!] 
died  (89.1  per  cent.)  ;  of  110  eases  treated  actively,  only 
B6  died  (32.7  per  cent.)!  Besides  this,  in  the  majority  of 
these  cases  ending  fatally  after  operation,  the  extrava- 
lotion  was  imt  reached,  and  the  clot  therefore  was  m,t  re- 
moved. When,  therefore,  any  of  the  above  symptoms 
are  present  in  a  case  showing  a  reasonable  ground  for 
believing  that  the  middle  meningeal,  or  its  branches, 
bave  been  ruptured,  even  though  some  doubt  exist,  the 
skull  should  be  trephined. 

As  to  which  side  of  the  skull  should  be  operated  upon, 
we  should  be  guided  by  the  localizing  symptoms  rather 
th  in  by  the  site  of  the  injury.  Kronlein,  in  the  last  three 
rears,  bus  trephined  four  cases  of  rupture  of  the  middle 
meningeal,  and  in  two  of  them  removed  the  clot,  and  the 
patients  recovered.  In  the  other  two  lie  failed  to  rind  it, 
and  both  patients  died.  He  states  that  in  by  far  the  greatest 
number  of  cases  the  clot  will  be  best  reached  by  trephin- 
ing at  a  point  one  inch  behind  the  external  angular  pro- 
cess  of  the  frontal  bone,  at  the  level  of  the  tipper  border 
of  the  orbit.  Should  this  not  reach  the  clot,  he  strongly 
urges  that  another  trephine  opening  be  made  just  below 
the  parietal  boss  on  the  same  level  as  the  former.  By  not 
making  this  last  opening  lie  lost  the  two  patients  alluded 
to.  By  the  anterior  opening  access  is  had  to  the  main 
trunk  and  the  anterior  branch  of  the  middle  meningeal, 
and  by  the  posterior  to  its  posterior  branch.  As  in 
not  a  tew  cases  there  will  be  doubt  as  to  whether  the 
rupture  is  in  the  anterior  branch  or  trunk,  or,  on  the 
other  hand,  in  the  posterior  branch,  the  need  for  the  sec- 
ond opening,  in  case  the  first  does  not  disclose  the  clot, 
is  apparent.  Having  made  one  or  both  of  these  open- 
ings, the  clot  should  be  removed,  and  either  opening, 
if  necessary,  enlarged  by  the  rongeur  forceps  in  order  to 
obtain  access  to  it.  If  the  pupil  be  widely  dilated,  show- 
ing that  the  clot  has  extended  downward  toward  the 
base,  the  trephine  should  be  applied  about  half  an  inch 
below  the  level  of  the  upper  border  of  the  orbit,  rather 
than  at  its  level. 

Should  the  middle  cerebral  artery  be  wounded,  it  must 
be  secured  by  ligature.  No  diagnosis  can  be  made  at 
present  between  haemorrhage  from  the  middle  menin- 
geal and  the  middle  cerebral ;  hence  the  discovery  that 
the  middle  cerebral  is  wounded  would  follow  a  trephin- 
ing at  the  point  already  indicated  for  the  meningeal,  viz. : 
an  inch  behind  the  external  angular  process.  If  the 
bleeding-point  on  the  middle  cerebral  be  not  accessible 
here,  as  the  artery  lies  in  the  fissure  of  Sylvius,  the 
trephine  opening  should  be  enlarged  by  the  rongeur  for- 
ceps, upward  and  backward,  in  the  line  of  the  fissure,  i.e., 
in  the  direction  of  the  parietal  eminence.  Tin;  case  re- 
ported just  below  is  an  excellent  instance  of  ligature  of 
one  of  its  branches. 

The  clot-cavity  should  be  washed  out,  after  the  haem- 
orrhage has  been  controlled,  by  a  weak  antiseptic  solu- 
tion or  cooled  boiled  water.  Drainage  should  lie  care- 
fully provided  for,  and  the  wound  dressed  in  the  usual 
way.  Weir,  in  May,  1885,  was  the  first,  I  believe,  to 
propose  that  in  case  the  first  trephine  opening  would  not 
answer  well  for  drainage,  a  second  one  should  immedi- 
ately be  made.  In  doing  so,  not  only  must  t he  position 
of  the  clot  be  remembered,  but  the  second  trephine  open- 
ing should  be  made  also  in  such  a  position  as  to  favor 
drainage  in  the  recumbent  posture.  As  a  secondary 
measure,  it  was  done  by  Noyes  as  early  as  1882.  and 
later  by  many  others. 

The  following  case,  furnished  me  by  Dr.  Dench,  by 
the  kind  permission  of  Dr.  W.  T.  Bull,  of  New  York,  illus- 
trates well  several  points  above  mentioned.  A  man.  aged 
twenty-one,  was  brought  into  hospital  in  August,  1887. 
He  had  been  shot  at  a  distance  of  twenty  feet,  the  ball 
entering  at  a  point  two  and  a  half  inches  to  the  left  of  the 
middle  line,  just  behind  the  biauricular  line.  When  first 
seen  his  right  arm  was  paralyzed,  but  shortly  afterward 
when  admitted  to  the  hospital,  this  paralysis  had  ex- 
tended to  the  leg,  with  ptosis  and  left,  external  strabismus. 
The  pupils  were  equal  and  dilated.  The  pulse  was  slow 
and  the   patient  unconscious.     A   probe  was  passed    di- 


rectly into  the  cranial  cavity,  bill  the  ball  could  DOl  be 
found.  Intracranial  hemorrhage  was  diagnosticated  from 
the  progressive  paralysis.  The  wound,  therefore,  n 
posed  by  a  crucial  incision,  several  fragments  of  bone  were 
removed,  and  considerable  arterial  blood  gushed  from 
within  the  skull.  Motion  immediately  returned  in  the 
right  leg.  The  patient  was  then  trephined  a  quarter  of 
an  inch  below,  and  in  front  of  the  wound,  and  the  dura, 
which  bulged  into  th,.  wound,  was  incised.  The  original 
wound  and  the  trephine  opening  were  then  made  into  one 

by  forceps,  and  the  bleeding  meningeal  artery  was  e\ 
posed  and  tied  with  catgut.  A  large  branch  of  the  mid- 
dle cerebral,  which  had  been  severed,  was  likewise  tied. 
There  was  no  evidence  whatever  as  to  the  location  oi  the 
ball.  The  wound  was  disinfected,  and  drainage  and 
antiseptic  dressing  were  applied.  A  hernia  cerebri  fol- 
lowed. The  wound  healed  in  a  little  over  two  month*, 
no  rise  in  temperature  having  taken  place  and  no  pus 
having  appeared,  lie  could  speak  perfectly  well  and 
Could  use  his  arm,  but  not  his  hand  lie  was.  however, 
subject  to  ungovernable  attacks  of  tempi  r 

Another  admirably  managed  case  is  reported  by  Owen." 
Under  the  head  of  haemorrhage  should  be  mentioned,  also, 
a  remarkable  and  instructive  ease,  reported  by  Dr.  T. 
Grainger  Stewart  and  Mr.  Annandale,"  of  traumatic  pa 
chymeningitis  interna,  accompanied  by  hemorrhage.  In 
consequence  of  a  fall  on  the  occiput,  without  visible  lesion 
of  the  skull  or  scalp,  in  two  months  there  was  gradually 
developing  vertigo  and  frontal  pain,  increasing  optic  neu- 
ritis, gradually  developing  stupor,  right  hemiplegia  and 

aphasia,  with  subsequent  normal  temperature.  Annandale 
trephined  over  Broca's  convolution,  and  found  under  the 
dura  a  space  extending  three  inches  behind  and  two  inches 
in  front  of  the  trephine  opening,  which  was  tilled  with 
brownish-red  fluid.  Temporary  improvement  occurred, 
but  he  died  five  days  later.  The  post-inorteiii  showed  in- 
flammation of  the  cerebellum,  diffused  lepto-  and  pachy- 
meningitis, with  haemorrhage  of  the  cerebrum  on  both 
sides,  with  red  softening  on  the  left  side.  This  was  evi- 
dently of  inflammatory  origin,  and  it  is  not  improbable 
that  in  such  a  case  as  this,  and  in  those  of  serous  apo- 
plexy, very  early  trephining  might  result  very  differently. 

Ceci  (quoted  by  v.  Bergmann,  loc.  ct't..  p.  112)  also  has 
reported  a  ease  of  chronic  hemorrhagic  pachymeningitis, 
the  result  of  a  blow,  in  which  palsy,  incontinence,  and 
coma  were  present.  He  trephined  over  two  months 
after  the  accident,  evacuated  the  blood,  and  his  patient 
recovered  and  regained  all  the  motor  functions  except 
those  of  the  left  hand  (slight  paresis). 

In  the  British  Medical  Journal,  .March  2,  1889.  Spencer 
and  Horsley  report  some  remarkable  experiments  on  the 
possibility  of  controlling  hemorrhage  from  the  middle 
cerebral  artery  and  its  branches  by  pressure  on  the  caro- 
tid. The  ingravescent  form  of  apoplexy  from  such  a 
rupture,  impending  apoplexy  from  intense  cerebral  con- 
gestion, and  some  of  the  severer  congestive  headaches 
may  possibly  prove  capable  of  relief  by  this  means.  The 
reader  must  consult  the  original  paper  for  the  grounds 
upon  which  their  conclusions  are  based. 

Inveterate  Headache. — Hordey  (Case  7  of  his  ta- 
ble) and  von  Bergman  (toft  Cit,,  p.  118)  have  published 
tWO  cases  of  relief  of  fixed  and  excessively  severe 
localized  headache  by  operative  interference.  In  Hors- 
lev's  case  he  trephined  at  the  scat  of  pain  and  removed  a 
piece  of  the  parietal  bone,  the  inner  table  of  which  had 
been  perforated  and  was  being  eroded  by  a  Pacchionian 

body.  Belief  from  pain  had  continued  for  five  months 
alter  the  operation. 

In  von  Bergman's  case,  after  all  ordinary  means  had 
been  exhausted,  the  bone  was  exposed.  It*  color  was 
dark    and    purplish,  as   if   extravasated    blood   were   seen 

through  it.     It  was  greatly  thi sd.  so  that   he  was  able 

to  cut  it  with  his  sealpei.  A  quantitj  oi  tea-like  dark 
blood  escaped,  and  tin-  pulsating  dura  was  seen  beneath. 
Six  months  before  the  operation  a  Btone  had  struck  him 

on  the  head,  without,  however,  wounding  the  skin.      This 

had  been  followed  by  considerable  localized  swelling,  and 
the  headaches  began  some  week 8  alter  the-  injury.  As 
soon   as  he  recovered  from  the  effects  of  the  anesthetic 
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Briggs,  Byrd,  Garmany,  and  not  a  few  other  surgeons, 
have  reported  cases  of  mere  trephining  for  insanity,  bul 
I  have  only  referred  to  cases  in  which  there  lias  been  in- 
terference "with  the  brain  itself  by  puncture,  incision,  etc. 

Trephining  for  Arrested  Development. — A  case 
reported  by  Dr.  Pelkin  ami  .Mr.  HareM  raises  a  very  novel 
question  as  to  whether,  in  some  cases  of  arrested  develop- 
ment, especially  if  it  be  the  result  of  trauma,  surgery 
may  not  be  able  to  do  something  toward  effecting  re- 
ery.  The  patient  was  a  girl,  seventeen  years  of 
\  ho.  when  ten  months  old.  had  sustained  a  fracture 
of  the  skull,  and  as  a  result  of  it,  the  right  arm  and  leg 
were  completely  paralyzed  and  shortened,  badly  de- 
veloped, and  with  loss  of  function.  The  temperature  of 
this  side  was  two  degrees  lower  than  that  of  the  other, 
the  reflexes  were  exaggerated,  and  the  sense  of  located 
tactile  sensation  was  absent.  .Mr.  Dare  operated  by 
trephining  at  a  slight  depression  over  the  left  motor  area. 
The  operation  revealed  a  cyst  two  inches  in  depth,  and 
an  internal  osteophyte  half  an  inch  long.  The  dura  was 
not  opened.  The  fragments  of  bone  were  replaced  and 
healing  took  place  without  any  rise  in  temperature. 
When  the  case  was  reported,  about  a  month  after  the 
operation,  the  patient  could  walk  better  and  also  move 
the  arm  to  a  considerable  extent.  The  condition  of  the 
reflexes  and  the  temperature  were  alike  on  both  sides. 
Tin-  case  has  not  yet  been  reported  in  full,  but  when  it 
is.  it  will  give  most  important  indications  as  to  what  we 
might  possibly  do  in  future  cases. 

Tapping  of  the  Lateral  Ventricles  as  a  Defi- 
nite Surgical  Procedure  in  Meningitis  with 
Effusion,  and  especially  in  Tubercular  Me.m.n 
(.iris. — In  a  brief  address  at  the  Washington  Congress  of 
American  Physicians  and  Surgeons,  held  in  September, 
1888,  I  used  the  following  language  :  "  We  distinguish 
in  the  body  three  cavities,  the  cavity  of  the  head,  the 
cavity  of  the  chest,  and  the  cavity  common  to  the  abdo- 
men and  pelvis.  In  the  chest,  and  in  the  abdomen  and 
pelvis,  we  recognize  a  large  number  of  distinct  viscera 
with  separate  and  distinct  functions.  We  can  investigate 
the  diseases  of  each  viscus  and  locate  them  according  to 
the  physical  signs  and  the  symptoms  presented  by  the 
history  of  the  case.  Until  very  lately  the  head  was  re- 
garded as  a  cavity  containing  but  one  viscus,  acting  in 
its  entirety  like  the  liver,  spleen,  or  kidney.  If  it  were 
affected,  we  were  not  able  to  distinguish  one  part  from 
another.  But  in  my  opinion  we  ought  to  regard  the 
brain  cavity  precisely  as  we  regard  the  chest  cavity  or 
the  abdominal,  as  a  cavity  containing  a  number  of  vis- 
cera, fused  physically,  but  separate  physiologically  and 
pathologically."  In  a  later  paper,89  read  before  the  Col- 
lege of  Physicians  of  Philadelphia,  November  7,  1888,  I 
said  :  "  I  would  go  further  now,  and  draw  a  similar  anal- 
ogy between  the  serous  membrane  of  the  abdomen  and 
that  of  the  brain,  and  plead  for  a  similar  treatment  for 
both  in  case  of  similar  disease.  Since  we  now  open  the 
belly  and  drain  for  tubercular  peritonitis  with  such  re- 
markable success,  I  would  propose  that  we  do  precisel] 
the  same  for  the  brain.  That  it  may  be  done  without 
serious  injury  to  the  cerebral  tissue,  the  history  of  the 
case  here  related  I  think  abundantly  shows,  and  also  that 
it  is  more  urgent  and  necessary  in  the  brain  than  in  the 
belly  or  chest.  In  the  belly  and  chest,  the  walls  are  more 
or  less  yielding,  and  the  viscera  toa  large  extent,  spongy. 
They  can  bear  a  great  deal  of  pressure  with  little  damage 
to  their  integrity  or  to  life  itself,  if  the  pressure  be  re- 
lieved within  a  reasonable  time.  Not  so  in  the  cranium. 
The  walls  are  rigid  and  will  undergo  but  little  pressure 
(unless  it  is  very  gradual,  as  in  chronic  hydrocephalus) 
without  producing  death.  The  fatal  issue  is  so  uniform 
that  any  means  which  holds  out  a  reasonable  hope  of  re 
lief,  even  if  it  involve  great  risk  of  life,  should  be  tried. 
The  proposal  in  the  present  paper  seems  to  involve  bin 
moderate  damage  to  life,  and  to  offer  possibly  high  hopes 
of  success." 

The  proposition  made  in  this  paper  was,  that  in  the 
case  of  meningitis  with  effusion,  and  especially  in  tuber- 
cular meningitis  (and  the  same  would  be  true  in  the  80 
called  serous  apoplexy),  trephining  should  be  done  and 


the  lateral  ventricle  tapped  as  a  definite  surgical  op,  ra 
tion, 

It  may  lie  objected  that  much  draining  of  the  cerebm 

spinal  fluid  would  be  dangerous.    1  answer,  firstly,  wedo 

not  know  until  we  try.  Secondly,  in  my  brain  tumoi 
case  there  was  probably  a  very  shghl  wall  between  the 
cavity  occupied  by  the  tumor  and  the  lateral  ventricle. 
This  wall  subsequently  ruptured  and  gave  exil  to  a  quan 
tiiy  of  cerebro-spinal  fluid  sufficient  to  wet  an  ample 
sublimate  dressing  continuously  for  three  week-.     In 

llorsley's  case  of  spinal   tumor  Very  abundant   dra 
continued    for  a  long   time.     In   the   Comptes  Rendus, 
1888,  cvi.,  1693,  Championniere  reports  a  case  in  which 
no  ill  results  followed  such  an  abundant  flov.  of  the  cere 

bro-spinal  fluid  as  to  wet  the  pillow,  the  dressings,  and 
the  bed.  Such  abundant  and  Ions  continued  drainage 
does  not.  therefore,  seem  to  be  dangerous.  Thirdly, 
experience  may  show  us  that  possibly,  in  the  head  as  in 
the  abdomen,  simple  evacuation  of  the  fluid  without  its 
continuous  drainage  may  not  only  be  feasible,  but  best. 
Of  course,  for  pus  in  the  ventricles  the  drainage  should 
be  prolonged,  if.  indeed,  so  fatal  a  lesion  allow  of  any 
treatment.  Possibly  even  this  may  not  be  necessarily 
mortal,  for  Professor  .Joseph  I'aneoast  '■•"  reported  a  case 
of  abscess  communicating  with  the  lateral  ventricle,  in 
which  death  resulted  on  the  sixteenth  day.  apparently 
from  obstruction  to  the  escape  of  the  pus.  See  also  the 
case  referred  to  on  p.  216. 

I  have  not  yet  had  an  opportunity  of  performing  the 
operation  in  any  case,  although  in  the  case  related  in  the 
paper  referred  to,  my  drainage-tube  was  within  a  quarU  r 
of  an  inch  of  the  lateral  ventricle;  but  I  am  so  thor- 
oughly convinced  of  the  feasibility  and  the  possibility  of 
success  that  I  offer  it,  at  least,  for  the  earnest  considera- 
tion of  the  profession,  in  the  hope  that  it  may  bear  good 
fruit  in  the  near  future. 

Baldwin"  has  recorded  a  remarkable  case  of  brain  in- 
jury opening  the  lateral  ventricle.  A  hernia  cerebri  fol- 
lowed, and  when  this  sunk  in,  the  bottom  of  the  cavity 
opened  into  the  ventricle  by  a  slit  half  an  inch  long  and 
one-eighth  of  an  inch  wide.  A  fracture  of  the  base  as 
well  as  of  the  vault  probably  existed,  yet  the  patient 
made  a  good  recovery  with  hemianopsia.  In  the  famous 
tamping-iron  case  the  ventricles  were  also  undoubtedly 
penetrated,  yet  the  patient  recovered.  These  cases, 
therefore,  show  that  a  wound  involving  the  ventricles  is 
not  necessarily  fatal.  How  much  less,  then,  is  an  aseptic 
puncture  likely  to  do  serious  injury  ' 

In  the  American  Journal  of  tin  Medical  Beit  ncet  for.  Janu- 
ary. 18o0,  Detmold  has  reported  a  case  in  which  heopened 
the  lateral  ventricles  and  evacuated  an  abscess  ;  but  tap- 
ping the  ventricles  has  never  been  proposed  heretofore,   1 

believe,  as  a  definite  and  deliberate  Burgical  procedure. 

The  improvement  in  my  case,  from  even  the  slight  relief 
of  intracranial  pressure,  leads  me  to  bclie\  e  t  hal  a  more 
thorough  relief  from  pressure  might  possibly  result  in 
cure.  Bow  incising  and  draining  the  peritoneal  cavity 
in  cases  of  tubercular  peritonitis  cures.  1  do  not  know, 
but  certainly  it  is  a  fact,  and  why  the  same  measures  may 
not  lie  followed  by  the  same  result  in  t  he  serous  mem- 
brane of  the  brain  as  in  that  of  the  abdomen,  I  do  not, 
see.     Inasmuch  as  all  cases  of  tubercular  meningitis  w  iih 

effusion   die,  this    uniform    mortality    secins  to    me  to   be 

the  strongest  possible  argument  for,  at  hast,  a  trial  of 
such  an  operation. 

Operatic?  Technique. — In  doing  the  operation  it  is  clear 
that  we  must  avoid  the  motor  /one.   Broca's  centi 

speech,  and  any  other  wcll-dct'llicd  centres  for  tin    special 

senses,  and  als'o  the  regions  of  the  large  blood  vessels  of 
the  brain,  the  middle  meningeal,  and  the  middle  cerebral 
arteries.  A  number  of  experiments  on  the  cadaver  have 
led  me  to  point  out  tbree  practicable  routes  for  the  pur- 
pose. They  are  all.  of  course.  onl\  provisional,  until  e\ 
perience  shall  show   us  a  better  one. 

first,  from  a  point  from  one  half  to  three  fourths  of 
an  inch  on  either. side  of  the  median  line,  and  one-third 

of  the  distance  from  the  glabella  to  the  upper  end  of  the 

Rolandic  fissure.  This  is  high  enough  to  avoid  tin- 
frontal  sinuses,  and   is  in   advance  of  the  motor  area.      A 
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tion  of  the  pressure  and  said  to  the  class  that  I  believed  I 
had  entered  the  ventricle,  and  in  a  moment  I  he  tluid  be- 
wail to  escape.     This  fluid  was  found  to  contain 
and  albumen.     It  was  slightly  turbid,  with  small  flakes 
in  it. 

The  horse  hairs  were  now  pushed  in  as  the  tube  h:k 
pulled  out.  About  3  iij.  of  fluid  escaped  during  the  op- 
eration. An  ample  sublimate  dressing  was  applied. 
During  the  first  week  from  3  ij.  to  iv.  escaped  daily, 
and  the  choking  of  the  disks  diminished  from  2.30 
mm.,  to  1.09  mm.,  in  each  eye,  the  decrease  being 
meow rabL  from  day  to  day.  At  tjie  end  of  the  first 
week  I  explored  for  a  possible  tumor  by  thrusting  a 
probe  in  two  directions  into  the  left  occipital  lobe  to 
the  depth  of  three  and  a  half  inches.  Finding  no 
tumor  I  made  a  small  opening,  by  a  simple  gouge,  in 
the  occipital  bone,  below  and  to  the  left  of  the  inion. 
Through  this  1  probed  the  left  lobe  of  the  cerebellum 
to  a  depth  of  two  inches,  and  then  obliquely  across  into 
the  right  lobe  two  and  a  half  inches,  but  found  no 
tumor.  There  was  no  reaction  from  these  procedures, 
and  the  wound  healed  promptly.  At  the  end  of  the 
second  week  the  choking  was  reduced  to  0.96  mm.  As 
in  spite  of  the  drainage  the  swelling  was  subsiding  very 
slowly,  and  Dr.  Amy  S.  Barton,  who  kindly  examined 
the  eyes  for  me,  reported  that  there  was  beginning  atro- 
phy of  the  nerves.  I  removed  the  horse  hairs  and  intro- 
duced a  small  rubber  tube  into  the  ventricles.  Fur  a 
week  this  gave  vent  to  from  iv.  to  viij.  ounces  of  fluid 
daily.  Except  a  temporary  rise  of  temperature,  no  re- 
action followed.  At  the  end  of  four  weeks,  as  the  boy's 
general  condition  had  deteriorated,  especially  when  from 
choking  of  the  tube  the  drainage  was  poor,  I  trephined 
another  similar  half-inch  button  at  a  corresponding  point 
above  and  behind  the  right  ear.  I  then  explored  the 
right  occipital  lobe  as  far  as  to  the  tentorium  and  falx, 
but  found  no  tumor.  I  therefore  tapped  the  ventricles 
from  the  right  side  by  a  drainage-tube.  Following  this, 
there  was  a  brief  but  sharp  rise  of  temperature  to  104 
F..  which,  however,  quickly  subsided.  Four  days  later 
I  washed  out  the  ventricles  from  side  to  side  by  §  viij. 
of  a  warm  boric  acid  solution  (gr.  iv.  to  3  j.).  evidently 
to  the  boy's  comfort,  and  with  no  results  of  a  deleterious 
character.  The  boy  died  fifty-two  days  after  the  first 
operation.  The  post-mortem  showed  that  at  the  site  of 
the  drainage-tubes,  even  after  so  long  a  time,  there  was 
not  the  slightest  trace  of  inflammation  either  on  the  cor- 
tex or  in  the  ventricular  cavities,  and  the  cerebro-spinal 
fluid  evacuated  at  the  autopsy  was  less  turbid  than  that 
evacuated  at  the  operation.  There  was  not  any  perceptible 
trace  of  the  various  punctures.  The  cause  of  death  was 
a  tumor  of  the  cerebellum.  The  probe  had  penetrated  it, 
but  as  its  density  was  about  the  same  as  that  of  the  brain 
its  presence  could  not  be  appreciated.  Its  nature  has 
not  yet  been  determined. 

The  case  has  shown  clearly  that  the  rules  I  formulated 
for  the  operation  are  exact  ;  that  the  procedure  is  easy 
and  safe  ;  and  that  the  ventricles  may  not  only  be  drained, 
but  even  irrigated,  without  at  least  any  deleterious  re- 
sult-. W.   W.  Keen. 
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BRAIN,  VESSELS  OF  THE.    All  the  larger  Intracranial 

vessels  and  most  of  their  easily  visible  branches  lie  in  the 

enveloping  membranes — dura,  pia,  and  their  pro<  i 
Over  the  convexity  only  minute  branches  enter  or  leave 
the  bruin  proper.  "The  largest  arterial  twigs  directly  en 
tering  the  cerebrum  are  those  of  the  (basal)  pre  and  post- 
perforated  spaces.  The  largest  venous  rootlets  directly 
from   the  organ  are  the  corresponding  perforanta  and 

sonic   in  the  cieles.      Hence   the   vessels  of   the   mei 

have  to  be  included  in  any  account  of  the  encephalic  cir- 
culation ;  and  the  vascular  distribution— especially  the 
arterial— can  be  best  mapped  out  on  the  surface.  Prom 
studies  published  within  the  last  twenty  years  our  knowl- 
edge of  this  subject  has  been  greatly  developed.  Our 
aim  is  i"  reclassify  and  harmonize  the  often  puzzling  in- 
dependent and  rediscoveries. 

NOMENCLATURE.— In    this  article   the  simplified    terms 

of  Wilder  {v.  amended  li-t  in  New  Tori  Medical  Journal, 
November  25,  1885)  will  be  employed.  These 
tended— with  bis  approval— also  to  the  veins,  sinuses, 
and  so-called  meningeal  vessels.  As  these  last  lie  wholly 
in  one  of  the  membrane-,  ibe  dura,  the  general  term 
meningeal  does  not  accurately  define  them;  for  this  the 
unequivocal  dunil  is  substitute 
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The  only  anastomoses  of  special  interest,  between  dura] 
and  extradural  arteries,  are  with  those  of  the  orbit.  Such 
connections  always  exist.  Often  a  medidural  branch  en- 
ters, througb  either  the  sphenoidal  foramen  or  some 
special  opening,  and  supplies  the  external  wall,  even  sub- 
stituting partly  or  wholly  the  lachrymal  artery.  Or  a 
branch  of  the  lachrymal  may  take  the  reverse  course. 
Very  rarely  the  medidural  arises  directly  from  the  oph- 
thalmic (Zuckerkandl,  4  cases,  Hulston,  1).  and  then 
-  by  the  sphenoidal  fissure  to  its  usual  distribution. 
This  possible  origin  should  be  borne  in  mind  in  the 
rare  operation  of  tying  the  medidusal  at  the  base  of  the 
skull. 

IL.  Intrinsic  Arteries,  or  those  of  the  1'ia  and  Brain- 
substance. —  In  removing  the  brain  from  the  skull  we 
sever  at  its  base  the  four  arteries  which  suffice  for  its  en- 
tire blood-supply.  These  are,  anteriorly  the  two  caro- 
tids entering  through  the  carotid  foramen  and  canal. 
posteriorly  the  two  vertebrals  entering  beside  the  fora- 
men magnum.  By  means  of  communicating  branches 
at  the  base  of  the  brain — the  vertebrals  having  first 
united,  and  their  common  basilar  trunk  having  divided 
into  the  two  postcerebrals — the  primary  vessels  combine 
to  form  the  circle  of  Willis.  From  this  practically  all 
and  ojily  the  cerebral  arteries  emanate.  Previously, 
however,  several  blanches  are  given  off  by  the  vertebrals 
and  basilar  ;  while  the  carotid  yields  only  the  ophthal- 
mic. The  latter  is  said  always  to  originate  before  any 
of  the  cerebral  branches,  and  some  millimetres  before  the 
bifurcation  of  the  carotid. 

The  vertebrals  and  basilar  supply  in  their  course  the 
organs  of  the  posterior  fossa,  viz.,  cerebellum,  pons,  ob- 
longata, and  their  adnexa.  In  approaching  the  distal 
border  of  the  pons  the  vertebrals  unite  to  form  the  me- 
sa] basilar.  This  is  occasionally  divided  within  by  a 
septum,  or  separates  into  two  vessels  which  soon  reunite. 
The  basilar  lies  in  the  median  sulcus  of  the  pons,  direct- 
ly on  the  basilar  process  of  the  occipital  bone  ;  opposite 
the  central  border  of  the  pons  it  ends  iu  the  two  postce- 
rebrals. 

The  lateral  branches  are  : 

1.  Posteerebellar,  the  largest  offshoot  of  the  vertebral. 
It  passes  around  the  oblongata,  beside  the  pneumogastric 
serve,  to  supply  the  extremity  of  the  cerebellar  lobe  as 
far  as  the  median  line,  the  subvenuis  and  adjacent  sur- 
face, and  the  plexus  of  the  metepicosle. 

2.  Recurrent  spinal  twigs,  also  from  the  vertebral. 

'■>.  Medicerebellar,  usually  from  the  basilar  trunk. 
This  passes  along  the  middle  cerebellar  cms  to  the  pre- 
vent rad  surface  of  the  respective  cerebellar  hemisphere, 
including  the  flocculus. 

4.  Transverse  branches,  three  or  four  in  number. 
These  are  parallel  and  accessory  to  the  preceding. 

5.  Auditiea  interna. — Start;;  like  the  last,  but  passes  to 
the  internal  auditory  meatus  and  structures  of  the  inner 
ear. 

6.  Ponlicular  branches. — These  immediately  enter  the 
lions  perpendicularly,  and  supply  its  substance.  They 
represent  true  terminal  arteries  (Heubner),  quite  com- 
parable to  the  perforants  of  the  cerebrum.  From  the 
importance  of  the  tracts  supplied  they  have  likewise 
greal  interest  to  the  pathologist. 

7.  Bupercerebellar. — This  starts  near  the  end  of  the 
basilar,  passes  outward  along  the  front  bonier  of  the 
pons,  winds  around  the  crus  cerebri  near  the  optic  lobes, 
and  is  distributed  to  the  supervermis  and  general  dorsal 
surface  of  the  cerebellum.  It  also  supplies  the  postoptic 
arteries. 

The  basilar  brandies  all  emanate  at  practically  a 
righl  angle  to  the  mother  trunk.  Those  going  to  the 
surface  anastomose  much  more  freely  than  do  the  cere- 
bral arteries.  Accordingly  Heubner'  found  the  pia-dis- 
tricts  of  single  arteries  much  les>  definite  over  the  cere 
helium  than  over  the  cerebrum.  Moreover,  the  branches 
of  the  two  sides  communicate  dorsad  across  the  median 
line  :  this  is  explained  by  the  development  of  the  cere- 
bellum from  a  single  median  vesicle.  The  only  com- 
munication between  this  system  of  vessels  and  the  cere- 
bral—except   through    the"  basilar    trunk— is    by    small 


branches  of  the  precerebellars  and  postcerebrals 
the  crura  cerebri. 

(  ntcLE  of  Willis.— The  carotid  ends  al  the  outer 
angle  of  the  chiasma  in  two  main  branches,  the  prt 
medi-cerebral  arteries.  Al  about  l  ctm.  in  fronl  of  the 
chiasma  the  two  precerebrals  are  connected  by  the  pre 
communicant  From  either  the  medicerebral  or  the 
carotid  passes  the  postcommunicanl  to  the  correspond 
ing  postcerebral.  Hence  the  circle  (or  polygon)  of  Wil 
lis  is  made  up  by  l  precommunicant,  ','  precerebrals,  2 
medicerebrals  (or  2  carotids),  2  postcommunicants,  and 
2  postcerebrals.  This  is  the  classical  arrangement  ; 
from  it.  however,  then-  are  frequent  and  important  de 
viations.  Professor  Windle  found  thai  ii  held  in  onlj 
76,  or,  overlooking  anj  disproportion  in  the  postcom- 
municants, in  1 19  out  of  200  cases.  Only  in  the  ape-  do 
the  vertebrals  nearly  equal  the  can. lids.'  in  man.  Ehr- 
mann, from  157  measurements,  found  thai  very  constantly 
the  basilar  trunk  was  equal  to  one  carotid  [i.e.,  furnished 
one-third  of  the  brain -supply).  The  communicants  are 
noi  simply  to  re  establish  a  circulation  in  case  of  obliter- 
ation, but  they  normally  acl  to  equalize  pressure  in  the 

local  vessels.  When  this  circle  is  complete  and  of  nor- 
mal structure,  an  adequate  collateral  circulation  is  estab- 
lished after  occlusion  of  any  one  part.  From  this  circle 
and  the  first  few  centimetres  of  its  branches,  originate 
a  multitude  of  arterioles  passing  to  the  basal  ganglia  and 
adjacent  structures. 

The  components  of  this  circle  and  their  branches  : 
The  Precommunicant. — This  is  a  transverse  branch  be- 
neath the  rostrum,  from  1  to  2  mm.  in  size,  connecting 
the  two  precerebrals,  and  forming  the  anterior  side  of  the 
circle.  Windle  found  it  normal  in  159,  double  in  14,  in- 
completely so  (forked  at  one  extremity)  in  (i,  triple  in  1. 
absent  in  8,  and  associated  with  union  of  the  precerebrals 
in  2.  Wilder  notes  the  latter  condition  in  <i  oul  of  7  cases, 
and  Starr  in  2  of  14.  Duret  says  thai  when  double,  one 
is  of  normal  size,  the  other  very  small.  It-  place  is 
sometimes  supplied  by  a  fasciculus  of  small  twigs.  Its 
branches — more  numerous  whei.  the  communicant  is  un- 
usually long — are : 

1.  The  lermalica,  a  mesa!  vessel  at  its  origin.  Wildi  r 
found  this  present  in  all  the  7  brains  examined.  "  It 
usually  divides  soon  into  a  right  and  left  portion,  which 
supply  respectively  the  cinerea  forming  the  surface  of 
the  triangular  area  ventrad  of  the  genu  ami  rostrum,  and 
then  extend  around  the  genu  to  the  dorsal   aspect   of  the 

eallosum."     Windle  notes  it  in  9  of  his  cases.     It  passed 

along  the  longitudinal  fissure  for  two  thirds  of  the  length 
of  the  eallosum,  and  divided  into  branches  supply  ing  the 
opposed  surfaces  of  the  hemispheres.  When  the  com- 
municant is  wanting,  this  vessel  may  start  from  the  junc- 
tion of  the  precerebrals. 

2.  Small  retrograde  rami  to  the  gray  lamina  of  the 
chiasm. 

:i.  Arterioles  which  plunge  into  the  callosal  rostrum, 
and  very  often  one  or  two  considerable  branches  com- 
pletely perforating  the  rostrum  and  ramifying  on  the 
crura"  of  the  fornix,  the  anterior  commissure,  and  the 
septum. 

Tin'  Preeerebral. — This  at  its  origin  is  almost  perpen 
dieular  to  the  carotid.  Often  the  artery  of  one  side  is 
larger  than,  and  parti)'  substitutes,  that  of  the  other  side. 
Windle  found  it  normal  in  isi  of  200  cases.  In  2  the 
right  was  absent,  its  place  being  partly  Supplied  in  One 
by  twigs  from  the  righl  medicerebral,  in  the  other  by 
a' small  branch  from  the  carotid.  In  1  the  righl  was 
double  the  si/.c  of  the  left  :  in  1  the  two  united  to  a  Bin- 
gle  trunk  :  and  in  8  they  united  for  a  short  di8tani 
times  replacing  and  twice  accompanying  the  precom- 
municant, 

The  short  oblique  portion,  dorsad  of  the  optic  nerve. 
between  carotid  and  precommunicant,  represents  part  of 
the  circle  of  Willis.  This  portion  may  give  oil"  the  fol 
lowing  branches :  1.  Arteriole-,  to  the  optic  nerve  ol  the 

same  side.      2.    Lateral  arterioles  to   tin-  neighboring  eon 

volution  and  the  callosal  rostrum.  8.  When,  from  pre- 
mature div  ision  of  the  carotid,  the  preeerebral    L'ocs  over 

a  longer  course,  it  much  oftener  gives  large  twigs  to  the 
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Of  the  perforantes  as  a  whole,  it  may  be  said  that  they 
all  emanate  at  right  angles  from  the  inner  side  of   the 

mother  vessel.  Their  size  varies  from  i  to  H  mm.  They 
immediately  enter  the  brain  substance,  only  occasionally 
dividing,  and  never  anastomosing  before  doing  so.  They 
usually  run  a  further  short  course  before  branching.  The 
ultimate  distribution  of  each  is  pencil-shaped.  They  are 
destined  to  supply  the  central  gray  nuclei  and  the  cap- 
gules,  notably  the  inner.  They  are  all  true  terminal  ar- 
teries, without  any  anastomoses  either  between  them- 
selves or  with  Other  arteries.  According  to  the  French 
school,  even  their  finest  capillaries  do  not  connect,  but  on 
this  point  the  Germans  teach  otherwise. 

h.  Pia-branches  of  the  Medicerebral. — After  a  course 
..t  1  to  i\  ctm.  the  main  trunk,  either  at  one  stroke  or 
successively,  divides  into  several  large  branches.  1. 
Previously!  however,  there  are  usually  a  few  small  rami 
for  the  adjacent  borders  of  the  frontal,  and  especially  the 
temporal,  lobes.     (See  Plate  XXXII.) 

2.  Frontal  branch.  This  is  generally  the  first  large 
ramus.  Like  the  succeeding,  it  runs  some  distance  deep  in 
the  sulcus  and  subdivides  often,  at  least  before  appearing 
externally.  It  is  especially  destined  for  the  subfrontal 
convolution,  It  supplies  the  orbital  surface  of  the  frontal 
lobe  external  to  the  orbital  fissure,  and  the  convexity  dor- 
sad to  the  middle  of  the  medifrontal  gyrus,  caudad  to 
the  precentral  sulcus.  Duret  found  a  very  constant  cor- 
responding artery  in  several  species  of  animals. 

3.  Preparietal.     This  nourishes  the  precentral  and  ad- 

extremity  of  medifrontal  convolutions,  and  may  by 
an  early  branch  include  the  postcentral  also 

4.  Mediparu  lal.  This  may  gain  the  fissure  of  Rolando 
to  supply  not  only  the  postcentral  convolution,  but  dor- 
sad a  portion  also  of  the  precentral.  It  may  also  reach 
the  adjacent  parietal  region. 

5.  Postparietal.  This  is  a  large  branch  in  the  horizon- 
tal Sylvian  fissure.  Its  ramifications  do  not  extend  be- 
yond the  parietal  or  occipital  fissure,  but  may  pass  beyond 
the  supertemporal. 

6.  Temporal.  This  is  included  under  the  last  by 
many,  but  it  is  often  an  early  and  large  branch  of  the 
medicerebral.  By  its  numerous  considerable  subdivis- 
ions it  then  covers  practically  the  whole  external  tem- 
poral surface.  At  least  the  supertemporal  convolution 
and  much  of  the  meditemporal  are  regularly  supplied. 
Its  distribution  extends  nearly  to  the  suboccipital  convo- 
lution. 

There  is  no  special  artery  for  the  insula,  but  it  receives 
several  small  branches  from  the  preceding  as  they  cross 
it. 

Tlie  Postcommunicant. — Connecting  the  pre-  and  post- 
(carotid  and  vertebral)  systems.  They  start  from  the  caro- 
tid or  medicerebral,  and  run  directly  caudad  to  inosculate 
with  the  corresponding  postcerebral  at  5-12  mm.  from  the 
latter's  origin.  They  pass  ventrad  of  the  optic  tracts  and 
also  encounter  the  crura  cerebri.  In  size  and  occurrence 
these  vessels  are  variable,  and  frequently  unsymmetrical. 
The  left  is  more  often  the  smaller  or  even  absent,  though 
some  filiform  anastomosis  from  a  corresponding  branch 
of  the  carotid  usually  does  exist.  As  a  very  large  branch 
from  the  carotid,  especially  the  right,  it  may  replace  the 
corresponding  postcerebral  wholly  or  in  part,  or  con- 
versely ;  a  large  left  communicant  has  been  observed  to 
arise  from  the  postcerebral  and  supply  the  same  medice- 
rebral. Aside  from  disparity  in  size  (4:!  times)  the  post- 
communicants  were  normal  in  175  of  Windle's  cases, 
Excepting  Slight  anastomosis,  both  were  absent  in  3  cases, 
the-  ritrlit  in  9.  the  left  in  13.  In  7  both  were  very  small  ; 
in  28  the  right  was  much  larger  than  the  left  ;  in  15  the 
reverse. 

This  vessel  gives  off  laterally  pia-branches,  (<n  inter- 
nal, (h)  external,  and  (<•)  inconstant  penetrating  rami. 

''.  1.  Chiasmic  branches  to  the  caudad  side  of  the  chi- 
asm. 2.  Twigs  to  the  tuber  cinereum  and  inf  undibulum, 
a  descending  ramus  supplying  the  pituitary  body.  3. 
Two  to  the  mammillary  bodies. 

b.  1.  To  the  optic  tract.  2.  To  the  cerebral  crura.  3. 
Often  considerable  branches  to  adjacent  temporal  gyri. 

c  1.   Prethdlaiuic  urli  nj  (internal  and  anterior  optic  ol 


Duret).     It  penetrates  between  the  tuber  cinereum  and 
mammillary  bodies,  and  ramifies  in  the   more   ai 
pari  of  the  aula,  on  the  walls  of  the  infundibulum 
2.    Medithalamic   arterj   (posterior  internal   optic)      A' 
times  large,  it  enters  the  postperforated  Bpace  and  | 
directly  dorsad  mar  the  inner  thalamic  wall,  to  which 
and  the  gray  commissure  it  i-  distributed.     This  vessel 
ciiiies  as  often  from  the  postcerebral  as  from  the  post- 
communicant     The  prethalamic  may  also  have  the  same 
origin. 

Tin  Pottcerebrals,  from  the  end  of  the  basilar  to  the 
postcommunicants,  complete  the  circle  of  Willis.  This 
part  furnishes  :  1.  three  or  four  arterioles  to  tin-  internal 
aspect  of  the  crura  cerebri,  supplying  its  basal  layer,  the 

locus  niger,  etc.;  2,  little  branches  entering  the  thalamus 
through  the  postperforated  space.  Tins,,  accompany, 
and  often  include,  the  above-described  medithalamic  ar- 
tery. 

Windle  found  the  postcerebral  arteries  normal  in  173 
cases.  The  vessel  was  derived  from  the  carotid  instead 
of  the  basilar  in  11  cases  on  the  right,- 9  on  the  left,  and 
4  on  both  sides.  There  were  2  postcerebralson  the  same 
side — the  smaller  from  the  basilar,  the  larger  from  the 
carotid — in  3  cases.  1  on  the  righl  and  2  on  the  left. 

This  trunk,  in  passing  around  the  cms,  describes  a 
kind  of  semicircle,  directed  toward  the  transverse  Bssure. 
Dorsad  of  the  cms,  at  about  1  ctm.  from  the  optic  lobes, 
it  turns  latero-caudad  to  gain  thecalcarine  fissure,  where 
it  breaks  up  to  supply  the  basilar  postcerebral  region. 
From  its  cnnal  portions  it  supplies,  besides  other 
branches,  nearly  all  the  nutrient  arteries  of  the  cceliau 
walls. 

1.  Little  twigs  to  the  outer  part  of  the  erus.  penetrat- 
ing almost  immediately.  Instead  of  several  in  the  thala- 
mo-crural  sulcus,  there  may  be  a  single  larger  one.  par 
allel  to  the  main  stem. 

2.  The  fairly  constant  medioptic  (median  quadrigem- 
inal),  giving  fine  offshoots  in  its  course  to  the  crus,  and 
terminating  in  a  bunch  of  fine  vessels  in  the  interval  of 
the  optic  lobes. 

3.  Posthalamic  (so-called  posterior  and  external  i.  two  or 
three,  or  a  single  larger  one,  Btarting  midway  from  this 
portion  of  the  postcerebral,  and  following  the  cms  to  en- 
ter the  thalamus  between  the  geniculate  bodies. 

4.  Geniculate,  emanating  directly,  or  from  the  thala- 
mic. 

5.  Postchoroid  (posterior  and  lateral).  Btarting  near  the 

optic  lobes,  and  entering  between  the'  layers  of  the 
velum.  It  always  divides  into  two  principal  rami  :  a 
lateral  one  for  the  third  of  the  choroid  plexus  not  sup 
plied  by  the  prechoroid  artery,  i.e.,  for  the  plexus  over 
the  thalamus  ;  the  other  more  median  one  for  the  velum 
(ramus  r<  levrit). 

6.  Mediclwoid  (posterior  and  median  choroidal),  from 
the  postcerebral  at  its  nearest  approach  to  the  median 
line.      It   courses   beside  the  eonarium.  to  which  it  yields 

some  rami,  and  immediately  divides  into  two  branches, 
one  to  the  velum  of  the  aula,  the  other  exclusively  to  the 
choroid  plexus  of  the  same  cavity. 

The  choroid  plexi  and  velum  represent  a  double  layer 
(fold)  of  the  pia,  within  which  the  CCelian  arteries  and 
veins  course.  Duret  states  that  in  all  the  COeles  the  arte 
lies  to  the  velum  are  distinct  from  those  to  the  plexus, 
often  even  from  their  origin  at  tin  postcerebral,  and  al- 
ways at  their  entrance  into  the  corresponding  cav  ilv  .  and 

that  they  never  mingle  In  their  distribution.     From  the 

velar  arteries  are  detached  a  multitude  of  little  arterioles, 

which  penetrate  the  thalamus  1  to  P.  Ctm.  They  have 
the  arrangement  of  cortical  arterioles,  anil  ale  pencillnted. 

The  two  velar  blanches  terminate  iii  the  head  of  the  cau- 
date, either  simply  subependymal  or  passing  deeply  into 
its  substance.     The  velar  branches  t"  the  aula  emit  little 

arterioles  laterally  at  intervals  of  aboul  a  millimetre. 
These  penetrate  perpendicularly  the  adjacent  wall.  Thev 
supply  also  the  posterior  and  gray  commissures,  and  ter- 
minate in  a  tine  pencil  in  the  anterioi  commissure.  The 
plexus  arteries,  on  the  contrary,  do  nol  usually  participate 
in  the  nutrition  of  the  ccelian  walls  They  divide  into 
bair  or  live  Ion-  parallel  branches  tr w  hich  little  aiie- 
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Arterial  Distribution  over  Convexity   (fig.   1),  and  Mesial  Sur- 
face (FIG.   2):     PRECEREBRAL   IN    BROWN  :     MEDICEREBRAL   IN  GREEN:    POST 

Cerebral  in  Blue.    Branches  indicated    by  Shades  of  the  Primary 
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tlic  spinal  canal.  In  their  ultimate  distribution  they 
form  two  vascular  nets,  according  to  Langer,  one  in  the 
Outer,  the  other  in  the  inner,  layer  of  the  dura.  The  beau- 
tiful, almost  regular,  interlacing  of  the  former,  figured 
by  Langer  from  the  foetus,  the  writer  is  able  to  corrobo- 
rate. By  means  of  small  veinlets  penetrating  the  inner 
plate  of  the  skull,  the  dural  veins  communicate  ezten 
sivelv  with  those  of  the  diploe.     They  include  : 

1.  Medidural,  or  Vena  comites,  accompanying  the  medi- 
dural  artery  and  its  branches.  The  two  on  either  side  of 
an  artery  repeatedly  connect  with  each  other  and  with 
neighboring  veinlets.  The  largest  pair  is  about  the  com 
noon  trunk  of  the  artery.  One  of  these  passes  externally 
tl  rough  a  basal  foramen  to  the  pterygoid  veins.  The 
other  ends  in  the  medicerebral  vein  or  its  temporal  sinus 
or  directly  in  the  sphenoidal  or  cavernous  sinus,  with 
which  latter  it,  usually  at  least  connects.  The  diploic 
canals  have  some  special  openings  into  the  larger  medi- 
dural veins. 

2.  Superdurals.  These  appear  in  part  as  direct  con 
tinuations  of  the  preceding,  and  then  are  double.  They 
pa--  to  the  longitudinal  sinus,  largely  through  the  inter- 
mediation of  its  lateral  spaces.  Labbe  suggests  that  the 
supra-  and  medi-dural  veins  may  constitute  a  small  col- 
lateral path  between  the  long  sinus  and  basal  conducts. 

3.  Falcial  irunklels  (Fig.  4882,  k),  running  to  the  longi- 
tudinal sinus  aud  to  the  falcial  sinus  when  present,  other- 


vein  and  so  to  the  cavernous  -jnu-  Casual  mention  will 
be  made  of  most  of  the  special  terminations.  f 

II.  Veins  ok  i  hi.  Pi  \  urn  I!k  us  8i  bbi  \s<  k. — Prom 
their  derivation  and  discharge,  these  vessels  naturally 
fall  into  three  classes  : 

A.  The  supercerebrals,  passing  to  the  longitudinal 
sinus,  B.  The  internal  or  Galen's  system,  tributary  to  the 
tentorial  -inns.  ('.  Basal  vein-,  ending  in  the  various 
sinuses  of  the  base, 

A.  The  wpercerebral  veins  return  the  blood  from  the 
convexity  a-  tar  as  'he  Sylvian  Assure,  ami  from  the 
median  surface  of  the  hemispheres  as  far  a-  the  super 
callosal  fissure.  There  may  bea  Blight  interval  between 
the  frontal  set  ami  the  othei-.  or  a  smaller  vein  may  here 
occur:  otherwise  they  are  all  fairly  equidistant.  There 
are  usually  -i\  to  eight  large  trunks  on  each  side.  These 
veins  tend"  to  empty  into  the  sinus  in  pairs.     This  i-  less 

marked    in    the    frontal    set.     It    i-    most  easily  del t 

strable  in  the  foetus,  owing  to  the  absence  ol  Pacchionian 
bodies,  orthickening,  adhesions,  etc.,  at  the  border  of  the 
convexity.  The  last  pair  ends  in  the  -inu-  gome  three  to 
tive  centimetres  before  the  torcular.  The  second  or 
third  pair  from  the  last  may  be  somewhat  larger  than 
the  others,  ami  then  represent  the  so-called  anastomotic 
vein,  though  its  size  is  quite  as  much  due  to  the  greater 
width  of  the  brain  in  this  part,  Although  Labbe  says 
this  vein  runs  along  the  postcentral  fissure,  it  is  probably 
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wise  to  the  tentorial.  The  tentorial?  go  to  the  lateral 
and  tentorial  sinuses,  also  in  part  by  way  of  the  parasin- 
ual  spaces. 

4.  The  numerous  veinlets  for  the  other  dural  arteries. 
e.g.,  in  the  occipital  fossa,  have  a  more  independent 
course  and  end  in  adjacent  sinuses. 

I'-  nous  canals  of  the  diploe,  even  less  yielding  than  the 
sinu-es.  Breschet's  description  is  somewhat  modified  by 
Trolard.  The  diploe  is  made  up  of  little  areolae.  These 
canalize  in  any  direction,  though  in  general  ventrad  to 
discharge  near  the  base.  These  canals  are  quite  unsym- 
metrical,  aud  do  not  increase  in  size  in  their  course,  ex- 
cepting where  there  are  casual  enlargements;  areolae, 
conduits,  and  lacunae  are  lined  with  a  smooth  membrane. 
Generally  the  diploe  begins  to  appear  about  the  tenth 
year,  though  small  straight  veins  are  evident  earlier. 
Resorption  of  the  cancelli  goes  on  continuously,  and 
after  fusion  of  the  sutures  they  may  pass  from  one  bone 
to  another.  In  the  aged  we  find  a  sort  of  wide-spaced 
venous  plexus,  no  longer  canals.  There  are  several  ex- 
terior outlets  and  numerous  interior  ones.  Even  the  one 
through  the  supraorbital  notch  passes  to  the  ophthalmic 


identical  with  Krause's  foetal  vena  sulci  centralis.  More- 
over, each  SUpercerebral  vein  is  double,  al.-o  best  seen  in 
the  foetllB.     The  two  constituent  veins  are  of  unequal  size, 

the  larger  external  one  coming  from  the  convexity,  the 
smaller  inner  one  coming  from  the  median  surface  (of 
hemisphere).  They  may  soon  unite  to  one  trunk,  but 
generally,  in  their  further  course  to  the  -inu-  they  lie 
side  by  side  within  a  common  sheath,  and  do  not  lose 
their    integrity   as    independent    conduits    until    about    1" 

open  into  the  sinus.    Commonly  some  of  the  paired,  as 

well  as  their  constituent  double  vein-,  are  wanting  to 
complete  the  diagram. 

The  frontal  set  take  a  course  very  nearly  at  right  angles 
to  the  sinus,  or  the  tirst  of  them  may  even  run  cautlad 
along  the  Binus  before  discharging.  Thej  usuallyspring 
over  to  the  dura  a  couple  of  centimetres  away  from  the 
sinus.  Farther  along  the  sinus  the  vein-  take  a  mole 
and  more  oblique  cour-e  until  lhe\  at  la-t  run  forward  a 
distance  of  three  or  four  centimetres,  t"  discharge  against 
the  current.  At  the  border  of  the  convexity,  or  farther  out 
in  the  pia.  the  vein  make- the  necessary  bend  to  approach 
the  sinu-  a-  described.      It  then  runs  a  short  distance  in 
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II  rain. 

Brain. 


through  the  velum  receives  the  following,  all  at  right  an- 
gles : 

1.  The splenial  veins  (Fig.  4882,  f. )  are  very  small,  and 
but  two  or  three  in  number  as  they  come  oul  through  the 
Comix.  They  often  combine  with  thalamic  radicles  and 
empty  as  one  trunk  into  the  velar. 

2.  The  thtihiiiw-crimil  vein,  usually  one  on  each  side, 
but  sometimes  multiple  (Fig.  4883,  //*.,  //*.).  This  begins 
about  the  cerebral  cms,  makes  its  way  dorsad  and  niesad 
through  the  thalamus,  and  joins  the  portio  recta  at  about 
its  middle  point.  It  approaches  the  vcntrad  side  of  the 
velar,  ami  hence  is  but  too  easily  overseen.  Neither  1  nor 
2  runs  any  length  in  the  velum. 

:i.  The  thalamic  veinules  are  very  variable  in  size,  num- 
ber, and  position.  They  may  even  be  entirely  wanting, 
or  run  to  neighboring  veins,  e.g., 
the  postcornual.  These  only  arise 
to  a  limited  extent  in  the  thala- 
mus ;  they  come  chiefly  from  the 
alhalis  beyond,  running  across  or 
a  trifle  embedded  in  it.  Where  one 
of  these  is  specially  large  it  might 
be  termed  the  transthalamic. 

Opposite  or  toward  the  apex  of 
the  thalamus,  the  velar  vein  is 
formed  by  the  immediate  or  medi- 
ate union  of  several  small  trunks. 
Must  of  these  are  in  a  cluster  com- 
ing  in  laterally  between  thalamus 
and  striatum;  the  latter  nucleus 
appears  much  richer  in  veins  than 
the  former.  Of  all  but  the  first, 
the  intracoelial  course  of  these 
veins  is  subependymal. 

1.  The  rnedicornual  vein  (Fig. 
4883,  I.)  takes  a  sinuous  course  in 
the  outer  edge  of  the  choroid 
plexus,  of  about  doulfle  the  actual 
distance.  Its  membranous  envel- 
opment makes  it  a  counterpart  of 
the  pia-veins,  and  hence  the  actual 
continuation  of  the  velar,  as  held 
by  Bell.  It  begins  in  the  middle 
horn,  where  it  is  said  to  anasto- 
mose with  the  subcornual.  It 
comes  out  of  the  horn  with  the 
plexus,  bends  to  follow  the  lateral 
thalamic  border,  and  ends  in  any 
one  of  the  veins  near  the  com- 
mencement of  the  velar.  Mean- 
while it  receives  a  multitude  of 
radicles  from  the  plexus,  and  some 
that  seem  to  come  from  the  sur- 
face of  the  thalamus. 

2.  The  Imnial  vein  comes  from 
the  thalamo-striatal  groove,  be- 
neath the  taenia.  Nevertheless  it 
has  few  tributaries  from  the  thala- 
mus. This  short  trunk  is  made 
up  by  three  sets  of  veinules:  (a) 
Striatal.  Of  these  there  are  usu- 
ally two  or  three  larger  and  several 
smaller  branches,  coining  from  the 
substance  and  surface  of  the  cau- 
date, and  passing  to  the  taenia! 
trunk  or  to  either  of  the  folio  wing  : 

(b)  A  prealbal  trend  of  veinules,  passing  along  the  outer 
ccelian  border  toward  the  precornu,  and  thence  largely  to 
the  alhalis  of  the  frontal  lobe,  (c)  An  opposite  trend, 
directly  caudad,  a  short  distance  along  the  outer  ccelian 
wall,  and  coining  from  the  lenticular  nucleus,  the  Inter- 
na] and  external  capsules,  and  the  superimposed  portion 
of  the  centrum  semiovale.  Many  of  these  various  alba! 
radicles  can  be  followed  almost  to  the  cortex  ;  their  an- 
gles of  union  are  acute. 

3.  The  paniseptal  trunk  (Fig.  48H3,  <>.  ").  This  short 
Vessel,  with  its  two  constituent  precornual  veins,  is  the 
most  direct  continuation  of  the  velar.  Laterally  it  re- 
ceives small  septal  and  yeuual  accessions.     There  are  usu- 


ally two  parallel  preeornuals  (/>/>).      The\   come  from  the 
extremity  of  the  horn  and  follow  it-  contour  around  to 
tin-  septum,  or  run  in  the  adjacent  border  of  the  I   ■ 
though  tiny  take  up  no  important  radicle-  from  that  nu 

pleUS,  Their  multitude  Of  radicles  come  from  the  allialis 
in  the  basal  portion  of  the  frontal  lobe,  also  demonstrable 
nearly  to  the  cortex. 

■1.  The  mperalbah  (Pig,  4ss;s.  „>n  are  commonly  two 
small  trunks  that  appear  at  the  outer  border  of  the' code. 
Opposite  the  body  of  the  caudate,  cross  the  latter,  and 
empty  through  tin-  l.enial  or  paraseplal  trunk.  The\ 
come  from  the  cielian  root',  and  the  frontal  and  parietal 
alhalis  dor-ad  of  th08e  previously  described. 

('.    Basal   Veins. — These  do   not   constitute  a   gystem 

in    the  sense   of  having    a    common    point    of  discharge 


Fro.  ISS8.  —The  Ccelian  \  eins. 

— in  fact,  they  have  already  been  described  in  part  under 
Bubcerebral  Vein.  Although  they  are  quite  Irregular  in 
termination — small  veins  seem  occasionally  to  end  at  any 
point  in  the  basal  sinuses — still  there  are  four  frequent 
points  of  discharge  :  1,  Cavernous  (and  sphenoidal)  sinus ; 
'J,  superpetrosal  sinus  ;  3,  middle  of  lateral  -inus  ;  -1.  some 
sinus  about  the  foramen  magnum. 

1.  Some  small  veins  from  the  pituitary  body  and  other 
structures  about  the  sella  turcica  have  been  described  as 
tributary  to  the  vene  circle  of  Ridley.  Hut  the  largest 
vein  discharging  at  this  point  is  tin-  media r< hrni.  a  super- 
ficial vessel  following  the  Sylvian  fissure.  This  should 
be  distinguished  from  the  smaller  though  complementary 
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vertebrate  from  the  moment  they  penetrate  the  vertebral 
canal."  This  point  has  recently  been  elaborated  by  Rii- 
Hangev  (vidt  abstract  in  Boston  Medical  and  Surgical  Jour- 
388,  ii..  323).  He  shows  that  by  this  cushioning  the 
pulsatory  movements  of  the  arteries  are  not  abolished  as 
the)'  would  be  if  they  tilled  the  bouy  canals.  The  diam- 
eter of  the  carotid  canal  lie  gives  as  5-7  mm.  ;  thai  of 
the  artery,  3-4.3  mm.  In  the  cavernous  sinus  the  ar- 
tery, though  situated  at  one  .side  of  the  cavity,  is  nut  in 
contact  with  either  the  bone  or  the  dura. 

The  various  retarding  bends  and  angles  in  both  classes 
of  vessels  can  only  be  referred  to.  They  affect  very  un- 
equally i lie  circulation  in  the  different  parts.  The  ex- 
istence in  the  pia  of  vessels  larger  than  capillaries,  con- 
necting the  arteries  with  the  veins,  has  been  many  times 
asserted  and  denied— the  last  investigator,  Labbc,  contriv- 
ing to  do  both.     This  point  still  awaits  final  settlement. 

III.  The  Dural  Sinuses. — The  encranial  sinuses  are 
all  intradural,  and  all  except  the  tentorial  (with  the  fal- 
eial)  lie  against  the  cranial  wall.  They  do  not  collapse 
on  being  slit  open,  nor  do  they  admit  of  much  disten- 
tion— the  falcial  and  the  parasinual  spaces  excepted. 
They  are  lined  by  a  continuation  of  the  inner  membrane 
of  the  jugular.  Allen  counts  16  sinuses  ;  10  paired  (sym- 
metrical), and  6  unpaired  (azygous).  But  their  number 
depends  so  much  on  the  way  they  are  divided  as  to 
cause  the  remark  that  the  easiest  piece  of  anatomical 
work  was  to  describe  a  new  sinus. 

They  have  been  variously  classified  :  (a)  In  two  re- 
ciprocally perpendicular  planes,  the  vertical  plane  in- 
cluding the  longitudinal  and  tentorial  (plus  falcial),  the 
horizontal  including  the  remaining ;  or,  (b)  in  three 
horizontal  planes  ;  or,  (c)  as  connecting  at  three  points, 
viz.,  the  torcular  and  the  two  cavernous  sinuses  (to 
which  Trolard  sought  to  add  a  precondyloid  contluens) ; 
or,  (d)  according  to  the  area  drained. 

The  Longitudinal  Sinus. — This,  the  longest  sinus,  runs 
parallel  to  the  sagittal  suture,  slightly  grooving  the  bone 
in  a  curved  line  from  near  the  crista  galli  to  the  internal 
Occipital  protuberance.  It  lies  between  the  folds  of  the 
falx,  as  they  diverge  to  continue  as  the  parietal  dura. 
Its  section  presents  a  rounded  triangle,  increasing  in  size 
from  the  accession  of  large  veins.  Its  lumen  toward  the 
bottom  is  crossed  by  numerous  irregular  strands  (trabec- 
ule, chordae  Willisii).  The  openings  from  the  supercer- 
ehral  veins  are  usually  larger  than  those  from  the  para- 
sinual spaces  (and  dural  veins).  The  sini  subaltern]  of 
Mulacarne  are  often  seen  in  the  falx  just  beneath  the 
sinus,  and  present  more  or  less  developed  parallel  narrow 
passages  freely  connecting  with  the  main  vessel.  At  the 
torcular  this  sinus  more  often  turns  into  the  right  lateral. 
Barely  it,  or  its  tributaries,  drops  down  through  the  falx 
to  the  falcial  sinus,  or  just  before  the  torcular  to  the  ten- 
torial, or  even  divides,  following  the  lambda  sutures  to 
each  lateral  sinus.  The  whole  longitudinal  sinus  may  be 
occluded  without  causing  disastrous  results. 

Falcial  Sinus. — This  may  run  along  about  two-thirds 
of  the  free  border  of  the  falx  or  near  the  border,  and 
then  represents  the  continuation  of  the  tentorial  sinus. 
It  is  rather  a  large  dural  vein  than  a  sinus.  At  its  com- 
mencement, the  occasional  interhemispheric  veins  empty. 
Its  only  lateral  tributaries  are  usually  small  dural  vein- 
oles,  though  part  of  the  supercerebral  veins  or  of  the 
longitudinal  sinus  have  in  rare  instances  been  seen  to 
turn  this  way.  On  the  contrary,  Knott  once  saw  the  fal- 
cial pass  to  the  longitudinal,  and  some  connection  be- 
tween the  two  is  not  uncommon. 

But,  as  stated  by  Luscbka,  this  sinus  is  very  variable 
in  size  and  occurrence.  In  a  series  of  adult  subjects  the 
writer  found  that  its  average  occurrence  was  only  one  in 
six  ;  in  the  fa'tus  it  was  never  present.  Trolard's  attempt 
at  presenting  this  as  an  important  anastomosis  between 
the  dorsal  and  internal  systems,  or  as  a  safety-diverticle 
of  the  latter,  was  quite  overdrawn. 

Tentorial  Stuns. — This  lies  at  the  junction  of  the  falx 
and  tentorium  (Figs.  4882  and  4883,  a).  It  extends  in 
full  size  from  the  torcular  to  the  intersection  of  the  free 
faleial  and  tentorial  borders  opposite  the  point  where  it. 
receives  its  main  tributary,  the  vein  of  Galen.  Its  section 
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is  a  triangle  with  narrow  base  resting  on  the  tentorium. 
Laterally  it  take-  up  small  dural  radicles,  and  often  a  bu- 
percerebellar  vein.  It  is  straight,  lies  in  the  median  line, 
ami  is  directed  caudad.  "  It  opens  into  the  lateral  sinus 
by  an  oval  mouth  formed  by  Btrong  pillars  of  fibn  8." 
Torcular. — A  confluent sinuwn  in  the  sense  of  the  old 

Writers  does  not  exist.      •■  The  righl  lateral   sinus  for  lie' 

most  part  begins  higher  than  the  left,  and  may  be 
sidered  as  the  continuation  of  the  longitudinal.     In  some 
subjects  the  righl   or  lefl  lateral  sinus  begins  from  the 

longitudinal  one,  while  that  of  the  other  side  is  ci  D 
tinuous  from  the  tentorial  :  anil  then  the  lateral  sinuses 
ari'  separated  at  their  origin  by  a  membranous  isthmus " 
(Charles  Bell,  1827).  Budinger  speaks  of  a  "valvular 
arrangement  "  separating  the  two  currents.  In  26  out  of 
Knott's  U  cases,  the  tentorial  opened  into  the  left  lat- 
eral sinus,  in  (i  into  the  right,  in  12  mesially.  The  sta- 
tistics given  below,  on  the  larger  jugular  canal,  bear  on 
this  question.  This  peculiarity  of  the  paths  at  the  tor- 
cular tends  to  prevent  a  reflux  of  blood  from  one  into 
the  other,  or  any  interference  of  the  currents. 

However,  in  a  considerable  minority  of  cases  the  cut 
rents  must  intermingle.  From  the  arrangements  of  tin; 
sinuses  at  the  torcular,  thrombosis  of  the  longitudinal 
and  right  lateral  is  more  often  associated  than  of  the  lon- 
gitudinal and  left.  A  comparison  of  the  few  casual  casi  s 
at  hand  shows  6  of  the  former  to  2  (or  possibly  '■>)  of  the 
latter.  Of  course,  much  more  frequently — in  12 — all  three 
sinuses  were  involved. 

Lull  riil  Si  a  us. — This  runs  from  the  torcular,  at  first  in 
the  attached  tentorial  border,  then  curves  (flexura  sig- 
iiiiiiilni)  to  follow  the  groove  in  the  mastoid  and  gain  the 
jugular  canal.  It  has  been  seen  to  take  a  more  basal 
course,  running  first  in  the  cerebellar  falx,  then  beside 
the  foramen  magnum  to  its  usual  exit.  From  the  exten- 
sive investigations  of  llartmann.  Riidinger,  Bezold,  and 
Politzer,  it  appeal's  that,   frequently   the  sigmoid   portion 

approaches  within  a  few  millimetres  of  the  posterior  wall 

of  the  auditory  meatus.  The  one  into  which  the  longi- 
tudinal sinus  turns,  usually  the  right,  is  double  the  Bize 
of  the  other,  and  also  a  trifle  longer.  Rarely,  one  lateral 
is  minimal  in  size  or  even  absent.  It  receives  laterally 
the  postcerebral  and  paracerebellar  veins  and  superpetro- 
sal  sinus,  and  gives  off  two  inconstant  emissaries. 

Cavernous  sinus,  distinguished  b\  its  irregular  outline 
and  cellular  or  reticulated  appearance  from  intercross- 
ing fibrous  bands.  It  represents  a  colossal  perivascular 
structure  about  the  carotid,  in  a  way  similar  to  that  es- 
tablished by  Braune  and  his  .school,  for  certain  lymphat- 
ics accompanying  veins.     The  late  Von  I. anger,  in  one 

of  his  last  publications,  based  on  corrosion  ami  other 
preparations  from  infantile  subjects,  showed  that  the 
cavernous  sinus  is  originally  a  ploxiforin  net-work  of 
veins,  which,  by  fusion  of  its  channels,  takes  on  its  later 
characteristics.  The  wall-resorption  goes  on  to  old 
when  villous  offshoots  of  the  remaining  trabecular  are 
often  seen  to  project  into  its  cavity.  It  is  traversed  by 
the  carotid  (cavernous  portion).     All  the  orbital  nerves 

except  the  optic  pass  near  or  through  its  outer  wall.  lie- 
sides  veins  and  emissaries,  it  is  the  communicating  centre 
for  all   the  prebasal  sinuses.     Frontad  it  tapers  to  the 

Ophthalmic    vein— the    swollen    end   of    which     has    been 

dubbed  sinus  ophthalmicus. 

Laterally,  the  cavernous  reeeivi  a  the  sphenoidal 

This   runs   out   along   the    dependent    side   of   the    lesser 

sphenoidal  wing.  Knoii  notes  great  variability  in  its  size, 
though  never  complete  abst  nee,  a  small  vein  at  least  i" 

ing  found.  Peripherally  it  receives  or  connects  with  a 
medidural  vein,  and  also  a  diploic  canal,  and  may  take  up 
the  medicerebral  and  connect  with  ophthalmo-dural  veins. 

The  subsphenoidal  sinus,  on  the  great  wing  oi  the  bone, 
was  found  by  Knott  II  times  on  the  right  and  !i  on  the 
left  side. 

Mesad,  the  cavernosi  connect  by  the  two  transverse 
sinuses — which  alone  deserve   to   be  called   transverse. 
These  follow  the  walls  of  the  sella  turcica,  curve  si 
to  enclose  the  pituitary  body,  and  complete  the  so 
vene-circle  of  Ridley. 

&nus  prapetrosus  (jugularis  Bpurius  of  Luschka,  pe- 
ril! 
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about  the  hypoglossal  bundles  as  they  unite  in  the  inner 
portion  of  the  foramen,  from  which  two  veins  passed 
down  the  canal.  Trolard  says  that  externally  the  pre- 
condyloid  foramen  presents  a  deep  cavity  in  which  is 
lodged  a  true  venous  confluens.  Ventrad  its  wall  is  hid- 
den by  the  external  part  of  the  atlo-occipital  ligament. 
He  says  that  this  confluens  receives  rive  veins  :  1,  Ventrad 
and  mesad,  the  medilacerate  ;  2,  latero-ventrad,  a  con- 
nection with  the  subpetrosal  vein  ;  li,  dorsad,  a  precondy- 
loid  vein  ;  4,  lalero-dorsad,  an  inconstant  vertebral  vein 
(passing  between  atlas  and  occiput,  behind  the  internal 
jugular,  sometimes  in  a  bony  canal).;  5,  a  little  vein  on 
the  pre-atlo-occipital  ligament,  communicating  across 
with  the  intraspinal  sinuses. 

Dwight,  in  the  same  series  of  142  skulls,  found  the 
preconclyloid  foramen  larger  on  the  same  side  as  the  jugu- 
lar in  16,  on  the  other  side  in  11,  the  two  sides  equal  in 
115.  "  There  docs  not  appear  to  be  any  definite  relation 
between  their  si/.e  and  that  of  the  postcondyloids." 

5.  Small  uncertain  veins  through  the  foramen  magnum 
or  beside  the  vertebral  arteries,  connecting  some  mar- 
ginal sinus  or  vein  with  the  vertebral  and  spinal  vessels. 
The  tine  veins  in  the  spinal  cord  also  connect  with  intra- 
Bubstantial  ones  above. 

6.  Emissarium  occipitale,  a  small  mesal  conduit  from 
the  torcular  through  the  occipital  protuberance  to  the 
external  veins  of  the  occiput.  It  is  often,  but  not  always 
sinuous,  and  takes  up  an  azygoid  diploic  trunk.  Knott 
found  it  as  a  small  but  traceable  vein  in  six  of  his  forty- 
four  cases.  In  most  of  the  others  there  was  a  small  vein 
piercing  one  of  the  bone-plates  and  anastomosing  with 
the  diploe  veins. 

7.  Emissarium  Parietale. — In  100  skulls  Gruber  found 
the  parietal  foramen  on  both  sides  in  29,  on  the  right  in 
19,  on  the  left  in  12  ;  average  distance  from  angle  of  oc- 
cipital squama,  3-5  ctm. ;  distance  from  sagittal  suture, 
2-17  mm.  Their  size  varies  ordinarily  from  i  to  1  mm. 
They  do  not  terminate  internally  directly  in  the  long 
sinus,  but  in  the  parasinual  spaces  or  dural  veins. 

8.  Diploic  Connections. — Innumerable  small  openings 
through  the  inner  plate  of  the  skull  connect  the  dural 
veins  and  spaces  with  the  diploe  canals.  These  are 
largest  and  most  numerous  along  the  longitudinal  sinus 
(corrosion  preparation). 

9.  Orbital  Connections. — (a)  The  ophthalmic  vein  is, 
next  to  the  jugular,  the  largest  and  most  constant  of  all 
the  passages.  It  empties  largely  into  the  cavernous  sinus 
(through  the  orbital  fissure,  where  it  bears  a  constant 
constriction),  but  has  free  anastomosis  with  the  pre  facial 
vein  at  the  inner  canthus.  Allen  says  that  formerly  the 
trunk  of  the  facial  was  opened  at  this  point  to  relieve 
cerebral  congestion,  (b)  The  central  retinal  vein  has  full 
anastomoses  with  the  ophthalmic,  but  goes  as  a  rule  to  the 
cavernous  sinus,  or  frequently  to  a  fine  venous  plexus 
around  the  optic  nerve,  and  then  by  several  veinules  in 
part  to  the  subophthalmic  vein,  in  part  to  the  said  sinus. 
(c)  The  smaller  subophthalmic  vein  or  veins  connect 
doubly  with  the  larger  into  which,  or  oftener  into  the 
sinus  cavernosus,  they  discharge  (always  afferent,  say 
Besemann  and  H.  Meyer).  Peripherally,  they  anasto- 
mose with  facial  and  even  pterygoid  veins,  (d)  The  oph- 
thalmo-dural  vein  of  Hyrtl  (1859)  is  practically  included 
under  the  more  or  less  constant  connection  of  the  medi- 
eerebral  vein  and  the  sphenoid  sinus.  Occasionally  this 
sinus  or  vein  has  a  small  anastomosis,  through  the  lateral 
part  of  the  orbital  foramen,  with  the  ophthalmic  or  other 
orbital  vein.  Evidently,  the  vena  aberraus  of  Verga 
(1856)  should  be  classed  here.  As  a  passage  from  the 
ophthalmic  vein  or  cavernous  sinus  to  the  lateral  sinus, 
Knott  mentions  one  case  (on  right)  ;  or  between  ophthal- 
mic vein  andsuperpetrosal  sinus,  three  instances  (on  left ). 

10.  The  emissary  of  the  foramen  rotundum  from  the  cav- 
ernous sinus,  and  accompanying  the  superior  maxillary 
nerve  as  described  by  Nuhn,  was  twice  seen  by  Knott  (on 
right). 

11.  The  medidural  vein  discharges  largely  through  the 
oval,  or  spinous,  foramen.  Nuhn  described  a  pair  of 
veins  which,  after  traversing  the  oval  foramen,  formed  a 
plexus  about  the  inferior  maxillary  nerve  and  terminated 


in  the  infratemporal  veins.  Knott  found  these  veins  on 
both  sides  in  IN  ;  I  wo  veins  on  right  and  one  on  left  in  6  ; 
the  reverse  in  4  ;  a  single  vein  on  each  side  in  11  ;  no 
vein  on  one  side  in  5.  Luschka  and  Trolard  describe  a 
vein,  from  the  cavernous  sinus,  that  receives  dural  veins 
from  the  anterior  petrous  surface  and  departs  through  the 
oval  foramen  ;   in  this  case  the  medidural  emerges  th] 

the  spinous  foramen. 

12.  Plexuss.  8inus  Caroticue. — Bell  (1827)  mentions  a 
r,  naaodaiisarU  riacaroUdis,  as  an  emissary  from  a  petrous 
sinus,  descending  through  the  carotid  canal,  Rektorzik 
(1858)  seems  to  have  rediscovered  this.  A  prolong 
of  the  cavernous  sinus  into  the  carotid  canal  constitutes 
the  sinus  caroticus.  This  breaks  up  int.,  a  plexu 
small  veins  about  the  artery,  converging  to  one  or  more 
small  trunks  below,  thai  may  pass  to  th<  internal  jugular. 
It  may  connect  with  11  and  18.  Km.it  was  always  able 
to  find  this  communication,  though  the  vessels  varied 
much  in  size  and  number. 

18.  Vena MedHacerata. — Englisch  is  credited  with  hav- 
ing described  (1868)  a  constant  communication,  outside 
the  skull,  between  the  cavern,  us  sinus  and  the  subpe- 
trosal vein.  As  inferior  petro-occipital  sinus,  Trolard  in- 
dependently describes  the  same.      "  On  the  exterior   have 

of  the  cranium  a  small  vein  occupies  a  groove  extending 

between    the   two   lacerated    foramina.       Its    direction    is 

latero-caudad.     It  inosculates   with  cavernous  sinus  or 

carotid  pleXUS,  and  with  the  precondvloi.l  confluens  "  (fl. 
supra,  sub  4).  Knott  found  this  in  fourteen  out  of 
thirty-three;  cases. 

14.  Vi  on  subpt  trosa,  from  the  subpetrosal  sinus,  through 
the  premedian  portion  of  the  foramen  postlacerum,  to 
the  jugular  vein.  Here  it  is  separated — nol  rarely  by 
bony  lamina,  thus  forming  the  foramen  an., malum  of 
Gruber,  1869 — by  three  nerve-trunks  from  the  jugular 
canal.  From  numerous  investigations  Gruber  found 
that  only  rarely  did  this  vein  pass  quite  through  the  fo- 
ramen before  entering  the  jugular,  and  that  then  it  flrsl 
connected  with  the  termination  of  the  lateral  sinus. 
However,  in  8  out  of  22  times  Knott  found  thai  the  vena 
subpetrosa  ended  at  about  the  level  of  the  lower  margin 
of  the  jugular  foramen;  in  9  a  little  above;  and  in  5  a 
little  below.  It  connects  also  with  the  precondyloid 
vein  or  confluens,  and  commonly  receives  the  internal 
auditory  veins. 

To  these  may  be  added  the  following,  of  rare  occur- 
rence in  the  adult : 

15.  Emissarium  temporale  (foramen  jugulare  Bpurium). 
This  is  held  to  be  a  relic  of  the  primary  jugular  vein. 
Where  present,  it  proceeds  from  the  prepetrosal  sinus, 
perforates  the  temporal  bone  beneath  the  rool  of  the  zy- 
gomatic arch,  emerges  just  behind  the  glenoid  fossa  at 
the  edge  of  the  porus  acusticus  externus,  and  ends  in  the 
external  jugular  system. 

16.  "Fora/nu  n  cacum,  in  foetal  life  a  communication  be- 
tween the  longitudinal  sinus  and  the  veins  of  the  frontal 
sinus,  ethmoid  bone,  and  nose.  Rarely,  if  ever,  observed 
in  the  adult. 

17.  The  very  rare,  pathological  venous  blood  tumors  of 
the  cranium  (v.  Mastin,  Journal  of  the  American  Medical 

Association,  1886),  arteriovenous  aneurisms  of  the  scalp, 
etc.,  occasionally  communicate  on  the  one  hand  with  ex- 
ternal veins  of  the  head,  on  the  other  through  openings 
in  the  bone  usually  with  the  long  sinus. 

Lymphatic  Ststbm  in  the  Brain. — There  arc  no 
lymphatic  glands  in  the  cranial  cavity  ;  nor  does  the 
brain  possess  a  system  of  independent  lymphatics. 
Within  the  brain-substance  all  the  larger  lymph-pat 
accompany  the  blood-vessels  as  cylindrical  enveloping 
spaces.       These    arc    at     least     twofold  ntitial 

spaces  between  media  and  advenlitia,  which  latter  arc  not 
closely   bound  together    in    the    vessels  of    I  he  central  ner- 

vous  system  as  in  the  remainder  of  the  body  .  '!')/"  ri- 
vascular  spaces  of  His  and  Robin,  connecting  with  the 
subpial  or  so-called  epicerebral  space.  Their  existence 
in  normal  tissues  has  been  repeatedly  disputed,  and  un- 
questionably their  si/.e  Is  artificially  much  increased  by 
the  usual  methods  of  preparation.  The  latest  Investigat- 
ors, Rossbach  and  Sehrwald,  assert  very  positively  the 
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of  the  skull  and  dura,  by  the  pouring  out  of  cerebro- 
spinal fluid,  are  not  true  cephaloceles,  and  are  more  prop- 
erly termed  pseudo-meningoceles.  Protrusion  of  brain- 
substance  in  compound  fractures  of  the  skull  is  not  con- 
sidered here,  though  sometimes  improperly  called  a  hernia 
cerebri;  the  correct   designation  is  prolapsus  cerebri. 

The  varieties  of  cephalocele  depend  upon  the  contents 
of  the  tumor.  Hence  we  have  a  meningocele  where  the 
hernial  contents  are  cerebro-spinal  fluid  alone  pressing 
out  the  dura  mater  ;  a  hydrocephalocele,  where  the  tumor 
consists  of  an  internal  hydrocephalus  expanding  and 
forcing  outward  the  ventricular  walls  ;  and,  finally,  an 
encephalocele ,  composed  wholly  of  brain -substance  with 
more  or  less  fluid  usually  surrounding  it. 

These  tumors  are  mostly  of  congenital  origin,  but 
there  are  certain  rare  cases  in  which  they  are  acquired 
after  birth,  through  disease  of  the  cranial  bones  or  trau- 
matism. It  is  usual,  therefore,  to  distinguish  two  forms 
of  cephalocele,  the  congenital  and  acquired.  In  describ- 
ing the  latter  it  will  be  best  to  use  the  prefix  p«  udo. 

Coxgexital  Cephalocele. — These  tumors  almost  al- 
ways have  their  pedicles  at  or  in  the  immediate  neigh- 
borhood of  some  cranial  suture.  The  great  majority  are 
in  the  anteroposterior  median  line,  as  a  rule  either  in 
the  frontal  or  occipital  region.  According  to  Giovanni 
Reale,  who  collected  68  cases  of  cephalocele,  10  were  at 
the  nasal  root,  9  in  the  frontal  suture,  5  at  the  posterior 
fontanelle,  and  22  in  the  occipital  bone,  the  rest  arising 
from  some  of  the  lateral  sutures.  Larger  tabulated  85 
cases,  44  of  which  were  occipital,  and  41  frontal  or  sin- 
cipital. The  favorite  location  of  the  sincipital  tumors  is 
at  the  root  of  the  nose,  either  at  the  inferior  part  of  the 
frontal  suture  or  at  the  junction  of  the  ethmoid  and 
frontal  bones.  The  hernial  canal  or  opening  is  gener- 
ally bounded  by  the  separated  or  more  or  less  malformed 
ethmoid,  frontal,  nasal,  or  lachrymal  bones,  and  some- 
times even  the  nasal  process  of  the  superior  maxilla. 
The  occipital  cephaloceles  are  the  most  frequent  of  all. 
They  are  situated  either  in  or  near  the  posterior  fonta- 
nelle, or  lower  down  under  the  occipital  protuberance, 
where  the  hernial  opening  may  be  conjoined  with  the 
foramen  magnum.  Hernial  protrusions  from  other  sut- 
ures are  much  more  rare,  although  they  do  occur  in  the 
greater  fontanelle,  in  the  squamous  suture,  or  between 
the  ethmoid  and  sphenoid  bones  at  the  base  of  the  skull. 

Cephalocele  is  uncommon,  Trelat  finding  but  3  in  12,- 
000  births,  and  Vines  1  in  5,000.  It  is  said  to  be  more 
common  in  females  than  in  males,  though  Z.  Lawrence 
(quoted  by  Erichsen,  "Surgery,"  vol.  ii.,  page  378)  col- 
lected 39  cases,  21  of  which  were  males. 

The  tumors  vary  in  size  from  that  of  a  pea  to  that  of 
a  child's  head.  The  occipital  are  always  the  largest,  and 
are  usually  hydrocephaloceles.  The  sincipital  tumors 
are,  as  a  rule,  small  and  simple  encephaloceles.  Menin- 
goceles may  exist  in  either  place,  but  are  more  common 
behind.  Hydrocephaloceles  are  rarely  sincipital,  owing 
to  the  positions  and  conformations  of  the  ventricles, 
which  are  more  apt  to  dilate  posteriorly. 

The  occipital  hydrocephaloceles  are  usually  constricted 
at  their  base,  often  pedunculated,  almost  globular  in 
form,  and  seldom  attached  by  broad  bases.  They  gen- 
erally  contain  the  dropsical  posterior  horns  of  the  lateral 
ventricles  or  their  foetal  analogues.  Those  in  the  lower 
occipital  region  enclose  the  cerebellum  and  the  hydropic 
fourth  ventricle.  In  some  of  the  largest  hydrocephalo- 
celes have  been  found  a  great  part  of  the  cerebrum,  the 
cerebellum,  fourth  ventricle,  and  quadrigeminal  bodies. 
The  protruding  cephalic  parts  are  commonly  of  inferior 
or  defective  development,  often  difficult  to  recognize  as 
brain-substance,  owing  to  cystoid  degeneration  and  scle- 
rosis (Huebner).  Sometimes  the  constriction  at  the  her- 
nial opening  is  so  great  that  there  is  marked  stasis  of 
blood  in  the  pia,  which  may  lead  even  to  extravasations. 
Occasionally  these  tumors  present  longitudinal  constric- 
tions caused  by  the  venous  plexus  or  by  the  falccs  of  the 
dura.  The  quantity  of  fluid  contents  varies,  but  may 
reach  two  quarts.  It  has  been  found  to  be  rich  in  albu- 
men, with  a  specific  gravity  of  1.010-1.012. 

The  meningoceles  of  the  occipital  region  are  quite  as 


large  as  the  hydrocephaloceles,  and  similar  in  shape. 

while  those  of  the  sincipital  and  lateral  area-  of  the  skuli 

are  much  smaller,     one  verv  large  meningocele  held 
fluid  which  had  a  specific  gravity  of  1.004,  and  contained 
a  small  quantity  of  albumen,  uric  acid,  chloride  of  so- 
dium, and  biliary  coloring  matters  (Heineke). 
The  encephaloceles  are  usually  small  tumors  with  broad 

base-,  having  a  diameter  as  a  rule  between  one  and  thn  e 
centimetres,  generally  occupying  a  position  at   th< 
of  the  nose,  and   containing  often,  besides  cerebral  sub- 
stance, a  small  quantity  of  subdural  fluid. 

Pathology. — There  are  several  theories  advanced  to  ac- 
count for  the  origin  of  these  congenita]  tumors.  One  is, 
that  there  is  a  limited  ventricular  dropsy,  which  by 
pressure  at  some  certain  circumscribed  portion  of  the 
skull  expands  and  separates  the  cranial  bones  ami  thus 
protrudes.  From  a  hydrocephalocele  thus  formed  an 
encephalocele  may  be  produced  later,  by  reabsorption  of 
the  dropsical  fluid  ;  or  a  meningocele,  by  a  recession  of 
the  cerebral  substance  into  the  cranial  cavity.  The  ar- 
guments against  this  hypothesis  are,  that  there  would 
scarcely  be  a  circumscription  of  the  dropsy  as  imagined, 
but  rather  a  tendency  to  a  general  hydrocephalus  ;  and. 
furthermore,  Ackermann  and  Heineke  have  determined 
that  there  is  a  diminution,  and  not  an  increase,  of  intra- 
cranial pressure  in  cases  of  cephalocele. 

A  more  probable  theory  as  to  the  etiology  of  these 
tumors  is,  that  they  originate  in  the  early  embryological 
periods,  when  the  cerebral  vesicle  and  its  fluid  contents 
are  in  process  of  growth,  and  their  osseous  capsule  is  not 
yet  developed.  There  is  then  tin  arrested  or  defective 
evolution  of  the  cranial  vault,  as  a  result  of  which  com- 
plete closure  of  the  skull  does  not  take  place,  and  a  cir- 
cumscribed portion  of  the  foetal  brain-vesicle  protrudes. 
According  to  this  hypothesis,  hydrocephalocele  would  be- 
long to  an  earlier  stage  of  development,  and  encephalo- 
cele to  a  later,  when  the  protruding  portion  of  brain  no 
longer  exhibits  the  configuration  of  the  foetal  brain-vesicle 
as  it  does  in  the  former.  In  like  manner,  meningocele 
may  originate  either  by  the  mere  extrusion  of  the  dura 
mater  through  pressure  of  the  subdural  fluid,  or  by  the 
bursting  of  a  hydrocephalocele,  or  it  may  be  the  rem- 
nant of  a  disorganized  encephalocele.  Meningocele  might 
also  spring  from  the  cerebral  vesicle  in  the  earliest  Btages 
of  development,  as  a  mere  membranous  cyst  without 
brain-substance.  Yet,  if  the  defect  in  the  skull  were  the 
only  factor  in  the  formation  of  these  tumors,  it  would  be 
difficult  to  understand  why  they  tire  not  present  in  every 
child  in  the  open  cranial  spaces,  the  fontanelles.  We  are 
compelled,  therefore,  to  recognize,  as  another  factor  in 
their  causation,  a  general  or  partial  hydrocephalus,  either 
internal  or  external. 

This  conception  of  the  embryological  origin  of  cephalo- 
celes is  corroborated  by  the  fact  that  most  of  them  are 
found  in  front  and  behind  the  head,  in  the  median  line, 
which  is  the  most  marked  direction  of  growth  of  the  cere- 
bral vesicle  ;  and  that  other  defect-  and  malformations  of 
the  skull,  face,  spine,  feet,  etc..  are  often  observed  in 
connection  with  these  cases.  Thus  striking  departures 
from  the  normal  shape  of  the  skull  tire  particularly  no- 
ticeable in  hydrocephalocele  ami  the  large  meningoceles, 
where  there  is  often  asymmetry,  thickening  of  the  sut- 
ures, microcephalus,  flattening  from  before  backward, 
and  sometimes  hydrocephalus;  while  in  the  simpler  tu- 
mors the  skull  presents,  as  a  rule,  a  wholly  normal  con- 
figuration. 

What  may  be  the  ultimate  causes  of  these  delect-  ran 
only  lie  surmised.  Premature  anion  of  the  meninges 
with  the  amnion,  and  injuries  to  the  foetal  head  in  Utero, 
may  sometimes  lie  the  occasion  of  their  development 

Olinical  Features. — The  cutaneous  surfaces  of  'be  ce- 
phaloceles are  usually  smooth,  more  or  less  distended, 

anil     sometimes    very'  vascular.      Occasionally    they    are 

excoriated,  or  present  old  cicatrice-.  Angiomata  and 
lipomata  have-  been  described  a-  forming  upon  cephalo- 
celes (Larger,  Hied).  Hydrocephalocele  and  meningocele 
exhibit  a  distinct  sensation  of  fluctuation,  while  the  en- 
cephaloceles have  more  of  a  --n-ation  of  sol'tne-s  and 
elasticity,  but  also   show  fluctuation  if   surrounded   by  a 
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through  disease  of  the  cranial  bones  or  subcutaneous 
fractures,  the  most  common  is  the  pseudo-meningocele. 

This  is  observed  almost  exclusively  in  infancy  or  early 
youth,  but,  in  very  rare  cases,  sometimes  in  adults  after 
healing  of  the  superficial  skull-coverings  in  fractures. 
Conner  has  written  the  best  article  upon  pseudo-menin- 
gocele that  is  to  be  found  in  American  literature.  Under 
the  name  traumatic  cephalhydrocele  he  describes  two 
cases  occurring  in  his  own  practice,  and  makes  an  anal- 
ysis of  22  others  collected  from  general  literature  ;  1!) 
of  these  were  due  to  subcutaneous  fractures  of  the  skull, 
2  to  old  gunshot  wounds  of  the  skull  and  membranes 
where  the  scalp  had  reunited,  and  1  was  the  result, 
of  trephining  ;  17  of  the  cases  were  under  three  years  of 
age.  G.  Vivien  has  collected  8  cases,  and  Thomas  Smith 
<■  St.  Barth.  Hospital  Reports,"  vol.  xx.)  reported  2,  and 
described  20  analogous  cases.  All  of  Smith's  were  under 
sixteen  years  of  age. 

The  history  is  usually  that  a  child  falls  upon  its  head, 
and  that,  several  hours  or  days  after,  a  fluctuating  swell- 
ing develops  under  the  scalp,  which  may  at  first  be  dif- 
fuse, but  later,  as  a  rule,  assumes  the  form  of  a  sharply 
bounded  cystic  tumor.  It  may  reach  the  size  of  the  fist 
or  be  larger.  It  is  over  the  injured  spot,  fluctuates,  and 
often  pulsates.  There  is  sometimes  a  hardened  border 
to  the  tumor.  Occasionally,  by  firm  pressure,  the  fluid 
may  be  made  to  recede  more  or  less  completely  into  the 
skull-cavity,  when  the  fractured  bone  may  be  felt. 
Where  this  is  not  possible,  the  break  may  often  be  felt 
after  puncture  and  evacuation  of  the  tumor.  In  many 
of  these  cases  puncture  has  shown  the  contents  to  be 
cerebro-spinal  fluid.  In  post-mortem  examinations  which 
have  been  made,  the  fluid  has  been  found  to  lie  under 
the  pericranium,  lifting  it  with  its  outer  coverings  like-a 
cvstic  sac  ;  a  cleft  is  observed  in  the  bone,  and  one  of 
the  same  size  or  smaller  in  the  dura  matter,  through 
which  the  sac  and  subdural  cavity  communicate.  Oc- 
casionally the  cortex  has  been  injured,  and  in  recent 
cases  there  would  be  signs  of  softening  and  of  laceration 
of  the  other  membranes.  In  a  case  of  Lucas,  the  pseu- 
do-meningocele communicated  with  the  open  inferior 
horn  of  the  left  ventricle.  Two  or  three  cases  may 
be  mentioned  in  illustration  of  this  traumatic  form. 
Southam  (British  Medical  Journal,  May  12,  1888)  gives 
the  details  in  the  case  of  a  male  infant,  aged  six  months, 
that  fell  down-stairs  and  sustained  a  subcutaneous  fract- 
ure in  the  right  parieto-occipital  region.  Fourteen  clays 
later  there  was  a  swelling  over  the  fracture,  oval,  soft, 
fluctuating,  and  pulsating.  Moderate  pressure  was  ap- 
plied with  a  pad  of  lint  and  a  bandage.  In  a  month  the 
swelling  had  disappeared  and  the  child  recovered.  There 
was  still  a  marked  depression  in  the  bone.  Conner's 
first  case  was  a  boy  twelve  and  a  half  years  of  age,  who 
fell  from  a  wagon,  a  wheel  passing  over  his  head.  He 
was  not  unconscious,  and  walked  into  a  house  near  by. 
There  was  a  simple  depressed  fracture  of  the  right  half  of 
the  occipital  bone,  and  a  non-pulsating  swelling  over  the 
fractured  area,  which  he  supposed  due  to  extravasated 
blood.  A  week  later  serum  began  to  ooze  from  the  nose, 
and  there  was  puffiness  of  the  right  eyebrow.  He  punct- 
ured and  drew  off  four  ounces  of  a  pale  straw-colored 
fluid.  The  sac  rapidly  refilled,  and  four  weeks  later 
five  ounces  were  removed.  There  were  four  subsequent 
tappings,  the  fluid  withdrawn  aggregating  nineteen 
ounces.  The  specific  gravity  was  1.007  ;  no  albumen  ; 
.sodium  chloride,  6.6  parts  per  1,000.  The  boy  was  never 
uuconscious  or  delirious,  but  there  was  some  insomnia  and 
mental  irritability,  and  the  pulse  ranged  from  100  to  120. 
Conner's  second  case  was  a  hydrocephalic  and  rachitic 
colored  child  about  two  years  of  age.  that  fell  a  distance 
of  five  feet  upon  its  head.  There  was  no  scalp-wound, 
but  a  swelling  appeared  very  quickly  over  the  right  pari- 
etal bone.  In  a  few  days  it  measured  four  and  a  half  by 
three  and  a  half  inches,  and  exhibited  pulsation  and  fluct- 
uation. A  radiating  fracture  could  be  felt  through  the 
tumor.  No  treatment  was  undertaken,  and  nine  months 
after  the  accident  the  swelling  had  disappeared. 

There  are  several  facts  which  explain  the  almost  ex- 
clusive prevalence  of  traumatic  pseudo-meningocele   in 


children.  Possibly  the  flexibility  of  the  skull  gives  a 
peculiar  character  t<j  the  fracture.  The  intracranial 
pressure  is  certainly  relatively  greater  in  children  than 
in  adults,  and  a  more  active  secretion  of  cerebro-spinal 
fluid  is  probably  another  factor,  The  increase  in  sub- 
dural fluid  may  be  due  in  part  to  the  injury  to  the  bead, 
or  in  part  to  nutritive  disturbance,  rachitis,  or  sonic  such 
thing,  which  does  not  give  rise  necessarily  to  a  general 

hydrocephalus.  The  pouring  out  of  the  "lluid.  its  aug- 
mented secretion,  and  the  expansive  power  of  the  grow- 
ing brain,  all  aid  in  preventing  closure  of  the  osseous 
fissure,  and,  indeed,  may  actually  cause  its  enlargement, 

and  even  eversion  of  its  edges.     Bui  pseudo-meningocele 

is  not  a  constant  result  of  subcutaneous  fracture  in  child 
hood,  and  it  is  likely  that  various  causes  ami  conditions 
conduce  to  its  formation. 

There  arc  not  many  observations  as  to  the  further 
COUrseof  traumatic  pseudo  meningocele  in  children.  Con- 
ner  found   that  fifty  per  cent,  of   the   cases  collected   by 

him  died  of  meningo-encephalitis.     In  some  patients  the 

tumor  remains  unchanged  in  spile  of  frequent  puncture, 
and  in  others  it  is  cured  by  this  means.  Spontaneous 
retrogression  may  take  place.  The  clefl  in  the  skull 
generally  remains  open,  and  hence  the  prognosis  is  always 
relatively  unfavorable.  These  cases  are  often  of  con 
Siderable  forensic  interest. 

Pseudo-meningocele  in  adults  lias  been  observed  several 
times  after  gunshot  wounds  of  the  skull,  when  the  scalp- 
wound  has  healed,  and  once  after  recovery  with  defect, 
of  bone  from  trephining.  Vivien  mentions  three  such 
cases.  As  a  result,  of  subcutaneous  fracture  in  adults  it 
has  apparently  not  been  observed,  and,  if  it  occurs,  must 
be  extraordinarily  rare. 

Pseudo-cephalocele  sometimes  results  from  syphilitic 
or  tubercular  caries  of  the  skull  and  perforation  of  the 
dura  mater,  and  from  complicated  fractures  accompanied 
with  prolapsus  cerebri.  Such  cases  have  been  reported 
by  Benett,  Tavignot,  Bryk,  Podrazki,  Spring,  Hawkins, 
Talko,  Bruns,  and  Kusmin.  In  one  case  only  did  the 
dura  mater  protrude. 

These  tumors  vary  from  two  to  five  inches  in  diameter. 
and  are  usually  of  a  soft,  elastic  consistence.  The  skin 
over  them  is  either  smooth,  glossy,  and  pale  red,  or  in- 
flamed, indurated,  and  presenting  fistulous  openings. 
Sometimes  there  is  pulsation  and  fluctuation.  Dizziness, 
retardation  of  the  pulse,  and  even  unconsciousness  can.  as 
a  rule,  be  produced  by  pressure  upon  them  with  the  lin- 
ger. Partial  replacement  may  be  brought  about  by  com- 
pression, and  in  one  case  there  was  complete  return  of 
the  hernia  by  gradual  pressure.  Where  the  brain  has 
protruded,  it  was  doubtless  due  in  many  cases  to  the 
formation  of  cerebral  abscess  or  to  collections  of  pus  in 
the  cavity  of  the  skull  ;  in  some  cases,  probably  to  (edema 
or  encephalitis  with  tumefaction  of  the  brain  in  the  neigh 
borhood  of  the  diseased  or  injured  skull. 

Treatment.— In  pseudo-meningocele  continuous  and 
equable  pressure  should  be  employed  where  practicable. 
If  the  tumor  is  large  and  tends  to  increase  in  size,  opera- 
tive interference  is  allowable,  but  this  should  be  re- 
stricted to  the  removal  of  a  limited  amount  of  the  lluid 
by  aspiration,  and  is  only  justifiable  when  severe  press 
ure  symptoms  supervene,  strict  antiseptic  precautions 
should  be  observed,  and  a  compress  subsequently  ap- 
plied. Irritative  injections  are  not  advisable.  If  the 
opening  in  the  skull  'remains  patent  it  is  well  to  keep  it 
shielded  bv  a  bandage  for  the  prevention  of  a  renewal  of 
the  tumor  orinjury  to  the  brain.  Tonics,  nutritious  diet, 
and  lime  preparations  arc  indicated. 

Other  forms  of  ]. sen,  lo  cephalocelc  arc  treat  ed  according 
to  the  nature  of  the  bone  disease  or  injury.      In  SUppura 

tive  processes  we  must  be  on  the  lookout  for  pus-deposits 
iii  the  brain  or  skull  cavity,  and  remove  them  if  feasible, 

with  careful  asepsis.  It  is  best  not  to  operate  on  the 
prolapsed  brain  itself,  but    in   this  we  musl    be   gOVi 

by  what,  we  have  recently  learned  with  regard  to  the 
physiological  value  of  different  convolutions.     Hitherto 

such  heroic  measures  have  been  carried  out  usually  a-  a 
result  of  error  in  diagnosis,  and  in  these  Cases  death  has 

followed  from  meningitis,  encephalitis,  or  haemorrhage 
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only  to  be  engaged  in  conversation  to  show  that  his  [<  _- 
were  amply  strong  enough  to  support  his  whole  body. 
There  were  no  objective  signs  whatever  of  paralysis,  nor 
was  any  illness  to  be  discovered  about  him  except  such 
as  might  fairly  be  accounted  for  by  his  having  been  in 
>r  three  months.  Thus  his  muscles  were  somewhat 
flabby,  his  face  was  pale,  and  his  tongue  was  furred. 
Temperature  and  pulse,  however,  were  normal  ;  his  pu- 
pils were  of  health}'  size  :  his  mind  was  perfectly  clear. 
So  his  state  continued  until  the  close  of  a  year,  when  his 
claim  was  settled  by  compromise  on  the  verge  of  litiga- 
tion. We  say  'on  the  verge  of  litigation,'  for  it  was 
held  that  this  man  had  received  a  very  severe  injury  to 
his  nervous  system,  that  prospect  of  recovery  was  very 
small,  and  that  it  was  wholly  impossible  for  him  to  ap- 
pear and  give  evidence  as  plaintiff  at  the  action.  His 
evidence  was  indeed  taken  by  commission,  the  man  be- 
ing quite  unfit  to  leave  his  bed.  .  .  .  Mark  the  se- 
. jn.-l  '  In  ten  days  this  man  was  out  of  doors,  in  a  fort- 
night he  went  away  for  change  of  air,  and  in  two  months 
he  resumed  his  usual  work.  He  has  continued  to  work 
-nee  that  time  in  the  enjoyment  of  good  health.'' 

The  writer  just  mentioned,  the  first  edition  of  whose 
work  appeared  in  1882,  and  many  others  whose  observa- 
tions were  published  about  the  same  time  or  a  little 
Liter,  have  overthrown  the  Medical  Presumption,  as  I 
have  called  it.  established  by  Mr.  Erichsen.  These  au- 
thors having  carefully  examined  the  evidence  furnished 
by  actual  eases,  show  pretty  clearly  that  "  concussion  of 
the  spine,"  in  the  sense  in  which  it  was  used  by  Mr. 
Erichsen,  is,  instead  of  being  a  common,  a  very  rare  con- 
dition ;  and  that  many  of  the  symptoms  supposed  to  be 
indicative  of  this  condition  are  really  signs  of  functional 
disorder,  hysterical  or  otherwise,  and  in  numerous  cases 
absolutely  feigned.  The  disrepute  thus  cast  upon  "  con- 
eussion  of  the  spine,"  or  "  railway  spine,"  as  it  is  called, 
as  the  effect  of  collisions  and  other  accidents,  has  doubt- 
less resulted  in  much  injustice  to  plaintiffs;  just  as  Mr. 
Erichsen's  theory,  which  went  to  the  opposite  extreme, 
undoubtedly  occasioned  what  was  nothing  less  than  rob- 
bery of  defendant  corporations.  In  fact,  a  new  Medical 
Presumption  was  set  up,  as  unjust  as  that  which  it  suc- 
ceeded ;  and  inasmuch  as  both  views,  the  Erichsen  and 
tin-  anti-Erichsen,  have  their  money -getting  or  money- 
saving  value  in  courts  of  law,  they  are  still  made  the 
basis  of  medical  opinions  expressed  in  the  witness-box. 
"  There  are  some  members  of  our  profession,"  said  a 
London  doctor,  "  who  have  become  specialists  in  this  di- 
rection, who  seem  to  think  that  everything  that  a  man 
tells  them  of  his  subjective  symptoms  are  matters  of 
nid  of  great  importance  ;  and,  on  the  other  hand, 
there  are  those  who  regard  every  plaintiff  as  either  a 
knave  or  a  fool,  and  most  probably  a  combination  of  the 
two,  but  who  never  believe  that  any  man  is  injured  in  a 
railway  accident  unless  he  has  broken  his  neck,  or  has  a 
compound  fracture  of  his  thigh."  ' 

The  present  state  of  medical  opinion  upon  this 
subject  is  much  more  reasonable  than  it  was  in  Erich- 
sen's  time,  or  in  the  brief  period  of  reaction  which  fol 
lowed.  There  are  still  to  be  found,  as  has  been  said,  wit- 
oesses  who  take  one  or  the  other  of  the  extreme  views  so 
graphically  indicated  in  the  passage  just  quoted  ;  but 
the  profession,  as  a  whole,  has  repudiated  them  both. 
In  the  minds  of  disinterested  and  instructed  physicians 
there  no  longer  exists  what  I  have  termed  a  Medical 
Presumption  upon  the  point,  and  courts  of  law  are  quick 
to  reflect  the  change.  Each  case  must  lie  judged  by  it- 
self :  the  evils  that  Erichsen  described  might  result  from 
a  railroad  accident,  although  there  is  no  probability  that 
they  will  occur.  On  the  other  hand,  the  patient  may  be 
Buffering  only  from  slight  and  insignificant  strain  or 
bruise,  the  effects  of  which  will  disappear  so  soon  as  his 
es  are  settled;  but,  again,  the  gravest  psychical 
disorder,  or  hysterical  condition,  or  neurasthenic  state 
may  have  been  incurred  and  may  be  lasting,  although 
no  indication  whatever  be  discovered  of  structural  or  or 
game  disease.  As  to  the  main  injury  discussed  by 
Erichsen,  namely,  concussion  of  the  spinal  cord  without 
perceptible  lesion  of  its  bony  covering,  the  evidence  in 


regard  to  it  would  make  its  existence  appear  probable. 
though  perhaps  not  certain,  to  a  court  of  law  This 
seems  to  be  the  conclusion  of  the  latest  and  most  thor- 
ough investigators.  One  point  bearing  on  this  question 
may  be  noticed  :  Page,  in  the  work  from  which  1  have 
quoted  already,  says:  "Simple  concussion  of  the  brain 
may  give  rise  to  a  transient  unconsciousness,  and,  if  the 

analogy  holds  m p  concussion  of  the  spine  shoul 

i"  produce  a  transient  paraplegia.     We  know-  of  no  case, 

nor  can  we  discover  the   history   of  any   case,  where   this 

has  happened."  On  the  other  hand,  in  Pepper's  •■  sw,  m 
of  Surgery."  where  the  above  passage  is  quoted,  two  ex- 
amples are  given  of  transient  paraplegia  due  to  Bpinal 
shock  or  concussion. 

Another  consideration  which  has  been  much  dwelt  upon 
is  thus  stated  by  Page  :" How  comes  it  that  .  .  .  the 
chronic  and  incurable  diseases  produced  by  railway  acci- 
dents should  remain  altogether  unobserved,  and  thai  no 

cases  have  been  placed  on  record  to  tell  what  is  the  i.ath- 
ological  basis  of  the  symptoms  ?  How  is  it  that  these  dis- 
eases of  the  spinal  cord  are.  if  we  mistake  not.  ran 
never  seen  in  the  special  hospitals  devoted  to  them,  and 
that  at  such  a  hospital  as  the  National  Hospital  for  Epi- 
lepsy and  Paralysis,  in  Queen  Square,  with  its  justly  dis- 
tinguished stall',  they  should  lie  well-nigh  unknown  ':" 

Another  authority  says  :  "I  cannot  now.  alter  thirty 
years  of  hospital  and  private  practice,  call  to  mind  a  sin- 
gle case  of  concussion  of  the  spine,  arising  from  other 
accidents  than  on  railways,  which  has  had  the  terrible 
after-history  that  is  so  often  attributed  to  them  ;  and  1 
have  seen  in  that  time  many  cases  of  spinal  injuries  of 
all  kinds. 

"There  is  another  fact  of  personal  experience.  I 
have  examined  many  cases  of  claimed  irreparable  or  seri- 
ous injury  to  the  spine  in  private,  both  for  plaintiffs  and 
defendants  in  impending  suits,  but  I  cannot  remembers 
single  application  of  a  patient  for  admission  to  the  hos- 
pital to  be  treated  for  the  after-effects  of  concussion  ol 
the  spine,  the  original  injury  having  been  received  in  a 
railway  collision." 

Mr.  Erichsen  was  not  unmindful  of  this  apparent  hia- 
tus in  his  argument,  and  he  thus  dealt  w  ith  it  : 

"  But,  as  in  these  cases  of  spinal  concussion  the  symp- 
toms are  remarkably  slow  in  their  development  and 
chronic  in  their  progress  ;  as  the  patient  will  live  for 
years  in  a  semi-paralyzed  state,  during  which  time  tin- 
original  cause  of  his  sufferings  has  almost  been  forgot- 
ten ;  as  he  seldom  becomes  the  inmate  of  a  hospital — for 
the  chronic  and  incurable  nature  of  his  ailments  does 
not  render  him  so  much  an  object  for  such  a  charity  as 
for  some  asylum  or  private  benevolence;  and  as  the 
cause  of  his  death  does  not  become  the  subject  of  inves- 
tigation before  a  coroner's  court,  there  is  little  opportu- 
nity, reason,  or  excuse  for  a  post-mortem  examination  of 
that  structure  which  is  probably  the  one  that  is  least  fre- 
quently examined  in  the  dead-house,  viz. ,  the  spinal  cord. 
as  it  is  the  one  the  correct  pathological  investigation  of 
which  is  attended  by  more  difficulties  than  that  of  any 
Other  Organ  in  the 'body.  Hence  it  is  that,  as  in  most, 
other  chronic  diseases  that  are  Only  remotely  fatal— as  in 
cases  of  hysteria,  neuralgia,  and  in  nine-tenths  of  those 
of  epilepsy,  we  have  no  opportunity  of  determining  in 
Cases   of    concussion    of   the   spine    very   remotely   fatal. 

what  the  anatomy  of  the  parts  concerned  would  i 

of  the  present  cause  of  the  obscure  and  intricate  Symp 
toms  presented  during  life.''  This  explanation,  though 
sound  so  far  as  it  goes,  can  hardly  be  regarded  a-  ade- 
quate. 

Whether  or  not  disease  of  the  Bpinal  cord  i-  ever  pro- 
duced by  mere  concussion,  it  certainly  ma.v  be  i  aU8ed  by 
a  severe'  blow  upon  the  back.  Page  records  a  terrible 
case  of  this  kind.      The  patient,  a  thin,  delicate  man 

twenty-nine,  was  thrown  to  the  tl 'of   the   railway  car 

in  which  he  was  a  passenger,  and  a  on  heavy  man 
fell  on  top  of  him,  "right  in  the  middle  of  his  back.  ' 
••  He  could  give  no  clear  account  of  the  accident,  Baying 
he  was  dazed  and  could  not  stand.  He  was  confined  to 
bed  for  about  a  fortnight,  Buffering  much  from  pain  m 
his  back  and  leu-,     lb- then  improved  a  little,  and  was 
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overestimating  the  effect  of  menial  influence,  and  of  re- 
garding as  entirely  due  to  this,  symptoms  which  arc  real 
and  are  merely  intensified  by  attention.  The  danger  is 
especially  great  in  cases  of  railway  injuries,  concerning 
which  an  unbiassed  judgment  is  not  easy  to  secure,  and 
in  which,  when  objective  symptoms  are  absent,  it  is  easy 
to  minimize  suffering  and  attribute  too  much  to  the  menial 
condition." 

"The  sinister  influence  of  litigation  on  the  intellect  may 
be  traced  very  widely.  I  believe  that  it  is  rare  for  symp- 
toms to  be  purely  mental.  It  is  often  asserted,  by  those  em- 
ployed for  railway  companies,  that  subjective  symptoms 
quickly  subside  when  the  sufferer's  claims  arc  settled, 
but  in  a  good  many  individuals  whom  I  have  had  the  op- 
portunity of  observing,  long  after  they  had  received  their 
'damages'  (as  the  expression  curiously  runs),  this  sub- 
sidence had  not  occurred,  and  even  the  '  sovereign  balm  ' 
of  substantial  compensation  has  appeared  to  do  very  little 
for  the  relief  of  the  sufferer." 

It  is  probably  the  case  almost  universally,  even  when 
the  patient  is  not  feigning,  that  his  recovery  is  retarded 
while  a  settlement  or  trial  of  his  suit  for  damages  is  pend- 
ing. Consciously  or  unconsciously,  he  resolves  to  get  well 
no  faster  than  is  necessary.  The  important  part  played 
by  the  will  and  by  the  imagination  of  a  patient  is  illus- 
trated by  the  following  remark  of  a  distinguished  sur- 
geon : 

•  Many  times,  when  to  a  passing  observer  the  state  of 
a  patient  (after  operation)  has  appeared  to  be  in  every  re- 
spect satisfactory,  I  have  seen  the  sister  at  St.  Bartholo- 
mew's shake  her  head  and  heard  her  say,  '  He  would  do 
very  well  if  he  were  not  so  nervous  ;  but  he  will  never 
get  better  while  he  continues  to  persuade  himself  that 
he  cannot ; '  and  rarely  has  the  prediction  been  proved  to 
be  false." 

Beside  those  cases  in  which  disease  or  injury  is  simu- 
lated, there  are  others  where  real  symptoms  or  defects 
are  falsely  ascribed  to  railroad  accidents.  Page  gives  an 
Instance  in  which  the  patient,  a  publican,  advanced  in 
years,  insisted  that  an  enlarged  prostate  was  due  to  a 
railway  collision.  In  another  instance  an  impostor, 
who  in  some  unexplained  way  had  really  lost  all  tactile 
sensation  over  the  mucous  surface  of  his  nares,  pretended 
that  the  injury  had  been  sustained  in  an  accident  which 
happened  long  afterward.  Sometimes  the  patient  him- 
self is  deceived,  as  in  the  following  case,  also  related  by 
Page  : 

"A  shoemaker,  seventy  years  of  age,  came  to  St. 
Mary's  Hospital,  complaining  of  pain  over  the  right  side 
of  the  thorax.  When  he  had  been  stripped,  it  was  found 
that  he  had  lateral  curvature  of  the  spine  to  an  extreme 
degree.  He  said  that  this  condition  was  of  quite  recent 
date,  and  that  he  had  only  noticed  it  since  he  felt  the 
pain.  Judged  by  itself  alone,  his  story  was  enough  to 
(Suae  alarm,  but  it  was  clear,  both  from  the  ossification 
of  his  costal  cartilages  and  from  the  fact  that  not  a  sin- 
gle cubit  had  been  taken  from  his  stature,  that  this  spi- 
nal curvature  was  old,  in  all  probability  nearly  as  old 
as  the  man  himself.  Had  it  been  an  acute  change  al 
this  time  of  life,  and  had  the  pain  which  brought  him  to 
the  hospital  been  due  to  the  curvature,  or  been  a  symp- 
tom of  some  serious  malady  which  lay  behind  it.  a  sim- 
ple liniment  and  a  tonic  would  not  have  restored  him  in 
a  short  time  to  Ins  usual  state  of  health.  True,  in  this 
here  was  no  desire  to  impose  ;  but  how  readily,  in 
oilier  circumstances,  might  such  a  deformity  have  been 
Dsed  as  the  foundation  of  a  fraud  !  " 

It'  i he  experience  of  prison  surgeons  could  be  consult- 
ed, numerous  examples  of  malingering  would  doubtless 
be  revealed  which  might  throw  light  on  some  railroad 
pases.  In  the  Massachusetts  Stale  Prison  a  criminal 
once  lay  on  his  back  for  two  years,  asserting  that  his  legs 
were  paralyzed  and  that  he  "was  unable  to  move.  De- 
spite this  long-continued  inaction,  and  notwithstanding 
that  he  endured  the  galvanic  test  and  the  insertion  of 
needles  in  his  skin,  tin;  physician  in  charge  felt  convinced 
that  the  man  was  perfectly  sound,  and  he  resolved  to  try 
a  new  experiment.  lie  directed  his  assistant  to  prepare 
;ui  operating-table  close  to  the  bed  of  the  supposed  para- 


lytic, and  to  gel  together  an  imposing  array  of  knives, 
saws,  and  other  surgical  instruments.     This  was  done, 

and    the   tools    were   then    sharpened   and    polished   with 

great  care  and  elaboration  in  presence  of  the  prisonei 

When    all    was    ready,  he   was   laid    upon    the  Operating 

board,  and  bound  tightly  to  it  with  numerous  strap-  and 
cords.  Finally,  the  surgeon  came  in.  and.  casting  a  bun 
gry  look  at  the  patient.  tOOfe  up  a  large  knife,  and  criti- 
cally examined  it-  edge.  Bo  far  the  prisoner  Iced  kept 
silence,  but  he  could  bear  the  situation  no  longer,  anil 
feebly  asked  what  was  about  to  he  done.  "  I  am  going 
In  cut  oil'  i.uie  of  your  legs,"  was  the  calm  reply,  "  and  if 
the  operation  is  successful  I  shall  remove  the  other  one 
to-morrow.''  This  was  enough.  "  Let  me  up."  -aid 
this  paralytic  of  two  years,  "  I  can  walk  a-  well  a-  an\ 
one."  And  so,  in  fact,  he  could.  Page  relates  a  -imilar 
case  :  ••  A  prisoner  took  to  hi-  bed.  complaining  of 
greal  pain  and  swelling  of  the  abdomen.  Although  the 
belly  was  enormously  distended -and  tympanitic,  there 
was  no  other  sign  of  illness  about  him,  and  there  was  an 
entire  absence  of  any  one  condition  on  which  tympanites 
usually  depends.  After  a  few  day-'  observation,  and 
having  carefully  weighed  all  the  facts  of  the  case,  the 
surgeon  came  to  the  conclusion  that  the  man  purposi  h 
induced  the  distention  by  swallowing  air.  Loudlj 
enough  for  the  prisoner  to  hear  him,  he  accordingly 
whispered  to  the  warden.  '  When  I  conic  tomorrow  I 
shall  bring  an  instrument  to  tap  him.'  On  the  morrow 
the  tympanites  had  disappeared."  The  same  method  of 
imposture  is  said  to  have  deceived  a  board  of  French 
medical  officers,  a  citizen,  who  had  a  similar  faculty  of 
distention,  having  obtained  n  lief  from  military  service 
by  presenting  himself  in  an  enlarged  condition,  with 
clothes  made  for  the  occasion. 

At  the  Massachusetts  State  Reformatory,  not  long  ago, 
there  was  a  shrewd  criminal,  gifted  with  a  Btrong  will, 
who  declared  that  he  had  entirely  lost  the  use  of  his  lei:-. 
and  was  unable  to  walk  even  with  crutches.  The  keep- 
ers and  his  fellow-captives  wen;  convinced  that  the  man 
spoke  the  truth,  and  he  was  conveyed  about  tenderly  by 
four  convicts,  on  one  occasion  being  brought  to  chapel 
in  this  manner,  and  carried  up  to  the  altar,  where  he  re- 
ceived the  communion  before  the  assembled  prisoners. 
This  patient  also  endured  the  usual  experiments  with  the 
galvanic  battery  and  with  needles,  betraying  no  indica 
tion  of  feeling  in  his  lower  limbs.  Nevertheless,  the  sur- 
geon to  the  reformatory,  who  had  received  the  man  in 
this  condition  from  the  hospital  of  the  State  Prison,  be- 
came convinced  by  careful  observation  that  the  fellow 
was  shamming.  The  reformatory  authorities  and  the 
prison  commissioners  thought  this  a  great  injustice.  Be- 
fore long,  however,  it  became  apparent  that  the  para- 
lytic, who  had  now  become  able  to  gel  about  with  the  aid 
of  crutches,  was  making  a  good  deal  of  trouble  among 
the  other  prisoners,  and.  a  specialist  being  called  in,  the 
reformatory  surgeon's  diagnosis  was  confirmed.  It  was 
therefore  resolved  to  -end  the  man  to  the  House  of  Cor- 
rection, where  he  would  be  put  at  hard  work,  and  this 
decision  being  communicated  to  him,  the  patient,  seeing 
that  the  game  was  over,  threw  away  his  crutches,  and 
walked  upstairs  as  well  as  anyone. 

These  examples  show  with  what  perseverance  and  even 
with  what  fortitude  men  will  simulate  paralytic  or  other 
symptoms,  in  order  to  escape  hard  work,  or  to  defraud  a 
rich  defendant. 

It  remains  only  to  consider  whether  there  is  anything 
special  in  the   nature  of  a  railroad   accident  ;   is  there,  in 

other  words,  any  medico-legal  presumption  thai  its  ef 
feet-  will  be  particularly  severe  or  lasting?  "Spinal 
concussion  or  shock  from  railway  collision,'  Bays  one  an 
thority,  "does  not  differ  from  forms  of  the  -one  Injury 
received  in  other  ways.  It  N  absurd,  therefore,  to  give 
a  particular  pathological  history  t"  so-called  railway 
spine."  Thi-,  is  true,  of  course,  in  a  sense,  but  in  a 
sense  it  is  not  true.     The  horror  and  fright  produced  by 

a  railroad  accident  are.  as  a  rule,  inueli  greater  than  sim- 
ilar emotions  which  are  fell  in  Other  aeeideiils.  The 
spectacle  of  those  who  are  mutilated  or  dead,  the  eries 
and  groans  Of  the   wounded,  the   shrieks  of   women   and 
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primarily  in  the  brain.  The  latter  organ,  which  was 
supposed  to  be  of  a  cold  and  moist  nature,  and  therefore 
adapted  to  the  formation  of  cold  phlegm,  and  which  was 
variously  likened  to  the  head  of  an  alembic,  the  cover 
of  a  boiling  pot,  a  sponge,  a  cupping  instrument,  a  wild 
cucumber,  and  a  mushroom,  was  supposed  to  condense 
the  clouds  of  vapor  and  shower  them  down  upon  the 
parts  below  "like  showers  of  rain.''  Some  likened  the 
head  of  man  to  the  sun.  as  possessing  an  especial  affinity 
for  vapors,  while  others,  following  Galen,  compared  it 
to  a  smoky  house.  Aristotle,  in  his  "  Problems,"  pro- 
pounded the  cpiestion  why  man  was  more  liable  than 
other  animals  to  catarrh,  and  assumed  that  the  erect 
posture  favored  the  descent  of  pituitous  particles  to  the 
parts  below.  Schneider  devotes  an  elaborate  chapter  to 
the  refutation  of  this  absurd  idea.  The  method  of  es- 
cape of  the  matter  thus  manufactured  or  condensed  in 
the  brain  gave  rise  to  many  varying  hypotheses.  While 
some  held  that  it  passed  out  from  the  sinuses  of  the 
corpus  callosum  through  the  mammillary  processes  and 
cribriform  plate,  others  maintained  that  the  cells  of  the 
sphenoid  bone  were  the  channels  of  exit  ;  while  still  an- 
other class  of  observers  believed  that  the  nerves  of  the  nose 
and  throat,  and  those  of  the  spinal  cord,  were  the  avenues 
through  which  the  pituita  descended  from  the  brain.* 

As  was  mentioned  elsewhere,  Van  Helmont  was  one  of 
the  first  bold  enough  to  handle  with  pitiless  satire  the. 
universally  accepted  doctrines  of  Hippocrates  and  Galen. 
He  declared  "that  the  large  catalogue  of  diseases  im- 
puted to  a  distillation  of  rheum  from  the  head  to  the  toes 
and  extremities,  without  any  obstacle  impeding  the  de- 
scent, is  an  old  wives'  fable  invented  by  the  common  ad- 
versary of  mankind  on  purpose,  lest  the  causes  of  dis- 
eases being  known,  the  remedies  might  at  the  same  time 
he  revealed,"  and  that  "  the  gray-haired  dreams  of  the 
Grecians  have  drawn  the  whole  Christian  world  after  them 
into  a  servitude  that  is  ridiculous,  lying,  and  pernicious  to 
humane  society."  (Those  interested  in  the  subject  will  not 
fail  to  be  amused  by  the  "Deliramenta  Catarrhi  "  of  Van 
Helmont.  Describing  the  accumulation  of  the  deluge  of 
phlegm  in  the  head,  he  likens  it  to  a  standing  pond,  •'from 
uho-e  oppression  the  brain  is  not  able  to  deliver  itself, 
neither  by  the  aqueducts  of  the  nostrils,  nor  the  laborious 
pump  of  coughs.  Oh,  then,"  says  Van  Helmont,  "  in- 
stantly follows  a  stupid  drowsiness,  an  inexpugnable 
propensity  to  outsleep  Endymion,  catoches,  a  lethargy, 
vertigo,  apoplexy,  loss  of  memory,  and  perdition  of 
senses."  Speaking  of  concoction,  and  the  odors  sup- 
posed to  arise  from  the  process,  he  dwells  on  how  hor- 
ribly offensive  we  would  be,  and  adds:  "Our  very 
breath  also,  continually  blasted  with  them,  would  save 
us  the  trouble  of  foreign  poisons,  disparage  the  fatal 
emissions  of  the  basilisk,  and  be  as  dangerous  to  con- 
versation as  the  fumes  of  the  Lago  di  Tripergola,"  etc. 
As  might  be  naturally  expected,  Van  Helmont  had  many 
imitators,  among  whose  works  may  lie  especially  men- 
tioned the  essay  of  Conrad  Horlacher.1 

Before  passing  to  the  consideration  of  more  modern 
views  concerning  the  etiology  and  essence  of  catarrhal 
affections,  it  may  be  interesting  to  pass  in  review  1  In- 
various  theories  entertained  by  some  of  the  chief  direc- 
tors of  medical  thought  during  the  sixteenth  and  seven- 
teenth centuries. 

In  the  first  half  of  the  sixteenth  century,  the  views 
which  chiefly  obtained  were  those  derived  from  the  oc- 
cult medical  philosophy  of  Paracelsus.  In  the  quaint 
language  of  the  Prince  of  Empirics,  coryza  and  allied 
affections  are  due  to  the  liberation  of  a  salt,  called  "tar- 
tar,'' from  its  stronghold  in  the  blood  and  its  distillation 

*  The  above  is.  of  course,  the  merest  outline  of  the  views  held  by  the 
writers  of  antiquity.  Those  desirous  of  pursuing  the  subject  further 
will  find  the  best  ancient  account  of  it  in  the  third  book  of  the  He  CausU 
Sgmptomatorum  of  Galen.  A  good  risumi,  based  mainly  on  the  ob- 
servations of  the  ancient-,  was  published  about  the  middle  of  the  six- 
teenth century  by  Sebastian  Paparella  (lie  CatarrhO,  Papia,  1662).  It 
is  curious  to  note  that  in  this  book,  which  contains  much  that  i<  good 
mingled  with  crudities  and  absurdities  of  doctrine,  Paparella  refers  (pp. 
114-115)  to  the  debilitating  effects  of  summer,  which,  he  thought.  "  rare- 
fies the  channels  of  the  head,"  and  causes  thereby  the  accumulation  of 
much  excrement,  etc.  A  very  elaborate  account  of  the  views  held  by  his 
predecessors  and  contemporaries  is  also  given  by  Schneider. 


to    what    was   termed    the    region   of    Mar-,    or   the    nas 

pharyngeal  emunctory.   This  latter  excretory  being  i  lost  d 

by  a  copious  accumulation  Of  tartar,  tin-  salt,  not  an 
a  Sufficiently    free  exit,  erodes   the  membrane  and   flows 
backward  to  t lie  fauces.      The  saline  liquid  flowing  from 
the  veins  of  the  "  region  of  Mars  "  was  supposed  to   in  i 

the  membrane  during  its  discharge,  thus  accounting 
for  the  inflammatory  condition  of  the  nasal  passages,  ami 
the  frequently  associated  redness  of  the  external  nose. 
Nasal  and  throat  haemorrhage  were  ascribed  by  Paracel- 
sus to  a  too  meat  liquidity  of  the  blood,  by  virtue  of 
which  its  natural  consistency  was  destroyed,  bo  that  it 
could  not  be  contained  within  the  vessels ;  and  that  its 

exit  was  furthermore  facilitated  by  rupture  of  tin-  vessel- 

walls  by  a  volatile  sulphur,  which,  loosed  from  its  chemi- 
cal bonds,  expanded  with  such  rapidity  and  lone  as  to 
burst  the  tunics  of  the  veins. 

Toward  the  close  of  the  century,  and  at  the  beginning 
of  the  following,  the  grotesque  chemical  theories  of 
Paracelsus  were  supplanted  by  the  more  fantastic  and 
curious  chimerical  conceptions'of  Van  Helmont.  inflam- 
mations of  the  nasal  passages  and  throat  were  believed  to 
arise  from  the  glowing  or  incandescence  of  the  A.rchsus, 
a  mythical  demon  or  spirit,  whose  chief  abode  was  in  the 
stomach,  and  who,  when  the  nose  was  irritated  by  any 
foreign  matter,  flux,  or  anything  which  deranged  its 
nutrition,  became  so  incensed  that  it  established  an  in- 
flammatory process  at  the  area  of  irritation — plated, 
to  use  the  metaphorical  language  of  that  period,  a  fiery 
seal  upon  the  part  as  the  symbol  of  its  wrath  and  indig- 
nation. Nature  was  then  supposed  to  send  a  modifying 
spirit,  called  the  Latex,  or  source  of  serous  humidity,  to 
correct  the  anger  of  the  Archa-us  and  the  impression 
made  from  without  by  the  air.  etc.  (influent  spirit,  im 
petum  faciens),  and  in  this  way  the  discharge  originated.* 
Haemorrhage  was  thought  to  result  from  the  liberation  of 
an  "  acor  "  in  the  blood,  which  so  enraged  the  Archa-us 
that  it  broke  through  the  walls  of  the  vessels. 

Toward  the  middle  of  the  seventeenth  century  a  new 
doctrine  was  announced  by  Francis  de  la  Hoc.  or  Sylvius, 
as  he  is  more  commonly  called,  of  Amsterdam,  afterward 
the  famous  clinical  teacher  of  the  University  of  Leyden, 
One  of  the  first  to  accept  the  doctrines  of  Harvey,  la- 
repudiated  the  fanciful  Archa-us  of  Van  Helmont.  and 
announced  a  theory  based  on  more  exact  anatomical 
observation.  Sylvius  explained  the  phenomena  of 
catarrhal  inflammation  solely  by  the  laws  of  chemistry. 
His  theory,  which  may  be  termed  the  chemico-  or  physio- 
pathological  theory  of  catarrh,  may  be  briefly  stated  as 
follows:  Nasal  polypus  and  sarcoma  (hypertrophic 
catarrh)  f  result  from  an  active  determination  of  nutrient 

*  The  following  passage  from  Van  Helmont  may  possiblj  be  of  Inter- 
est: Describing  the  latex,  he  observes :  "It  oo  seldom, 

that  the  latex,  contaminated  by  the  admixture  of  some  foreign  salt,  doth 
therewith  infect  the  influent  spirit.  s->  that  it  becomes  degenerate  Prom 

its  requisite  simplicity  and  purity,  not  by   injury  from  the  air.  etc.,  but 

from  a  breath  or  blast  of  contagion  conceived  in  the  pari  affected." 
t  It  is  only  within  a  comparatively  recent  period  that  tin-  hypei 

Dtsof  the-  turbinated  tissues  have  been  relegated  i..  i  h<ir  prop- 
er anatomical  place  among  affections  of  tin-  nasal  passages      i 

probably  knew  of  their  existence,  but  confounded  them  with 
polypi:  the  Greeks  under  the  terms  "  hyperaarcosls  "  and  "ear 

ms"camis  excrescentia "  and"germi- 
natio."    It  is  unnecessary  to  invoke  the  long  li-t  .'f  ancient  writi  i  - 
rates  down,  in  defence  of  this  proposition,  bul  I  will  mom 
■i  to  the  following  words  of  ActnariiH  as  a  fair  pn 
the  doctrine  of  his  day  :  "  T'< .lypu-.  est  meatuum,  qui  ■'  '  olatu  iiHuottStlf 
(quasi  dixerie  r,  obstructio, 

i o,i,i.  qua  ea  pan.-  ita  inha.-ret.ut  tegre  detrahi  i 
enim  frequentes  germinationes,  quae  Instar  polyporo 
comcirca  adfl  i  '"I1"'  probil 

dquid  superne  pituita-  ant  mud  defluit  baud  facile  obstante  polypo  de- 
labi  potest."  2 

A  distinction   was  made  by   some1   between   true  polypi 

ncles  "  found  in  the  lower  and  more-  flesh}  (i  arnisis 
of  the  nose,  and  Janus  *  draws  an  accurate  differential  pat 
■•ganglia"  (evidently  tin-  hypertrophic  turbit 

dav)  and  polypi  in  the  following  sentences:  "Orei  erentlam, 

i, ilc-  hauriri :  primo  ganglia  semper  deprebendentur  in  nariutn 
partibus  iuferioribu-      I  roro  frequent 

superioribus ;  dein  circa  basin  semper 

t  attenuatus  imo  saapissii  Tertio  ganglia 

Buntdnriora.     Polypus  vero  molllor.    Cancerosni  vero  atque  dw 

i,r  a  ganglio,  quod  gangllnm  nt plurimum  retlnaal  colorant  '-'in 
dem  'iini  partibus  vicinis :  polypus  contra  ant  nigresoat  aut  colore  pra> 
ditus  sit  lividc." 
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work  "  he  thus  described  the  mechanism  of  the  process  : 
The  impulse  produced  by  the  temperature  causes  a  kind 
of  shock  to  the  peripheral  excito-motor  nerves,  the  lungs, 
or  the  stomach.  This  shock  is  directly  reflected  to  the 
oriiriu  of  the  nerve  in  the  cerebro-spinal  apparatus.  This 
reflex  act  then  oscillates  through  the  whole  spinal  cord, 
but  generally  causes  a  molecular  change  or  disturbance 
of  function  in  the  nerve-root  which  is  in  nearest  relation 
with  the  afferent  peripheral  nerves. 

The  theory  which  attributed  catarrh  solely  to  secre- 
tory changes  in  the  mucous  membrane  was  combated, 
a nn  ii i lc  others,  by  Canstatt,13  in  1848,  who  maintained 
that  of  hyperemia  and  stasis.  A  few  years  later,  a 
novel  idea  was  suggested  by  Schonbein,14  a  distinguished 
chemist  of  Basle,  who,  as  the  result  of  certain  experi- 
mental researches,  was  led  to  believe  that  the  presence  of 
ozone  in  the  atmosphere  bore  a  definite  relationship  to 
the  periods  at  which  catarrh  of  the  respiratory  apparatus 
was  most  prevalent,  and  argued  from  this,  and  its  irritat- 
ing effect  upon  his  own  nasal  mucous  membrane,  that 
therein  lay  the  principal  causative  agency  of  the  disease. 
Further  investigation,  however,  demonstrated  the  fact 
that  ozone  acted  only  as  a  local  irritant,  like  chlorine 
and  other  gases;  while  its  supposed  relationship  to  the 
so-called  catarrhal  months  was  subsequently  overthrown 
by  the  observations  of  Seitz.15  The  role  which  the  ner- 
vous system  plays  in  the  mechanism  of  this  class  of  af- 
fections is  well  known  and  sufficiently  obvious  ;  and 
quite  recently  Woakes,16  of  London,  has  pushed  the  neu- 
rotic theory  to  its  utmost  extreme.  Woakes  bases  his 
hypothesis  of  the  origin  of  catarrh  on  the  assumption 
that  the  ganglia  of  the  sympathetic  act  as  subcentres, 
bringing  various  tissues  into  reflex  relationship  by  virtue 
of  an  inherent  correlating  power,  by  which  the  afferent 
Impressions  starting  in  a  given  tissue  are  reflexly  referred 
to  a  totally  different  tract.  Nasal  catarrh  is  a  neurosis 
of  the  cervical  sympathetic  ganglia,  whose  essential  feat- 
ure consists  in  an  inability  on  the  part  of  these  ganglia 
to  transmit  reflexly  the  afferent  impressions  to  the  effer- 
ent vaso-motor  nerves.  A  condition  of  perpetual  vessel- 
dilatation  is  thus  kept  up  in  the  tissues  where  the  latter 
are  distributed,  as  the  result  of  which  hyperplastic 
changes  develop.  The  phenomena  of  "  taking  cold  "  are 
explained  according  to  the  above,  and  the  general  infer- 
ence is  drawn  that  catarrhal  symptoms  spread  to  contig- 
uous regions  because  the  adjacent  structures  receive  their 
m  rvi  casortim  from  a  centre  (ganglion)  identical  with  that 
which  innervates  in  a  similar  way  the  regions  primarily 
affected. 

Contagion. — That  the  simple  catarrhal  affections  of  the 
upper  air-tract,  and  notably  coryza,  are  communicable 
by  contact,  is  an  orthodox  popular  belief  which  has  ob- 
tained, chiefly  on  the  continent  of  Europe,  less  so  in  our 
own  country,  for  many  years ;  while  the  idea  of  contagion 
by  floating  particles  of  matter  in  the  atmosphere  was 
implied  inthe  doctrines  of  the  Cartesian  school.  Several 
centuries  ago  Crato*  adverted  to  the  superstitious  belief 
among  the  Germans  that  a  coryza  could  be  transmitted 
by  drinking  from  a  glass  which  had  been  used  by  one 
suffering  from  the  disease;  and  later  Bonnet"  and 
Scliurig  ,8  mentioned  the  same  subject,  without  however 
bringing  forward  any  clinical  evidence  to  its  support. 
In  the  "  Ephemerides  of  Natural  Curiosities,"  "  Standige- 
lius  tells  the  story  of  four  children  of  a  peasant,  who 
were  taken  in  the  same  week  with  a  very  fetid  catarrh 
or  ozaena.  But  the  evidence  here  of  contagion  is  alto- 
gether presumptive,  and  the  possibility  of  the  direct 
transmission  of  the  disease  is  overthrown  by  the  fact  that 
when  the  malady  broke  out  in  all  its  fury  the  children 
were  not  together. 

Years  ago  Dr.  J.  K.  Mitchell,  and  later  Sir  Henry 
Holland,  of  London,  and  Mutter,  of  Vienna,  advanced 
the  theory  that  catarrhal  disease  was  due  to  the  action  of 
a  micro-organism,  and  more  recently  its  parasitic  nature 
has  been  urged  by  Dr.  Austin  Flint.'-'"     While  certain 

•Concil.  et  Epist.,  liber  2.  p.  246,  Hanov.,  1595:  quoted  also  by  Hug- 
ens.  Diss,  de  Coryza,  Berolini,  1841,  p.  21.  Ettmiiller  (op.  supra  fit. ,  p. 
334)  also  alludes  to  contagion  from  nose  to  nose,  and  from  the  promiscn- 
ODI  use  of  cups  and  napkins. 


clinical  evidences  of  direct  transmission  apparently  favor 

this  vi.w.  ii,  ha-,  on  the  other  hand,  been  C pleteh 

tived  by  the  failure  to  produce  the  disease  by  inocula- 
tion.!"  Exact  evidence  is  also  wanting  to  establish  the 
epidemic  oecurrena  of  acute  simple  coryza,  except  under 
the  meteorological  conditions  which  have  been  described 
in  the  article  on  the  Etiology  of  Catarrhal  Affections. 

Classification.— The  classification  of  the  Btages  of 
chronic  nasal  inflammation  given  below  is  based  on  ana 
tomical  and  clinical  experience,  and  will.  1  venture  to 

think,  prove  of  practical  value  iii  the  diagnosis  and  ra- 
ti  d  treatment  of  this  affection. 

The  leading  anatomical  characteristic  of  chronic  nasal 

inflammation  resides  in  certain  changes  which  the  erectile 
bodies  undergo.  In  the  earlier  Btages  of  catarrhal  in- 
flammation there  exists  a  peculiar  excitability  of  these 
structures  which  causes  sudden  obstruction  of  one  or 
both  nostrils ;  later  on  is  found  a  permanent  swollen  or 
puffy  (dilated)  condition  of  the  erectile  tissue,  due  to  a 
subparalytic  state  of  the  intercellular  walls  with  < 
quent  dilatation  of  the  erectile  -paces.  As  the  disease 
advances  there  is  a  metamorphosis  of  the  intercellular 
walls  into  dense  fibrous  t issue,  which,  in  contracting, 
gradually  obliterates  these  spaces,  and  causes,  finally, 
atrophy  of  the  erectile  bodies.* 

These  changes  in  the  erectile  structures  furnish  the 
anatomical  ground  for  the  classification  which  I  present 
tor  consideration. 

Classification  OF  THE  STAGES  OF  CHRONIC  Xasai. 
Inflammation. — I.  Simple  Inflammatory  {Rhinitis  Sim- 
plex) :  divisible  into  periods  of — 

o.  Irritability  of  erectile  tissue. 

j8.  Permanent  dilatation  of  erectile  tissue. 

II.  Hypertrophic  (Rhinitis  Hypertrophica) ;  divisible 
into  periods  of — 

0.  Dilatation  with  hypertrophy. 
/J.  Complete  hypertrophy. 

III.  Atrophic  (Rhinitis  Cirrhotiea)  ;  divisible  in  peri- 
ods of — 

a.  Commencing  atrophy. 
£.  Complete  atrophy. 

1.  The  first,  or  simple  inflammatory  stage,  consists  of 
two  periods,  the  one  characterized  by  abnormal  irritabil- 
ity of  the  cavernous  tissue,  the  other  by  permanent  dila- 
tation of  the  same. 

o.  Period  of  irritability:   Characterized  by  inert 
irritability  of    the  mucous    surfaces,   expressing  itself 
chiefly  in  abnormal  excitability  of  the  erectile  tissue, 
leading  to  sudden  obstruction  of  one  or  both  nostrils  in 
the  presence  of  changeable  atmospheric  conditions,  when 

the  individual  assumes  the  recumbent  position,  as  at 
night,  or  when  under  the  influence  of  certain  forms  of 
excitement,  and  in  some  women  at  the  menstrual  period  ; 
in  fine,  when  the  individual  is  exposed  to  any  of  the  ex- 
citing causes  of  coryza. 

£.  Period  of  dilatation  or  permanent  pufflness  of  the 
erectile  tissues  (chronic  coryza).  As  the  result  of  the 
repeated  erection  of  the  cavernous  tissues  which   occurs 

in  the  first  stage,  a  paralytic  or  subparalytic  stale  of  the 

resilient  and  contractile  elements  of  the  walls  of  tin  en  <■- 
tile  cells  develops,  leading  to  their  permanent  dill  tation, 
recognizable  by  the  eye  as  an  engorged  or  puffy  con- 
dition of  the  turbinated  tissues,  which  may  lie  distin- 
guished from  true  hypertrophy,  by  its  collapsing  under 
tin'  probe,  by  the  readiness  with  which   it  can  be  pressed 

against  the  external  wall  of  the  nostril,  and  by  its  dimi- 
nution in  bulk  under  various  measure-  which  produce 
relic  x  contraction,  or  emptying,  or  depletion  of  the  erectile 
-paces,  such  as  the  sudden  application  of  cold,  t lie  use 
of  cocaine,  etc. 

It  is  this  subparalytic  condition  of  the  tissue,  repre- 
sented by  the  puffy  character  of  the  swelling,  which  Is 
the  connecting  link  between  the  simple  and  the  hyper- 
trophic stages. 

II.  The  second,  or  hypertrophic  staL'e.  is  divisible  into 
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ness  of  the  external  nose,  which  may  he  confined  to  the 
apex,  or  dorsum,  or  may  spread  from  the  latter  across 
the  cheeks  like  two  crimson  wings,  is  now  and  then  ob- 
served in  a  number  of  members  of  the  same  family. 

In  long-standing  cases,  a  veritable  varicose  condition  of 
the  vessels  of  the  external  nose  develops.  This  varicose 
condition  is  especially  well-marked  at  the  entrance  to  the 
vestibule,  and  is  sometimes  associated  with  a  similar 
condition  within  the  nasal  chamber.  The  redness  of  the 
nose  which  is  frequently  met  with  among  habitual  drink- 
ers is  often  due  to  the  catarrhal  condition  of  the  naso- 
pharyngeal passages  which  is  common  to  chronic  alco- 
holism ;  and  the  acne  rosacea  of  this  class  doubtless 
frequently  originates  in  a  similar  manner. 

A-  the  "disease  progresses,  the  follicles  at  the  apertures 
of  the  nostrils  become  diseased,  the  vibrissa'  are  loosened, 
and  become  detached.  Occasionally  small  follicular  ab- 
scesses  form  at  this  situation,  which  are  a  source  of  ureal 
annoyance,  and  which,  in  some  instances,  are  due  more 
to  the  treatment  than  to  the  disease.  Not  infrequently, 
and  especially  in  children  and  in  neglected  cases,  the 
sharp,  acrid  "discharge  produces  an  eczematous  or  in- 
flamed condition  which  may  invade  the  whole  upper 
lip.  It  may  even  happen  that  a  sodden  condition  of  the 
mouth  and  gums  may  result,  and  a  patient  under  the  ob- 
servation of  the  writer  attributed  the  loss  of  her  front 
teeth  to  this  condition  alone. 

The  discharge  varies  greatly  in  amount.  It  is  usually 
most  conspicuous  on  arising  in  the  morning,  and  may 
disappear  during  the  day,  or  may  be  always  present.  It 
is  either  expelled  through  the  anterior  nares,  or  may  grav- 
itate or  be  drawn  voluntarily  into  the  pharynx,  from 
which  it  is  expectorated.  The  thicker  the  secretion  and 
the  richer  it  is  in  solid  elements,  the  greater  the  tendency 
to  adhesion  to  the  mucous  membrane,  and  the  subsequent 
production  of  crust-formation.  If  it  be  allowed  to  re- 
main in  the  nasal  passages,  decomposition  occurs,  a  fetid 
smell  and  taste  are  imparted  to  it,  and  the  expired  air 
acquires  a  peculiar,  sickening  smell.  A  potent  factor  in 
the  reflex  expulsion  of  the  secretion  is  the  act  of  sneez- 
ing, and  by  this  means  much  of  the  inspissated  discharge 
is  loosened  from  parts  in  which  its  dislodgement  is  ex- 
ceedingly difficult  or  impossible  by  the  simpler  expulsive 
force  used  in  what  is  commonly  termed  "  blowing  the 
nose."  Examined  under  the  microscope,  the  secretion 
contains  a  multitude  of  leucocytes,  the  remains  of  the 
degenerated  epithelium  of  the  nasal  passages,  blood-cells, 
granular  debris,  micrococci  of  decomposition  of  various 
kinds,  and  various  objects  derived  from  the  external  air. 
Xo  characteristic  germ  has  ever  been  discovered,  and 
there  is  no  microscopical  evidence  to  show  that  catarrhal 
inflammation  of  the  nasal  passages  is  in  any  sense  a  par- 
asitic affection. 

In  Borne  cases,  instead  of  an  abnormal  increase  in  se- 
cretion, is  found  exactly  the  reverse.  The  membrane 
presents  a  dry.  almost  shiny  appearance,  and  the  expired 
air  is  generally  offensive.  The  character  of  the  odor 
varies  greatly,  and  seems  in  some  instances  to  be  due  to 
individual  peculiarity.  Occasionally  it  has  a  singular 
earthy  character,  difficult  to  describe,  but  whose  repul- 
sive character,  if  once  perceived,  is  never  forgotten.  Al 
though  the  mucous  membrane  may  be  only  slightly 
swollen,  there  is  a  more  or  less  constant  sense  of  false 
obstruction  present,  and  the  individual  is  constantly  en- 
oring  to  clean  the  nostrils  of  imaginary  secretion. 

The  rltiiiDHCopic  uppmranct'S  are  those  of  diffuse  or 
localized  congestion,  with  varying  degrees  of  intlamina- 
torj  swelling,  with  the  presence  of  secretion  of  varying 
character  and  quantity  (see  Symptoms).  True  ulcera- 
tion rarely,  if  ever,  occurs  in  simple  chronic  rhinitis.  (  m 
the  other  hand,  the  epithelium  may  be  detached  through 
chemical  or  mechanical  irritation,  and  we  should  then 
fore  carefully  distinguish  between  this  loss  of  substance 
and  that  produced  by  the  pathological  process  itself. 
Beginners  frequently  mistake  small,  isolated  areas  of 
dried,  adherent  mucopurulent  secretion  for  losses  of  sub- 
stance, an  error  that  only  needs  pointing  out  to  be  avoided. 
Now  and  then  the  vessels  of  the  mucous  membrane  pre- 
sent a  more  or  less  varicose  and  swollen  condition,  and 
Vol.  VIII.— 17 


small  spots  of  hemorrhagic  infiltration  may  be  discovered, 
the  most  frequent  scat  of  which  is  the  septum  on  the  in- 
ner wall  of  the  nasal  vestihule. 

Hypertrophic  Stage. — There  arrives,  sooner  or  later,  a 
time  when  the  s\  mptoms  ,,f  u,e  tirst  stage  become  more 
pronounced.  Tin-  patient  becomes  aware  of  a  gradually 
developing    difficulty    of    breathing    through    tin-    nose. 

sleep  is  rendered  unquiet  by  the  accumulation  of  mucus 

in  the  throat,  and  the  individual  arises  in  the  morning 
with  a  dry  throat  and  coated  tongue.  The  organic  mat 
ter  Of  the  buccal  secretion  is  deposited  on  the  teeth  and 
gums,  and  collects  and  dries  at  the  corners  of  the  mouth  ; 
the  breath  is  often  offensive,  and  headache  is  complained 
of.  Soon  the  lips  become  fissured  and  cracked,  and  the 
mucous  membrane  peels  oil';  the  general  health,  espe- 
cially in  children,  begins  to  suffer  ;  the  appetite  becomes 
capricious  ;  more  or  less  constant  ringing  in  the  ear-,  fol- 
lowed by  gradually  deepening  deafness,  is  also  common. 
These  Bigns  indicate  an  increase  in  the  thickening  of  the 
membrane; — the  second  Stage  lias  been  reached — the 
rhinitis  has  become  hypertrophic. 

When  the  symptoms  of  this  stage  are  more  closely  ex- 
amined, it  becomes  evident  that  obstruction  of  the  nos 
trils  from  hypertrophic  enlargement  of  t  he  internal  struct- 
ures is  equivalent  to  interruption  of  its  functions  as  an 
organ  of  respiration,  olfaction,  audition,  and  voioe-modi- 
tication.  and  the  phenomena  to  which  it  gives  rise  will 
therefore  depend  upon  the  anatomical  scat  of  the  ob- 
struction, and  the  physiological  properties  of  the  struct- 
ures that  assist  in  its  production.  The  symptoms  of 
nasal  obstruction  tire  often  so  intricately  blended  with 
those  of  the  conditions  which  coin  plicate  it  that  their  ex- 
plication would  involve  a  review  of  the  clinical  history  of 
the  commoner  affections  of  the  nose,  throat,  and  ear,  and 
I  shall  therefore  content  myself  with  simply  indicating 
the  pathological  results  of  an  Obstructive  nasal  lesion. 

Obliteration  of  the  upper  meatuses  or  malformation  of 
the  nasal  roof  is  accompanied  by  interference  with  the 
sense  of  olfaction  and  the  varied  train  of  morbid  impres- 
sions which  follow  its  perversion.*  Over  a  century 
Morgagni  called  attention  to  deflection  of  the  septum  as 
a  not  infrequent  cause  of  unequal  distribution  of  the  ner- 
vous power  of  smell,  and'-'-  related  a  case  in  which,  from 
obliquity  of  the  crista  galli  and  consequent  diminution 
in  number  of  the  olfactory  foramina,  this  sense  was  sup- 
posed to  have  been   less  acute  in  the  nostril   coins) 1- 

ing  to  the  narrower  side  of  the  cribriform  plate,  .lust 
here  let  me  observe  that  the  ability  to  respire  with  free. 
dom  through  the  nose  by  no  means  negatives  the  exist- 
ence of  obstruction  ;  the  upper  nasal  chambers  may  be 
crowded  with  growths  and  the  pharyngeal  vault  covered 
with  vegetations,  and  yet  respiration  go  on  with  perfect 
ease.  This  is  a  fact  which  is  systematically  and  per- 
sistently overlooked  by  many  practitioners  01  medicine, 
and  the  absent  c  of  obstruction  is  too  often  inferred  from 
the  passage  of  air  through  the  nostrils  when  the  mouth  is 
closed. 

Should  the  obstruction  occur  in  the  inferior  meatus, 
the  mouth  becomes  the  channel  through  which  the  air 
passes  to  and  fro  from  the  lungs,  and  nasal  is  t  ransformed 
into  buccal  respiration.  From  this  transference  of  phys- 
iological relations  it  naturally  follows  that  the  air  reaches 
tin    delicate  lining  membrane  of  the  lower  respiratory 

tract  in  a  state  unlit    for  rcspirat  ion.      Hence  arise  hyper 

semia  and  chronic  inflammation  of  the  pharyngo-bronchial 
membrane,  with  their  associated  alterations  in  the 
Besides  the  part  which  the  nose  plays  in  olfactioi 

piration,  and  voice-production,  ii  also  serves  as  the  chan- 
nel through  which  air  reaches  the  middle  ear.  Hence, 
imperfect  aural  ventilation  often  occurs,  with  resulting 
otitis  media,  and  sometimes  perforation  of  the  drum 
membrane  and  consequent  otorrhcea.  This  same  chain  of 
events  follows  the  obstruction  of  the  Eustachian  tubes  by 
growths  in  the  pharynx  or  the  pressure  of  the  hypertro- 
phied  nasal  turbinated  structures,  or  by  inflammatory 
engorgement  of  the  orifices  of  the  tubes  themselves. 
This  not  only  cuts  off  the  air  Supply  from  the  tympanum 


*  Sec  article  uu  Not  of  the. 
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the  muciparous  glands  of  the  tube  (tubal  tonsil  of  Ger 
lach).  They  are  sometimes  occluded  from  pressure  of 
the  enlarged  pharyngeal  tonsil  and  hypertrophic!!  turbi- 
nated bodies.  Mucus  collects  in  the  orifices  of  the  tubes, 
in  the  fossa;  of  Rosenmuller,  on  the  pharyngeal  vault. 
and  in  the  posterior  nares.  Usually  a  thick,  tenacious 
shred  extends  from  the  vault  of  the  pharynx  to  the  pos- 
terior border  of  the  septum.  All  secretion  musl  be  re- 
moved before  a  satisfactory  diagnosis  can  be  made. 

Adenoid  growths  appear  as  sessile  or  pedunculated 
vegetations  of  varying  size,  number,  and  consistence, 
red  over  the  vault,  posterior  and  lateral  phar\  ngeal 
walls,  and  upper  part  of  the  septum.  They  are  often 
ma -sed  together  so  as  to  form  a  tumor  of  considerable 
magnitude.  When  removed,  they  present  the  gross  ap- 
pearances of  papillomata.  Their  diagnosis  can  be  made 
with  the  mirror,  or,  in  small  children,  by  means  of  the 
finger  introduced  behind  the  velum.  The  sensation 
communicated  to  the  finger  is  compared  to  that  obtained 
by  touching  a  bunch  of  worms.  They  bleed  readily 
when  touched,  and,  as  a  rule,  discharge  profusely.  In 
all  cases  of  deafness  in  children  the  naso-pharynx  should 
be  examined  for  these  growths  :  if  present,  their  ablation 
is  imperative.  If  thoroughly  removed,  the  deafness  and 
nasal  discharge  rapidly,  often  immediately,  disappear  : 
and,  if  the  case  be  not  complicated  with  hypertrophic 
catarrh,  no  further  treatment  will  be  necessary. 

We  now  come  to  a  form  or  stage  of  nasal  inflamma- 
tion which  for  centuries  has  been  the  subject  of  much 
dispute,  which  is  one  of  the  most  difficult  of  affections  to 
deal  with,  and  which  in  ancient  times  excluded  its  pos- 
sessor from  the  privileges  of  the  priesthood,  and  in  more 
modern  days  has  actually  sufficed  for  divorce.  It  is  the 
affection  known  under  a  host  of  names,  such  as  dysodia, 
rhinostenose,  coryza  fretida,  fetid  catarrh,  dry  catarrh, 
stinknase,  punaisie,*  rhinitis  atrophica,  rhinitis  atrophica 
foetida,  etc.  ;  but  the  most  common  of  all  appellations  is 
perhaps  the  ancient  one,  ozaena,  which,  as  implied  in  its 
Greek  origin,  signifies  a  stench  from  the  nostrils.  The 
term  ozena  is  an  unfortunate  one,  for  the  condition  is, 
properly  speaking,  not  a  disease  per  se,  but  a  symptom  of 
a  number  of  pathological  states.  Thus  it  occurs  in  all 
ulcerative  f  diseases  of  the  nasal  mucous  membrane, 
Whether  from  syphilis,  cancer,  glanders,  rhinoliths,  and 
other  foreign  bodies  (in  which  latter  case  it  is  almost  in- 
variably unilateral),  phagedenic  and  other  ulcers,  and 
is  the  usual  accompaniment  of  caries  and  necrosis  of  the 
intranasal  bony  framework.  It  also  is  occasionally 
present  as  a  symptom  or  complication  of  nasal  and  post- 
nasal growths,  and  may  be  symptomatic  of  simple  or 
purulent  inflammation  of  the  accessary  sinuses,  and  par- 
ticularly of  the  antrum  of  Highmore.  It  may  occur,  too, 
as  an  accidental  phenomenon  from  simple  detention  and 
decomposition  of  secretion  in  ordinary  coryza.  particu- 
larly in  children,  from  imperfect  removal  of  the  secre- 
tion ;  or  in  adults  and  children,  either  from  some  imper- 
fectly defined  so-called  "idiosyncratic"  influence  or 
from  the  presence  of  some  vice  of  constitution,  inherited 
or  acquired.  Occasionally  a  simple  inodorous  catarrh 
will  become  offensive  at  the  menstrual  epoch,  losing  its 
disagreeable  odor  during  the  decline  of  the  ovarian  dis- 
turbance ;  while  any  existing  odor  is  very  frequently  ag- 
gravated at  periods  corresponding  to  those  of  the  men- 
strual flow.  Sometimes  a  condition  resembling  it  is 
produced  by  snuff,  various  foods,  and  the  habitual  use  of 
alcohol. 

In  the  present  article  the  term  ozena  will  not  be  used, 
and  attention  will  be  solely  directed  to  that  period  of 
nasal  inflammation  which  1  have  termed  in  my  classifi- 
cation rhinitis  cirrhotica,  and  which  is  used  to  denote  a 
simple  atrophic  or  cirrhotic  condition  of  the  mucous 
membrane  of  the  nasal  and  accessary  cavities,  associated 
or  not  with  corresponding  changes  in  the  bony  frame 


*  The  term  usually  applied  by  the  French.     It  is  remarkable  that  in 
the  Ayur  Veda  there  is  an  affection  described  under  the  name  I 
which  is  represented  as  occurring  in  an  acute  and  chronic  form,  and  which 
is  the  disease  in  question. 

t  The  ancients  used  the  terms  ozsena  and  ulcer  of  the  nostrils  as  sy- 
nonymous. 


work,  and  which  is  usually  if  not  always  the  r<  pr< 
the  ot  'the  third  or  last  stage  of  hypertrophic  nasal  in- 
flammation [nidi  section  on  Pathology). 

It  must  not  lie  understood  that  every  case  of  hyper- 
trophic catarrh,  if  left  to  itself,  will  terminate  necessarily 

in  atrophy.  The  latter  process  appears  earlier  in  some 
Cases  than  in  Others,  the  rate  and  time  ill  its  oeeui  rem  e 
being  probably  dependent  upon  peculiarities  of  constitu- 
tion, modes  of  life,  ami  other  conditions  which  influence 
tlie  rate  of  progress  of  simple  inflammation  in  general. 
In  either  or  any  event,  it  is  usually  the  Bequel  of  an  Hy- 
pertrophic condition— the  legacy  of  a  neglected  or,  what 
amounts  to  the  same  thing,  a  badly  treated  catarrh. 

The  existence  of  sj  phihs,  or  other  diathetic  conditions 
(so  Pathology),  undoubtedly  predisposes  to  the  atrophic 
process,  and  I  am  of  the  opinion  that  the  constant  and 
habitual  use  of  alcohol  is  a  prolific  source  of  the  new  for 
mation  of  connective  tissue,  just  as  it  leads  to  similar 
changes  in  other  organs,  notably  the  liver  and  kidney. 

The  two  most  prominent  symptoms  of  ozena  are  the 
horrible  odor  and  the  special  tendency  to  crust-forma- 
tion. The  crusts  vary  in  color  from  a  dirty  brownish- 
gray  or  greenish-yellow  to  a  pronounced  blackish  or 
coal-black  hue.  They  exhibit  also  varying  degrees  oi 
consistency,  from  soft,  easily  friable,  to  tough,  leathery 
masses,  and  .sometimes  acquire  a  stony  hardness  which 
may  lead  to  their  confusion  with  dense  foreign  bodies. 
Uniform,  or  distinctly  laminated  in  structure,  they  ad- 
here with  great  tenacity  to  the  mucous  membrane,  from 
which  the}'  are  separated  at  intervals  varying  from  two 
or  three  days  to  several  weeks,  as  casts  of  the  regions 
which  they  occupy.  Occasionally  the  posterior  nares 
become  completely  occluded,  and  the  two  obstructing 
crusts  become  connected  by  a  band  over  the  posterior 
edge  of  the  vomer,  so  that  when  detachment  takes  place 
the  expectorated  crust  presents  an  appearance  not  unlike 
that  of  a  pair  of  eye-glasses. 

They  occur  in  all  portions  of  the  nose  and  nasal 
pharynx,  and  their  expulsion  is  often  attended  with  great 
difficulty.  They  are  sometimes  detached  during  sleep. 
when  they  may  give  rise  to  symptoms  of  sudden  suffoca- 
tion from  their  presence  at  the  entrance  of  the  laryngeal 
vestibule.  Their  separation  is  effected  by  the  accumula- 
tion beneath  them  of  a  fetid  mucopurulent  secretion. 
This  exudes  from  the  under-surface  of  the  crust,  and 
bathes  its  surface  with  a  thick  discharge,  in  which  the 
hardened  mass  is  partially  macerated  and  expelled,  leav- 
ing an  abraded,  bleeding  surface  at  the  points  of  adhe- 
sion. The  stench  is  generally  intensified  during  the  de- 
tachment of  the  crusts. 

This  tendency  to  inspissation  of  the  discharge  and  the 
formation  of  crusts  is,  in  a  great  measure,  due  to  abnor- 
mal increase  in  the  capacity  of  the  nasal  chambers,  but 
it  is  doubtless  also,  to  some  extent,  encouraged  by  the 
atrophy  of  the  erectile  and  other  sensitive  tissues,  and 
the  consequent  diminution  in  the  reflex  excitability  ol 
tlie  nasal  apparatus. 

The  amount  of  discharge  varies  greatly  in  different 
cases.  At  times  it  is  so  profuse  thai  it  necessitates  the 
constant  use  of  the  handkerchief,  while  at  others  it  is 
only  trifling  in  amount.  This  has  led  some  writers  to 
describe  two  varieties  of  the  disease,  a  moist  and  a  dry 
atrophy. 

The  destruction  of  function  which  atrophy  of  the  in 
tranasal  structure  involves  will  naturally  vary  according 
to  the  region  principally  involved  by  the  disease.  The 
senses  of  smell  and  taste  are  usually  impaired,  or  may  be 

entirely  destroyed. 
EhinoBcopic  Appearances. — The  external  nose  h  either 

normal  in  appearance  or  presents  a  variety  ot  unnatural 
positions.      The  depressed,    Hal.   and   saddle  shaped  n086 

which  is  characteristic  of  disappearance  of  the  cartilagi- 
nous septum  is  rarely  met  with  in  simple  atrophic  rhinitis. 
The  changes  in  the  external  nose  will  depend  upon  the 

extent  to  which   the  destructive  i teas   bas  advanced 

within  the  nostril.  The  abrogation  of  tin-  respiratory 
function  of  the  nostrils  leads  to  impairment  of  the  mo 

lions  of  the  alse  nasi,  and  quite  often  the  apex  of  tie 

is  tilted  upward,  so  that  the  anterior  narc.s  look   more  or 
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puces  vary  considerably.  The  growths,  when  removed, 
are  either  round  or  oval  in  contour,  uniformly  smooth 
or  irregularly  tabulated,  or  covered  with  little  protuber- 
ances, giving1  them  the  appearance  of  a  raspberry.  Fre- 
quently, when  the  loop  of  the  snare  is  disengaged  from 
the  hypertrophied  tissue,  a  small  shred  or  stem  projects 
from  the  under  surface  of  the  latter,  which,  together 
with  the  smooth  upper  surface  of  the  growth  and  its 
rounded,  folded  inward  edges,  presents  a  striking  resem- 
blance- to  a  mushroom.  The  hypertrophies  vary  in  color, 
from  a  dirty  grayish  or  yellowish-gray,  to  a  red.  and 
even  purplish  hue.  The  color  and  density  of  the  hyper- 
trophy vary  with  its  age.  The  older  the  growth,  the 
paler  the  color  and  the  harder  the  consistency. 

Cross-section  with  a  knife  discloses  often  a  peculiar 
nutmeg  appearance,  due  to  the  interlacing  fibrous  bands 
and  the  dark-brownish  aspect  of  the  blood  in  the  erectile 
spares.  In  other  cases  this  nutmeg  appearance  is  not 
well  marked,  the  whole  tissue  being  converted  into  a 
dense,  fibrous  mass.  These  masses  are  incompressible, 
and  sink  immediately  when  thrown  into  the  preserving 
fluid.  They  are  sometimes  covered  with  little  granular 
or  papillary  projections. 

The  microscopical  appearances  vary.  In  all,  the  most 
remarkable  is  the  conversion  of  the  walls  of  the  erectile 
3  into  dense  fibrous  bands,  which,  in  contracting, 
obliterate  more  or  less 
completely  the  erectile 
cells.*  These  latter  pre- 
sent numerous  irregu- 
larities in  outline,  and, 
in  those  places  where  the 
fibrous  change  is  most 
marked,  contain  very 
little,  or  are  altogether 
destitute  of ,  blood.  This 
fibrous  process  invades 
the  submucous  tissues, 
tod  converts  them,  too, 
into  a  fibrous  mass  in 
which  their  glandular 
elements  disappear.  The 
latter  are  apparently  de- 
stroyed or  obliterated, 
not  only  as  the  mechan- 
ical result  of  the  con- 
traction of  the  new- 
formed  tissue,  but  also 
by  cellular  infiltration 
of  the  glandules  them- 
selves. The  latter  is  of 
two  kinds,  an  intra-  and 
peri-acinal. 

When  the  fibrous  pro- 
re--  is  confined  to  the 
deeper  layers,  the  epi- 
thelium is  usually  in- 
tact. When,  however, 
the  structures  immedi- 
ate! v  under  the  basement 

membrane  are  invaded  by  the  round-cell  infiltration,  the 
epithelial  layer  is  notably  thickened,  often  in  an  irregular 
manner.  This  thickening  is  most  marked  in  the  undula- 
tions of  the  free  surface.  Occasionally  the  epithelial 
proliferation  assumes  the  form  of  distinct  filamentous 
papillary  growths,  which  are  beautifully  shown  under  the 
microscope. 

In  some  places  the  epithelial  cells  are  filled  with  a 
granular  detritus,  or  arc  altogether  wanting.  The  latter 
occurs  when  the  fibrous  process  encroaches  on  the  super- 
ficial layers  and  obliterates  their  blood  supply.  When 
this  occurs,  the  epithelium  may  be  entirely  gone  over  a 


*  This  connective  tissue  formation  has  also  been  studied  bj 
aneaof  the  Throat,  Philadelphia,  1883,  i>.  197)  and  Boswortb  I  Ni 
Medical   Record,   June  10,  1882).     Seilei  tound   tin-  epithelium  intact, 
although  some  fatty  degeneration  of  the  ceils  had  taken  place.     In  Boa 
vorth's  sections  the  epithelial  layer  was  greatly  thickened.      The 

i  hange  which  takes   place    in  the    fibrous  tissue,  and  which  is 
mentioned  by  Seiler,  I  have  also  observed. 


Fig.  4885. — Buds  or  Bulbous  Processes  projecting  from  the  Walls  of  the  Cavernous 

Sinuses. 


considerable  extent  of  surface,  nothing  being  left  but  the 
basement  membrane.     When  all  the  layers  air  in\ 
in  the  shrinking  of  the  new  -formed  tissue,  the  sin  | 
the  growth  is  often  thrown  into  small,  pear-shaped  pro- 
jections or  knobs,  which  consist  entirely  oi  fibrous  tissue. 

I  am  inclined  to  believe  that  these  knobs  may  subse- 
quently become  detached,  and  that  this  process  of  de- 
tachment may  lie  one  step  in  the  future  atrophy  of  the 
membrane.  For,  if  the  histories  of  certain  cases  of 
atrophic  rhinitis  be  carefully  taken,  it  will  appear  that, 
from  time  to  time,  there  arc  found  in  the  discharge  from 
the  nose,  during  the  hypertrophic  stage,  small  nodular 

masses,  which  are  described  by  the  patient-  as  "  little 
pieces  of  flesh."  They  will  affirm,  furthermore,  that, 
w  hen  this  has  occurred,  the  iiost  i  ils  are  percept  i lily  freer, 
and,  encouraged  by  this  false  hope,  which  they  take  as 
an  evidence  of  return  to  the  healthy  condition,  they  m  g- 
lcet  treatment  and  allow  the  disease  to  go  on  to  the  atro- 
phic stage.  I  have  not  met  with  any  mention  of  this 
clinical  fact  in  the  writings  of  othere,  and  am  inclined  to 
the  opinion  that  the  "  pieces  of  tlesh  "  are  none  other 
than  these  polypoid  knobs  of  fibrous  or  papillomatous 
tissue,  and  that  their  expulsion  may  be  regarded  as  an 
index  of  approaching  tissue  destruction. 

Before  leaving  this  brief  consideration   of  the  hyper- 
trophic stage,  1  wish  to  call  attention  to  an  appearance 

which  1  have  tw ice  met 
with,  viz..  the  oblitera- 
tion of  the  lumen  of  the 
erectile  spaces  by  ma 
of    round     cells     which 

resemble  the  white  cor- 
puscular elements  of  the 
blood. 

I  also  wish  to  call  at- 
tention to  certain  buds 
or  bulbous  processes 
which  in  the  hypertro- 
phic stage  arc  occasion- 
ally found  jutting  out 
from  the  walls  of  the 
Cavernous  sinuses,  and 
which  are  made  up  of 
outgrowths     from     the 

newly  formed  connec- 
tive tissue.  These  ap- 
pearances were  first 
pointed  out  to  me  by 
my  friend  Professor 
Councilman,  of  t  he 
Johns  Hopkins  Timer 
sity,  who  had  taken  one 

of  my  section-  for  ex- 
amination. 

Projecting  inward, 
they  form  bulbous  pi" 
cesses  or  septa  of  var\  - 
ing    thickness,     w  hi<  h 

sometimes  inter]  a  c <•. 
netimes  form  bands 
which  connect  one  portion  of  the  sinus-wall  with  another, 
thus  constituting  another  factor  in  the  division  and  ob- 
literation of  the  CavernOUS  spaces.  (are  should  be  taken 
not  to  confound  them  with  the  remains  of  a  thinned  and 
ruptured  intercellular  wall  ;  in  the  latter  ca-e  a  similar 
projection  will   usually  be  found  at  a  point   diametrically 

opposite  to  that  occupied  by  the  projecting  band. 

We  have,  then,  four  modes  of  obliteration  ot  ill. 
tile  spaces  in  nasal  inflammation  : 

1.    By  the  contraction  of  the  newly  formed  intercellular 
fibrous  bands. 

2    By  obliteration  of  their  lumen  by  masses  ot  round 

cells  which  resemble  the  white  .  oi  pu-cular  elements  ot 
the  blood. 

:;.    By  the  formation  of  thrombi  in  <  ei'tain  Ca8(  9. 

4.   By  the  process  of  Bepta-formation. 

The  transition  of  the  firsl  stage  into  the  hypertrophic 

does  not  seem  t..  me  to  depend  n<  t  •  ssarilj  upon  the  pres- 
ence of  constitutional   disease,  or  vice  ol  constitution, 
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Fig.  4889. — Transition  Stage  from  Hypertrophic 
to  Atrophic  Rhinitis. 


The  pathological  history  of  "ozsena"  is,  moreover, 
that  of  the  conversion  of  hypertrophic  changes  into  those 
of  an  atrophic  form.  In  the  rhino- 
scopic  image,  in  the  microscopic  sec- 
tion, the  processes  of  hypertrophy 
and  atrophy  are  found  side  by  side. 
More  than  that ;  the  atrophic  changes 
are  more  pronounced  in  situations 
in  which  the  catarrhal  inflammation 
originally  developed.  Thus,  for  ex- 
ample, if  the  disease  originate  as  a 
catarrh  of  the  maxillary  sinus,  the 
atrophy  is  more 
pronounced  in 
the  latter  situa- 
tion, the  nasal 
mucous  mem- 
brane proper 
presenting  evi- 
dences of  simple 
or  hypertrophic 
catarrhal  inflam- 
mation. If,  on 
the  other  hand, 
the  disease  com- 
mence in  the 
nasal  fossa1,  the 
morbid  condi- 
tion of  the  sinus, 
if  such  exist,  is 
that  of  simple  or 
hypertrophic  in- 
flammation. Fi- 
nally, as  the  hy-. 
pertrophic  variety  almost  invariably  commences  in  the 
respiratory  portion  of  the  nostril,  so  in  the  atrophic  form, 
the  region  of  the  inferior  meatus,  the  classical  seat  of 
atrophy,  is  the  first  to  be  destroyed. 

Weighty  evidence  in  support  of  the  position  that  atro- 
phy is  always  preceded  by  catarrhal  inflammation,  is 
furnished  by  the  microscope.  Here  the  processes  are 
either  found  side  by  side  in  the  section,  or  portions  of  the 
membrane  show  signs  of  atrophy,  while  in  others,  where 
the  process  is  less  ad- 
vanced, hypertrophic 
changes  are  discov- 
ered. 

I  have  never  had 
the  opportunity  of  a 
thorough  post  -  mor- 
tem examination  of  a 
case  of  ozsena,  but  I 
have  found  the  es- 
sential changes  de- 
scribed by  others — 
the  process  of  con- 
traction, destruction 
of  glandulae,  etc., 
in  the  hypertrophic 
membrane  removed 
with  the  snare  —  a 
condition  of  turbin- 
ated cirrhosis,  so  to 
speak,  so  that  I  am 
forced  to  regard  this 
atrophy  of  the  mem- 
brane, which  may 
with  propriety  be 
ealled  rhinitis  cirrho- 
lica,  as  the  sequel  of  Fig.  4S()0.— Atrophic  rtliinitis  (Syphilitic). 
a  pre-existinf  hvuer-  The  characteristic  cicatrices  are  seen  on  the 
,        ,  .  '   ,r.i  posterior  end   of   the    inferior   turbinated 

trophic       condition.      bone_ 

At  no   stage  of  the 

catarrhal  or  atrophic  process  have  I  ever  met  witli  ulcer- 
ation. 

An  opportunity  is  rarely  offered  for  the  histological 
study  of  pure  uncomplicated  atrophy  of  the  nasal  mu- 
cous membrane.  Such  chances  belong  to  the  accidental 
discoveries  of  the  post-mortem  table,  and  it  is  therefore 


only  in  a  few  isolated  cases  that  its  patho  histol- 

ogy has  been  recorded.  Among  these  the  mosl  carefully 
studied  are  those  of  Eugen  Frankel14  and  Hermann 
Krause.  ** 

W  lien   the  nasal   cavities  are  exposed,  tiny  are   found 

tilled  with  a  dirty,  discolored,  foul-smelling  mucu 

crusts.      Upon    removing    these,    the    atrophied    mucous 

membrane   i-   seen  to  be  of  a  pale  ashy-gray  or  dirty 

brownish   color,  its   surface  cither  smooth   or  glazed,   or 

thrown  into  folds,  giving  it   more  the  appearance  of 

a  serous  than  a  mucous  membrane  (Zuckcrkaiidl  *). 
Dense  in  consistence,  it  can  sometimes  be  stripped  with 
ease    from    the    Underlying    periosteum.       Associated  with 

this  thinning  of  the  mucous  membrane  is  always  more 
or  less  corresponding  atrophy  of  the  bom   framework, 

and  especially  of  the  inferior  and  middle  turbinated 
bones.    Zuckerkandl,    who    has    studied    the   different 

phases  of  atrophy  of  the  turbinated  bones  in  morbid 
specimens,  finds  that  in  the  mildest  grades  of  atrophy 
there  is  simply  thinning,  with  rupture  of  continuity,  or 

occasionally  perforation  of  the  lionc.      Later  on,  the'  free 

convex  edge  of  the  bone  becomes  straight,  or  even  con- 
cave, and,  as  the  process  goes  on,  it  is  reduced  to  a  mere 
ridge  along  the  wall  of  the  nostril.  These  changes  are 
more  pronounced  in  the  respiratory  region,  but  not  in- 
frequently in\ade  the  olfactory  area. 

The  histological  picture  is  simply  that  id'  a  gradual 
atrophy  01  wasting  away  of  the  different  layers  of  the 
mucous  membrane,  and  the  conversion  of  their  individ- 
ual elements  into  fibrous  connective  tissue,  a  purely 
cirrhotic  or  sclerotic  process.  The  free  surface  of  the 
mucosa  is  either  completely  deprived  of  its  epithelium, 
or  covered  with  cells  of  varying  size  and  contour — 
round,  polygonal,  or  spindle-shaped — with  cloudy  con- 
tents and  illy-defined  nuclei.  Here  and  there  it  is  covered 
with  a  tine  detritus,  winch  probably  represents  the  re- 
mains of  the  epithelial  cells.  Frankel  found  embedded, 
in  a  mass  of  round  and  spindle  cells  a  number  of  small 
oval  or  rounded  nodules,  of  a  transparent,  homogeneous 
appearance,  which  were  found,  upon  examination  with 
the  higher  powers  of  the  microscope,  to  consist  ,,| 
broken-down  cells  and  nuclei,  and  which  were  more  or 
less  completely  isolated  from  the  tissues  in  their  vicinity 
(as  a  rule,  in  the  neighborhood  of  the  free  surface). 
Frankel  regards  these  circumscribed  nodules  as  the 
representatives  of  a  retrograde  metamorphosis  of  small 
cells  and  nuclei — a  process  presenting  a  certain  resem- 
blance to  the  infiltration  of  cells  and  nuclei  of  the  sub- 
epithelial layer  of  the  vocal  cords  in  certain  forms  of 
phthisis. 

The  subepithelial  layers  are  either  crowded  with  round 
and  spindle  cells,  represented  by  a  ground  substance 
(stroma)  of  fibrous  tissue,  or  are  converted  into  a  dense 
structure  composed  of  bands  of  fibrOUS  connective  tissue 
running  parallel  with  the  free  surface  of  the  membrane, 
and  enclosing  in  its  substance  round  and  spindle  cells, 
sometimes  massed  together,  the  long  diameters  of  the  lat- 
ter being  also  parallel  with  the  free  surface.  Here  and 
there,  cither  lying  between  the  meshes  of  the  fibrous  t is- 
sues, or  within  the  substance  of  the  spindle  cells  them 
selves  (Frankel),  pigment  masses  tire  found  which  con- 
sist of  an  amorphous  granular  matter,  ami  which  are 
more  often  met  with  in  the  upper  layers  of  the  mem 
brane,  and  which  disappear  as  the  periosteum  is  ap- 
proached. In  the  cases  of  Krause.  the  round  and  spindle 
cells  either  contained  a  cloudy,  granular  protoplasm,  or 
had  lost  their  contour  and  become  converted  into  a  laity 
detritus.      Krause,    moreover,    found    everywhere,     inter 

spersed  among  the  differenl  layers,  masses  of  fal  granules, 
either  assuming  the  form  of  spindle  cells  or  arranged  in 

rows  alongside  of  each  oilier.  In  add  it  ion  to  these,  which 
should  not  lie  confounded  with   pigment,  groups  of  tat- 

globules  were  discovered,  which  presented  a  light,  graj 

ish-yellow  coloration,  and  which,  together  with  the  fatty 
degeneration  of  the  cellular  infiltration,  are  n 

Krause  as  the  cause  of  the  Odor  in  the  disease  {VUk 

The    glands    either    show    no    remarkable    changes    in 
structure   and    number,    being    -imply    surroundco 
round-cell    infiltration   in   different    grades   of   de^'ciicra- 
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the  essentia]  cause  of  the  disease.  Rut,  unfortunately, 
when  the  evidence  on  the  subject  is  thoroughly  sifted, 
there  is  only  one  conclusion  possible,  viz.,  that,  in  the 
present  state  of  our  knowledge  the  existence  of  a  char- 
acteristic microbe,  capable  of  producing  the  disease,  has 
not  been  demonstrated,  and  that  the  investigation  of  the 
paatter  has  as  yet  yielded  no  practical  results.  The  con- 
stant exposure  of  the  already  fetid  and  decomposing 
nasal  exudation  to  every  vitiation  of  the  atmosphere,* 
is  of  itself  sufficient  to  render  the  problem  an  exceed- 
ingly complex  one,  and  it  is,  therefore,  very  doubtful 
whether  the  discovery  of  a  special  microbe  for  atrophic 
rhinitis  will  be  an  event  of  the  immediate  future. 

I-i  this  country,  the  changes  in  the  common  catarrhal 
affections  of  the  nose  are  most  marked  in  the  area  cov- 
ered by  erectile  tissue,  and  are  more  pronounced  in  the 
lower  or  respiratory  region,  in  the  bony  nostril  than  in 
the  vestibule,  and  occur  in  the  posterior  more  frequently 
than  the  anterior  portions  of  the  nasal  fossa?. 

These  changes  have  their  starting-point  in  one  or  more 
of  three  different  structures,  the  erectile  tissue,  the'  mu- 
cous membrane,  and,  perhaps,  the  periosteum.  The 
erectile  tissue  is  primarily  involved,  probably,  in  those 
in  which  catarrhal  conditions  arc  met  with  as  the 
result  of  reflected  irritation  (doubtless  through  vaso- 
motor influences  operating,  in  the  first  instance,  through 
the  constant  or  repeated  erection  of  that  tissue,  with  sub- 
sequent development  of  trophic  disturbances),  and  it  is 
conceivable  that  the  same  result  may  be  brought  about 
through  obstruction  or  other  derangements  in  the  local 
or  systemic  circulation  ;  in  fine,  from  any  cause  that  does 
not  act  as  a  direct  irritant  to  the  mucous  membrane. 
Even  in  the  latter  case  the  local  irritant  may,  and  does 
in  some  cases,  bring  about  a  similar  result  through  reflex 
action.  A  more  or  less  constant  dilatation  of  the  erectile 
cells  is  thus  brought  about,  which,  if  kept  up,  will  even- 
tuate, sooner  or  later,  in  a  paralytic  or  subparalytic  state 
of  the  resilient  and  contractile  elements  of  the  intercellu- 
lar connective-tissue  walls. 

In  another  class  of  cases  the  process  starts  from  the 
superficial  layers  of  the  mucous  membrane,  through  the 
irritation  produced  by  foreign  substances,  the  lesions  of 
acute  and  chronic  constitutional  or  systemic:  diseases, 
either  through  direct  infection  or  through  vitiation  of  the 
general  circulation,  and  the  consequent  changes  in  the 
nutrition  of  the  mucous  membranes.  Even  in  this  class 
there  is  always  more  or  less  secondary  erection  of  the 
cavernous  tissue. 

There  is  still  a  third  class,  in  which  it  is  probable  that 
the  changes  in  the  erectile  tissue  are  secondary  to  hyper- 
plastic conditions  of  the  perichondrium,  as,  for  example, 
in  the  hard,  dense  hypertrophies  met  with  in  syphilitic 
subjects. 

Wherever  originating,  the  erectile  bodies  become 
sooner  or  later  involved,  and  the  subsequent  changes 
which  they  undergo  constitute  the  characteristic  feature 
of  acute  and  chronic  nasal  inflammation.  This  is  the 
distinguishing  mark  between  it  and  other  inflammatory 
conditions  of  the  mucous  membrane  of  the  respiratory 
tract,  and  it  furnishes  the  rational  guide  to  the  manage- 
ment of  these  affections.  I  wish  to  emphasize  this  fact, 
for  it  marks  an  era  in  nasal  therapeutics.  That  it  is  not, 
fully  appreciated,  is  evident  from  the  fact  that  authority 
often  sanctions  the  use  of  methods,  the  inevitable  ten- 
dency of  which  is  to  bring  about  results  directly  opposite 
to  those  they  are  intended  to  accomplish. 

Diagnosis. — The  diagnosis  of  the  different  stages  of 
chronic  nasal  inflammation  is  generally  sufficiently  easy 
from  the  history  and  rhinoscopie  appearances.  These 
have  been  given  above,  and  it  now  only  remains  to  point 
out  a  few  difficulties  which  may  present  themselves  to 
the  beginner,  or  even  the  experienced  practitioner.  Be- 
fore doing  so  it  may  be  well  to  give  some  practical  hints 
concerning  the  early  recognition  of  intranasal  inflamma- 
tion. 

In  the  natural  state  the  lumen  of  the  nostril,  or  that 

*  A  German  investigator  (Thost)  claims  to  have  round  the  so-called 
coccus  of  pneumonia  in  the.  nasal  secretion  of  ozena  patients. 


space  which  exists  between  the  turbinated  b, , dies  and  the 
Septum,  is  indicated  by  a  slit,  narrow  and  pointed  above, 
and  broader  and    more   triangular   below,  which  niav    be 

roughly  compared  to  tin-  slit  in  the  sounding  board 

violin,      When    tin    turbinated   tissues   are    made   lo  con 

tract  iriiti:  i  ill-,    obliteration  of  this  slit  ctcure   the  mid 
die  and  inferior  meatuses  are  represented  by  a  bi 
more  pyramidal  passage,  and  the  middle  and  deeper  por- 
tions of  the  nostrils  come  into  view.     Theopeningof  the 
posterior  nares  into  the  retronasal  cavity  is  then  seen  as 

a  dark,  clearly  cut,  perpendicular  line,     'in  some  per-.. i,.. 

especially  in   those    whose   nasal   chambers  are   naturall\ 

capacious,  this  lineal- opening  mav  be  seen  without  arti- 
ficial contraction  of  the  turbinated' bodies. 

The  position  of  the  turbinated  bodies  also  varies  with- 
in certain  limits  in  the  uormal  condition.  When  the  in- 
ferior turbinated  bone  is  "depressed,"  its  anterior  end 
appears  as  a  rounded,  or.  in  some  instances,  bluntly 
pointed  protuberance  jutting  out  from  the  external  ante- 
rior wall  of  the  nostril,  and  closely  in  contact  with  the 
floor  of  the  inferior  meatus,  from  which  it  seemingly 
springs.  When  the  bone  is  "  elevated  "  I  here  is  a  dis- 
tinct, sometimes  very  broad,  space  between  its  inferior 
border  and  the  nasal  floor,  the  curve  and  dip  of  its  ante- 
rior extremity  is  generally  well  defined,  so  that  a  comma- 
shaped  space  is  left  between  it  and  the  external  wall. 
The  inferior  surface  of  the  bone  is  not  visible  except  in 
cases  in  which  the  long  axis  of  the  bone  is  directed  up- 
ward and  forward.*  In  sonic  families,  the  inferior  tur- 
binated bone  of  one  side  is  unusually  developed  \\  Ithout 
giving  rise  to  serious  inconvenience,!  a  tact  which  it  is 
well  to  bear  in  mind  in  coming  to  a  conclusion  in  diag- 
nosis. 

The  rounded,  bulging,  middle-turbinated  bone  occu- 
pies the  upper  and  outer  portion  of  the  anterior  rhino- 
scopie picture.  In  the  anterior  portion  of  the  nostril  the 
space  between  if  and  the  inferior  varies  greatly  within 
the  limits  of  health.  Usually  it  presents  a  more  or  less 
pear-,  or  inverted  comma-shaped  appearance,  with  or 
without  a  comma-shaped  space  between  it  and  the  outer 
nasal  wall. 

It  is  only  in  very  exceptional  cases  that  the  superior 
bone  can  be  seen. 

In  the  posterior  rhinoscopie  image  the  floor  of  the 

tril  is  not  visible  in  health,  being  hidden  by  the  bulge  of 
the  palatal  muscles,  and  the  inferior  edge  of  the  lower 
turbinated  bone  can  be  seen  only  in  exceptional  cases  of 
the  "elevated"  form.  Generally  only  the  upper  portion 
of  its  posterior  extremity  is  visible.  The  posterior  border 
of  the  septum  is  almost  invariably  straight,  lint  just  an- 
terior toil,  and  within  the  nostril,  there  is  a  slight  bulg- 
ing or  cushion  which  represents  the  cavernous  body  lo- 
cated there. 

The  middle  turbinated  body  generally  projects  inward 
as  a  pear-shaped   protuberance,  while  the  superior  is 

either  scarcely  visible,  or  appears  as  a  rudimentary  look 
ing  tubercle  or  projection. 

Only  a  small  portion  of  the  inferior  meatus  Is  visible 
as  a  small,  dark,  and  three-cornered  space.  Thai  por 
tion  of  the  middle  meatus  which  is  included  between  the 
turbinated  hones  is  seen  in  the  mirror  as  either  a  half- 
moon  or  an  imperfectly  defined  S-shaped  slit.  The  ir- 
regular  spaces    between    the   bones   are   continuous  with 

the  space  common  to  the  three  meatuses,  and  which  ap- 
pears as  a  dark  chamber  in  the  rhinoscopie  image. 

The  color  of  the  mucous  membrane  in  different  indi 
viduals  and  in  the  same  individual,  at  different  periods, 
varies  within  the  limits  of  perfect   health,     li   may  be 

said,  in  general,  thai    it   is  of  a   pale  reddish  liue,  re 

pronounced  in  the  area  covered  by  erectile  tissue.     In 
the  posterior  rhinoscopie  picture  the  color  of  the  I 
brane  appears  of  a  darker  hue.  the  pan-  beii 
more  or  less  into  shallow. 

The  mucous  membrane  is  closeh  adherent  to  thi 
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tabulated  appearance.  Surgeons  of  wide  experience  in 
these  matters  will  doubtless  recall  cases  in  which  the 
fibrous  polypus,  originating-  by  one  or  more  pedicles  in 
the  nasal  and  accessory  cavities,  has  sought  the  direction 
of  least  resistance,  and  presented  at  the  posterior  nates  as 
a  hard,  immovable  mass,  easily  mistaken  for  an  hyper- 
trophied  turbinated  bod}-.  "When  we  consider  the  mode 
of  origin  and  growth  of  nasal  polypi,  and  the  manner  in 
which  they  often  fill  the  meatuses  and  destroy  the  nor- 
inal  anatomical  relations  of  the  parts,  it  is  not  surprising 
that,  in  the  limited  rhinoscopic  picture  and  in  the  case  of 
subjects  difficult  to  examine,  mistakes  of  this  kind  now 
and  then  arise. 

On  either  side  of  the  septum  posteriorly  are  found,  in 
the  normal  condition,  two  bulging  hemispherical  bodies, 
which  are  composed  of  erectile  or  contractile  tissue,  and 
care  should  be  taken  not  to  confound  them  with  either 
polypi  or  true  hypertrophy.  In  this  climate  it  is  rare  to 
find  the  posterior  nares  in  a  condition  which  altogether 
meets  the  requirements  of  absolute  anatomical  and  physio- 
logical perfection.  The  posterior  ends  of  the  inferior  tur- 
binated bodies  are  very  frequently  of  an  unnatural  color 
ami  uneven  shape,  and  this  apart  from  any  inconvenience 
to  the  individual.  The  novice,  therefore,  should  hesitate 
before  operating  on  all  such  cases,  simply  because  the 
postei'ior  nares  do  not  present  the  appearances  seeu  in 
diagrams  and  anatomical  plates. 

Cystic  tumors  of  the  posterior  nares  are  exceedingly 
rare",  but  it  would  be  well  to  bear  their  possible  existence 
in  mind  in  a  doubtful  case.  Exostoses  and  hypertrophic 
enlargement  of  the  turbinated  bones  themselves,  and  vari- 
ous malformations  of  the  bony  framework  of  the  nasal 
fosse,  either  congenital  or  acquired — as,  for  example,  in 
the  altered  anatomical  relations  of  the  nasal  chamber  left 
after  necrosis  and  the  expulsion  of  diseased  bone — so 
alter  the  normal  appearance  and  position  of  the  parts 
that  it  is  well  to  call  the  attention  of  the  beginner  to  their 
possible  presence. 

To  the  careful  observer  the  confusion  of  hypertrophic 
inflammation  of  the  septum  with  deflection  or  enchon- 
drosis  of  that  area  ought  not  to  happen  ;  but,  at  the  same 
time,  it  should  be  remembered  that  distinguished  sur- 
geons have  made  this  mistake,  and  subjected  patients  to 
needless  pain  by  bungling  attempts  at  removal. 

It  may  perhaps  be  safely  said  that  perforation  of  the 
septum  never  occurs  as  the  result  of  a  simple  catarrhal  in- 
flammation. It  may  occur  from  traumatic  causes,  as  the 
constant  injury  by  the  finger  in  picking  the  nose,  but  the 
most  common  cause  is  syphilis.  At  the  same  time  it 
should  be  remembered  that  it  may  result  from  lupus, 
malignant  disease,  and  certain  blood  affections  such  as  ty- 
phoid fever,  diphtheria,  and  other  acute  infectious  dis- 
i  uses,  and  that  it  may  be  due  to  the  corrosive  action  of 
chemical  agents.  It  is  a  familiar  accident  among  the 
workers  in  chrome,*  arsenic,  mercury,  and  other  similar 


*  Among  the  many  inconveniences  from  which  those  directly  engaged 
in  the  manufacture  of  chrome  suffer,  the  most  prominent,  perhaps,  con- 
sist of  a  group  of  symptoms  referable  to  the  respiratory  tract,  and  es- 
pecially the  nasal  cavities  and  their  dividing  septum.  In  the  chrome 
factory  of  Baltimore  the  workmen  employed  in  the  chambers  where  the 
bichromate  is  made,  almost  invariably  acquire  perforation  of  the  carti- 
portion  of  the  septum  from  the  irritating  and  corrosive  action 
of  the  fumes  and  floating  dust  evolved  during  the  chemistry  of  its  manu- 
facture. This  destruction  of  the  cartilaginous  septum  appears  to  be  the 
most  prominent  anatomical  lesion,  and  occurs  with  such  striking  fre- 
quency that  it  may  be  looked  upon  as  a  characteristic  and  constant 
sign  of  this  particular  form  of  chronic  poisoning.  Perforation  »  <  ill  , 
as  a  rule,  with  great  rapidity  :  generally  in  a  few  days  after  exposure  in 
its  exciting  cause.  I  am  told  by  one  of  the  workmen,  who  has  been  en- 
gaged in  the  factory  for  over  fifteen  years,  that  extensive  destruction  of 
the  cartilage  sometimes  takes  place  within  twenty-four  to  forty-eight 
hours.  It  is  commonly  preceded  by  general  congestion  "f  the  ■ 
membrane,  with  more  or  less  epistaxis,  or  by  the  symptoms  ol  a  well- 
defined  coryza,  such  as  obstruction  ot  the  nares.  heaviness  <>f  the  bead, 
discharge  of  limpid  fluid,  sensation  of  foreign  body  in  the  nasal  pos- 
tages, reflex  acts.  etc.  The  mucous  covering  of  the  septum  i-  quickly 
destroyed  and  the  cartilage  laid  bare.  Necrosis  of  the  latter  soon  fol- 
lows,  and  a  communication  between  the  nostrils  is  established  by  a  grad- 
ual corrosion  and  breaking  down  of  the  septum,  which  produces  finally  a 
round  or  oval  perforation.  Or.  the  same  result  may  be  accomplished  by 
the  exfoliation  of  necrotic  plates  or  layers  of  the  cartilage,  presenting 
the  appearance  as  if  they  had  been  punched  out  by  instrumental  aid. 

When  tiie  mucous  membrane  is  destroyed  a  crust  form 
comes  closely  adherent,  and  beneath  which  the  corrosion  of  the 


It  may  also  have  resulted  from  the  incautious 

use  of  caustic.-,  and  in  rare  instances  it  is  congenital, 
An  enormously  engorged  condition  of  the  turbii 
structure  may  possibly  be  confounded  with  an  air  I 
tons  tumor.     Indeed,  certain  cases  ot  so  called  angioma- 
tous tumors  may  probably  be  referred  to  vascular  changes 
in  the  turbinated  bodies.    There  is  also  another  condition, 

which  I  have  described  elsewhere,"  which  rarely  0C( 

ii  is  true,  but  which  may  possibly  be  confounded  with  both 
angioma  and  turbinated  hypertrophy.  Ii  is  a  peculiar 
condition  of  enlargement  of  the  turbinated  structures, 
associated  with  prolapse,  and  forminga  dense,  dark  red- 
dish, hard,  fleshy  mass  or  tumor,  which  may  htm 
iu  the  nostrils,  or  may  rest  on  the  floor  of  the  inferior 
meatus.  Such  tumors  or  masses  ma\  constitute,  in  some 
cases,  the  initial  stage  of  the  future  angioma. 

The  diagnosis  of  atrophic  rhinitis  is  sufficiently  easy, 
and  will  depend  upon  the  exclusion  of  the  affections 
causing  "ozsena,"  and  on  the  history  of  a  preexisting 

proper  goes  on.    After  perforation  takes  place  there  i-  also  a  tendency 
to  crust-formation  about  the  edge  c if  the  artificial  opening,     Ii 
sible  that  the  crusts  may  act  to  a  certain   extent    as   protective  agents, 
thereby  preserving  the  edges  of  the  cartilage  against  the  invasion  "t  the 
floating  particles,  and  hence  limiting  the  farther  progress  <-f  tin-  corrosive 
action.     The  tatter  procet-s  seemR,  in  the  vast  majority  of  cases,  to  be 
confined  to  the  cartilage,  and  very  extensive  destruction  "i  the  latter 
may  occur  without  change  in  the  external  appearance  of  the  nose.     The 
most  frequent  seat  of  perforation  is  the  anteroinferior  portion  of  the 
cartilage— or,  in  other  words,  thai  portion  which   is  most   directly   ex- 
posed to  the  action  of  the  irritant  particles.     The  perforation    11- 
ries  greatly  in  size.     I    have   seen  almost  complete  destruction  of  the 
Cartilaginous  septum,  nothing  remaining  but  the  merest  rim  of  t 
support  the  fleshy  structures  of  the  external  nose. 

Although  this  is  its  most  frequent  seat,  the  ulcerative  process  is  not 
confined  to  the  septum,  but  is  occasionally  met  with  in  other  poi ; 
the  nose,  as  the  turbinated  bodies  and  nasal  pharynx.     It  is  more  likely 
to  occur  in  the  latter  situation,  as  the  voluntary  removal  of  foreign  sub- 
stances from  this  cavity  is  more  difficult  than  their  expulsion   from  the 
nasal  chambers.     Ulceration,  moreover,  is  also  more  likely  to  persist   in 
the  former  than   in   the   latter  situation.     The  lower  pharynx  i-  slso 
sometimes  the  seat  of  more  or  less  clearly   defined   ulceration,  and   the 
same  is  probably  true  of  the  larynx,  although  I  am  unaware  of  its  oo  01 
rence  in  the  latter.     The  condition  of  the  lower  respiratory  tract 
ally  found  is  that  of  inflammation,  characterized  by  intense  re< 
moderate  swelling,  with  tendency  to  inspissation  of  secretion.     These 
appearances  an'  found  as  far  down   the  trachea  as  the  laryngi 
view  extends.     In  fact,  the  mucous  membrane  of  the  entile  nnso-bron- 
chial  tract  is  intensely  hypersemic,  more  or  less  swollen,  and  presents  at 
various  points  evidences  of  capillary  hssmorrhagea  and  small  exb 
tions  of  blood.    These  appearances  are  more  pronounced  in  then 
tory  region  of  the  nose.     Ulceration  also  attacks  the  hair  follicles  in  the 
nasal  vestibule,  causing  a  dryness  and  itching,  wilh   falling  out  of  the 
vibrissa. 

As  the  ulcerative  process  in  the  nose  and  retronasal   space  advances, 
the  secretion  becomes  mnco-pnrulent,  and  portions  of  the  nceroi 
sues  are  expelled  either  in  shreds  or  as  a  fine  detritus  mingled  with  the 
greenish-yellow  discharge.     In  some  the  nasal  Mux  is  inconsiderable,  and 
perforation  of  the  cartilage  may  occur  without  the  knowledge  of  the  in- 
dividual.   There  is  often  a  great  tendency  to  the  formation  of  hard. 
laminated,  or  tough,  leathery  crusis.  which  adhere  to  the  structure 
great  tenacity,  and  whose  expulsion   is  attended   with  considerable  ddli 
culty.    They  ma]   be  expelled  through  the  anterior  nares,  or  ,. 
into  the  lower  pharynx  and  be  expectorated.     Occasionally  detai 
occurs  duriiiLf  sleep,  1  he  crust  entering  the  laryngeal  vestibule  and  giving 
rise  to  suffocative  paroxysms. 

Accompanying  the  catarrhal  symptoms  there  is  a  sensation  ot  beal  01 
burning  in  the  nose  and  throat,  and  sometimes  intense  headache,  w  bich 
is  referreil  to  various  portions  of  the  cranium.  The  sensation  experi- 
enced i-  sometimes  described  as  that  of  a  bubbling  or  boiling,  as  of  water 
in  a  caldron,  in  the  vertex,  and  constitutes  one  ot  the  most  an 

features  of  the  case. 

Attention  has  already  been  called  to  the  Inspissation  of  tin.  - 
and  iis  tendency  to  crust-formation.     Notwithstanding  such  dispi 
ttowi    er,  and  the  profuse  and  purulent  character  ol  tl  ..there 

ii  little,  if  any.  tendency  to  the  development  of  a  condition  ol   i 

I'elor  i-.  so  far  as  my  experience  goc.    always  absent    01 

...in   symptom.     This   i   consider  a  |xiint  of  especial    i 
The  absence  of  odor  here  iscertainlj  in  a  measure  doe  to  thi 
the  agent  which  excites  the  discharge  at  the  Barm 

,  life  upon  the  presence  of  which  the  fetoi 

is  supposed  to  depend. 

The  corrosive  action  is  not  always  limited  to  thi 
and  thmat.     Purulent  inflammation  ol 
occur-,  wiih  perforation  of  the  tympanic  membrane  and  thi 

d,  ..  i nenl  oi  oton i.     Tl »rt,  doi 

through  the  Eustachian  tnbei  embrane 
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cular  membrane  of  the  sinus.  In  the  majority  of  cases 
this  zone  of  erectile  tissue  constitutes  the  extreme  ana- 
tomical limit  of  the  nasal  inflammation.  The  thin,  loose, 
serous-looking  membrane  of  the  sinus  differs  essentially 
from  the  nasal  mucous  membrane,  and  especially  that 
portion  which  surrounds  the  entrance  into  the  maxillary 
sinus  and  the  abrupt  transition  of  the  one  tissue  into  the 
oilier  would  therefore  militate,  on  theoretical  grounds, 
against  extension  of  the  inflammatory  process  into  the 
antrum.  In  other  words,  I  believe  that  the  so-called  ex- 
tension of  inflammatory  action  from  the  nasal  passages  to 
the  antrum— the  secondary  inflammatory  implication  of 
that  cavity — is  of  comparatively  infrequent  occurrence  ; 
and  that,  when  inflammation  of  the  sinus  from  extension 
Is  assumed,  the  condition  will  be  found,  on  post-mortem 
examination,  to  be  one  of  simple  congestion,  with  pos- 
sibly some  accumulation  and  retention  of  the  antral  se- 
cretion from  mechanical  causes.  Even  if  the  amount  of 
ion  be  temporarily  increased,  the  great  power  of 
absorption  possessed  by  the  membrane  01  the  sinus  will 
usually  suffice  to  make  it  a  matter  of  secondary  impor- 
tance. 

1  am  inclined  to  believe  that  too  much  stress  is  laid 
upon  the  decomposition  of  antral  secretion  as  a  factor  in 
the  production  of  inflammation.  Take,  for  example,  a 
simple  coryza.  With  the  general  erection  of  the  turbi- 
nated tissues  theorificeof  the  antrum  is  completely  closed, 
-non  follows,  with  possibly  an  increased  secretion 
of  the  antral  fluid.  Whether  this  secretion,  thus  her- 
metically sealed,  so  to  speak,  in  the  antrum,  undergoes 
decomposition  before  the  patency  of  the  opening  is  re- 
stored and  theair  gains  admittance,  is  questionable  ;  but, 
on  the  other  hand,  that  decomposition  does  occur  is  be- 
yond dispute,  for,  when  the  swelling  from  the  acute  rhi- 
nitis subsides,  the  aperture  becomes  free,  and,  in  some 
Instances,  the  fetid  antral  secretion  is  discharged  into  the 
nasal  passages,  a  fact  which  accounts  for  the  peculiar 
fetor  of  the  expired  air  from  the  nostrils  which  is  some- 
times observed  at  the  close  of  a  severe  coryza. 

One  of  the  most  familiar  sequels  of  chronic  nasal  in- 
flammation is  the  common  myxomatous,  and  even  fibrous, 
polypus.  In  some  cases  the  membrane  is  studded  with 
small  papillomatous  or  fibrous  growths.  I  have  also 
met  witli  a  veritable  trachomatous  condition  of  the  nasal 
membrane  similar  to  that  found  in  the  conjunctiva.  Oc- 
casionally cystic  degeneration  of  the  membrane  is  seen, 
and,  in  very  rare  cases,  perichondritis  and  abscess  of  the 
septum,  and  even  rhinoliths,  have  been  observed.  In  long- 
standing cases  hypertrophic  changes  in  the  turbinated 
bones  themselves  and  septum  may  develop,  and  deflec- 
tion or  malposition  of  the  latter  is  now  and  then  due  to 
this  cause.  Nasal  obstruction  may  even  lead,  in  very 
young  subjects,  to  asymmetrical  conditions  or  imperfect 
development  of  the  nasal  and  accessory  chambers,  and 
other  portions  of  the  skull  on  the  side  corresponding  to 
the  -eat  of  obstruction.  Indeed  Zieni  "  has  shown  ex- 
perimentally that  in  certain  cases  nasal  obstruction  may 
be  an  important  factor  in  the  production  of  asymmetri- 
cal conditions  of  the  cranium. 

Perforation  of  the  septum  rarely,  if  ever,  oceurs  as  the 
result  of  simple  inflammation  (vide  infra).  Thickening 
and  slight  flattening  of  the  bridge  of  the  nose,  with  some- 
times pain  on  pressure,  is  not  infrequently  met  with  in 
simple  chronic  catarrh,  and  is  probably  the  result  of  a 
localized  nasal  perichondritis.  This  should  not  be  con- 
founded with  the  very  conspicuous  flattening  and  conse- 
quent separation  of  the  eyes  which  occurs  in  long-stand- 
ing post-nasal  obstruction. 

Hemorrhage  is  a  common  complication,  and  has  been 
fully  considered  in  the  article  on  Haemorrhage  of  the  Nose 
(Vol.  V.).  The  host  of  interesting  neurotic  phenomena 
which  complicate  this  class  of  affections  have  also  been 
elaborately  discussed  in  another  portion  of  this  work 
(Vol.  V..  article.  Nose,  Neuroses  of  the). 

Osteitis  is  rarely,  and  necrosis  probably  never,  the  re- 
sult of  a  simple  catarrh.  It  is  a  matter  of  common  ex- 
perience that  various  forms  of  excoriated  mouth  depend 
upon  a  disordered  stomach,  the  so-called  herpetic  dia- 
thesis, etc.,  but  occasionally  cases  occur  which  cannot 


be    referred    to  these   condition-,    whose   detx 
hypertrophic   nasal   catarrh   must  be  inferred    from   their 
disappearance  with  the  CUTC  of  the  nasal  affection 
era!  factors  are  probably  concerned   in    their  produi 

among  which  mouth-breathing  plays  an  important  pan. 
and.  possibly,  the  disordered  condition  of  the  Btoi 
occasioned  by  tin'  nasal  discharge.  The  inflammation  ol 
the  conjunctiva',  w  inch  i-  s,,  often  observed  in  connection 
with  nasal  catarrh.  i>  generally  explained  by  the  extension 
of  the  inflammatory  process  through  the  nasal  duct  ;  hut 

I  am  inclined  to  regard  it  in  the  majority  of  instances  as  a 
reflex  vasomotor  phenomenon,  the  vessel  dilatation  being 
kept  up  by  the  constant  irritation  of  the  sensitive  nasal 
ana.  In  like  manner  I  would  explain  the  recurrent 
herpes  and  keratitis  which  have  been  observed  in  con- 
nection with  this  disease,  the  phenomena  in  thest 
being  called  forth  by  trophic  disturbances.  Zaufal  '*  has 
found  trachoma  a  frequent  complication  of  "/ana. 

In  nasal  obstruction  of  long  standing,  chronic  inflam- 
matory changes  are  sometimes  induced  in  the  bronchial 
and  pulmonary  mucous  membrane,  which  arc  exceed- 
ingly difficult  to  deal  with  even  after  the  original  cause 
is  removed,  and  this  lias  doubtless  given  rise  t"  the  popu- 
lar idea  that  "  catarrh  "  is  the  forerunner  of  consumption. 
Certain  it  is  that  nasal  obstruction  predisposes,  other 
things  being  equal,  to  inflammatory  conditions  of  the 
respiratory  tract,  and  that  the  practical  physician  I 

afford  to  overlook  the  influence  which  it  exerts  in  their 
production.  In  this  country  the  vast  majority  of  the 
cases  of  chronic  laryngitis  originate  primarily  in  disease 

of  the  nose,  and  many  a  winter  COUgh  is  allowed  to  go 
on  from  bad  to  worse  because  of  failure  to  recognize  this 
relationship.  I  am  furthermore  convinced  that  nasal 
obstruction  may  and  docs  awaken  diseased  states  of  the 
lungs,  and  in  ■"<  individual  so  predisposed  may  favor 
the  development  of  pulmonary  consumption.  Frankel 
stales  that  emphysema  frequently  coexists  with  nasal 
stenosis,  and  Kussinaul  believes  thai  acute  hyperemia 
of  the  lung  maybe  produced  by  the  forced  inspiration 
of  the  air.  The  vesicular  murmur  is  weakened,  feeble 
and  shortened  in  inspiration,  and  only  approaches  the 
normal  when  deep  inspiratory  efforts  are  made.  Fre- 
quently mucous  and  subcrcpitant  rales  can  lie  heard  in 
different  portions  of  the  chest.  Attention  has  been  called 
to  certain  deformities  of  the  chest-wall-  consisting  chiefly 
in  malposition  of  the  bones  and  loss  of  power  in  the 
muscular  covering.  I  believe  these  deformities  to  be 
rare,  except  in  very  young  children. 

The  influence  of  nasal  obstruction  in  such  cases  is  of 
course  purely  accidental  and  mechanical.  Although  the 
theory  of  the  direct  pathological  relationship  between 
simple  nasal  disease  and  tuberculosis  of  the  lungs  lias 
been  gravely  advanced  by  more  than  one  observer,  it 
seems  scarcely  necessary  to  remark  that  we  must  accept 
observations  of  this  kind  with  the  utmost  caution,  and 
require  more  abundant  proof  of  the  alleged  facts  than 
those  already  in  our  possession. 

There  is  one  symptom  of  nasal  obstruction  to  which 
especial  importance  must  lie  attached,  and  for  which 
alone  the  physician  is  often  consulted.  Dysj  1010 
rrtion  is  one  of  the  most  annoying  features  of  thi 
Such  patients  complain  that  in  talking  they  must  fre- 
quently pause  for  breath  ;  that  in.  going  upstairs  walk- 
ing rapidly,  or  running— in  tine,  in  all  bodily  operations 
which  require  unusual  exertion,  they  gel  very  readily 
out  of  breath.  Difficult  breathing  is  also  present  when 
the  mouth  i-  occupied  or  closed,  as  in  swallow  iiiL',  Bmok- 
ing,  etc.     They  are  accordingly  constantly  haunted  by 

the  dread  of   hear!    disease   and 'consiimpt  ion.      I'L 

examination,  however,  fails  to  detect  an  or  the 

dyspnoea.    At  times  the  breathing  is  perfectl)  normal 

and  vesicular  ;   at   others  a    few  small  mUCOUS   roles  may 

be  heard  posteriorly  in  the  inferior  lobes,  or  in  the  in- 

frascapular  and  mammary  regions.* 

Pbognosis.— The  prognosis  of  a  disease  is  one  of  the 

difficult  chapters  of  it-  historj  to  write.     Assertion 

must  be  followed  by  indefinite  qualification,  ami  there 

many  things  to  take  into  account,  that  the  study 

of  each  case  on  its  individual  merits  becomes  the  only 
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pharynx.     A  gargle  of  water  will  accomplish  the  same 
result. 

Regurgitation  of  the  fluid  into  the  nasopharynx  i-  an 
unphysiological  procedure  and  a  roundabout  waj 
complishing  a  great  deal  of  possible  harm  with  consid- 
erable difficulty  and  personal  inconvenience.  A  better 
method  is  to  lie  flat  on  the  back,  with  the  head  inclined 
slightly  downward,  and  allow  the  fluid  to  gravitate  into 
the  pharynx.* 

Whatever  method  be  employed,  it  should  be  remem- 
i  hat  the  constant  use  of  too  much  water  in  the  nose 
if  often  productive  of  evil,  for  the  reason  that  it  produces 
a  constant  saturation  of  the  intranasal  tissues,  with  eon- 
sequent  disease  and  destruction  of  function.  Sprays  are 
■01  to  be  employed  indiscriminately,  nor  for  too  long  a 
period  of  time.  By  the  spray  method  water  may  also 
gain  access  to  the  middle  ear,  and  1  have  known  in  sev- 
eral cases  the  use  of  the  post-nasal  syringe  to  give  rise  to 
acute  inflammation  and  even  abscess  of  that  cavity. f 

The  indications  in  the  treatment  of  hypertrophic  nasal 
inflammation  may  be  considered  under  the  following 
heads : 

1.  Removal  of  the  Obstruction. — If  the  catarrh  be  de- 
pendent upon  a  deflected  or  dislocated  septum,  or  upon 
other  irregularities  in  the  nasal  chambers,  these  must,  of 
course,  be  rectified  before  we  can  proceed  with  the  treat- 
ment of  the  case.  If  adhesions,  from  syphilis,  the  essen- 
tial fevers,  misuse  of  caustics,  etc.,  exist,  they  must  be 
divided.  If  the  pharyngeal  tonsil  be  hypertrophicd,  or 
if  growths  exist  in  the  nose  or  the  retronasal  space,  they 
should  be  removed.  If,  as  is  often  the  case,  the  fauciaJ 
tonsils  be  enlarged  and  indurated,  they  should  be  ex- 
cised. It  is  useless  to  temporize  with  sprays,  caustic 
applications,  and  other  palliative  measures. 

2.  The  nasal  and  retronasal  chambers  should  be  thor- 
oughly cleansed  and  kept  clean. 

3.  The  congested  or  inflammatory  condition  of  the 
naso-pharyngeal  membrane  which  remains  should  be 
treated  on  the  general  principles  which  govern  the  man- 
agement of  simple  inflammation  of  this  structure,  and 
the  patient  should  be  put  under  the  hygienic  conditions 
which  favor  a  return  to  the  normal  state. 

To  remove  the  element  of  obstruction  a  number  of 
methods  have  been  suggested — caustics,  dilatation  with 
bougies,  sponge-tents,  etc.,  galvano-cautery,  thermo- 
cautery, electrolysis,  injections,  the  knife,  forceps,  and 
cold-wire  snare. 

Caustics. — The  caustics  chiefly  employed  are  chromic, 
glacial  acetic,  and  nitric  acids.  Of  these,  chromic  acid  is 
probably  the  best.  Various  forms  of  applicators  of  more 
or  less  ingenious  mechanism,  are  sold  in  the  market,  bul 
asmall  pointed  glass  rod,  as  recommended  by  Dr.  Donald- 
son, of  Baltimore,  answers  forall  ordinary  purposes.  Be- 
fore applying  the  acid  the  parts  should  be  thoroughly 
cleansed,  and  the  healthy  portion  of  the  membrane  pro 
teeted  from  the  possibleinroads  of  the  acid.  A  number 
of  devices  have  been  suggested,  such  as  applying  the 
caustic  through  a  speculum  resembling  the  Gruber  ear 
speculum,  or  some  similar  contrivance,  anointing  the 
beforehand  with  glycerine,  vaseline,  etc.  ;  various 
forms  of  applicators,  etc.;  but  with  a  well-dilated  nostril 
and  a  steady  hand  this  paraphernalia  may  be  in  the  ma- 
jority of  cases  disregarded.  The  contour  of  the  nasal 
vestibule  varies  so  much  indifferent  individuals  that  it 
aes  necessary  for  the  specialist  to  have  quite  a  vari- 
ety of  dilating  apparatus  at  hand.  The  speculum  which 
I  have  found  most  generally  useful  is  the  one  shown  in 
Pig.  1891. 

The  simple  principle  upon  which  this  instrument  acts 
is  that  involved  in  the  ingenious  eye  speculum **  and 
gag"  devised  by  Dr.  Russell  Murdoch,  of  Baltimore. 

Into  the  nasal  extremity  of  each  blade  is  tilted  an  ivory 
shield,  which  may  lie  replaced,  if  necessary,  by  Other 
dilating  apparatus.     At  right  angles  to  the  distal  end  of 

*  The  method  of  regurgitation  of  wines  and  whiskeys  into  the  nasal 
pharynx  employed  by  wine-tasters,  is  not  Infrequently  the  source  of 
pout-nasal  inflammation. 

+  See  also  article  on  the  Treatment  of  Chronic  Laryngitis,  Vol.  IV..  for 
further  rules  of  treatment. 


one  blade  is  a  rectangular  bar,  upon  which  a  well-fitting 

square  Sleeve,  attached  to  the  distal  extremity  ,,1  the 
other.  -li,|,-s  with  ease.      This  sliding  motion  is     • 

plished  by  mean-  of  slight  pressure  on  the  button  or  ban- 
die  which  juts  out  from  the  sleeve.  In  using  thi 
uluin.  the  ivory  shields  are  brought  together,  tntroduci  d 
closed  into  the  nostril,  and  separated  b\  pressure  on  the 
button  with  the  forefinger, counter-pressure  being  brought 
to  bear  on  the  lice  extremity  of  tin  bar  with  the  thumb, 
versa,  according  to  the 

position  ill  which  the  blades  :ire 

introduced. 

The  pressure  of  the  sides  of 
the  nostrils  arrest-  the  Bleeve  at 
any  desired  point,  thus  furnish- 
ing the  simples!  possible  prin- 
ciple of  self-retention.  A  touch 
upon  the  button  releases  the 
blades  from  their  fixed  position, 
thus  permitting  instantaneous 
removal  of  the  instrument.  The 
upper  and  under  surfaces  of  the 
rectangular  bar  are  roughened 
to  increase  the  amount  of  fric-  fio.  4891. 

tion.* 

If  the  glass  rod  be  slightly  warmed  and  plunged  into 
a  bottle  of  the  crystals  of  chromic  acid,  a  few  will  adhere 
and  be  immediately  deposited  on  the  diseased  Burface. 
The  acid  is  so  deliquescent  that,  when  exposed  to  the 
air,  the  crystals  rapidly  liquefy,  and  this  solution  is  fre- 
quently employed  in  the  place  of  the  crystals  themselves. 
When  the  acid  is  applied,  lachrymation,  sneezing,  cough, 
and  various  other  reflex  phenomena  appear,  and  consid- 
erable pain  may  or  may  not  be  complained  of.  The 
pain  is,  however,  very  fugitive,  and  in  the  course  of  a 
few  moments  is  generally  gone.  The  nostril  feels 
"  stuffy  "  for  a  day  or  two,  as  in  a  common  cold  in  the 
head,  and  after  the  lapse  of  from  three  to  seven  days  the 
diseased  tissues  come  away,  either  as  well-defined  sloughs 
or  finely  divided  particles,  in  the  discharge.  The  sud- 
den application  of  the  acid  causes  at  tirst  collapse  of  the 

normal  turbinated  Structures,  and  temporary  freedom  of 
breathing  through  the  nostril,  but  the  subsequent  effect 
is  to  cause  obstruction  until  the  sloughing  process  i- 
over.  A  curious  reflex  that  is  often  met  with  in  the  ap- 
plication of  an  acid  to  the  nasal  mucous  membrane,  is 
the  sudden  and  immediate  impression  made  by  it  u] 

the  sense  of  taste.  When  a  dropof  the  acid  is  applied  to 
the  turbinated  bodies,  the  patient  will  often  exclaim  sud- 
denly that  In-  tasics  i  he  medicament  In  the  vast  majority 
of  instances  the  application  of  caustics  to  the  nasal  mem- 
brane is  productive  of  no  evil  result.  The  sloughing 
process  is  sometimes  disagreeable,  and  in  some  persons 

an  annoying  conjunctivitis  with  (edema  of  the  lid-  may 

complicate  the  case,  but  with  this  exception  I  have  never 

seen  any  serious  aftcr-clfects. 

Dilatation  iriili  graduated  «<<//,</.*  (Clinton  Wagner), 
bougies,  sponge-tents  (J.  s<>li>  Cohen),  etc..  has  been  em- 
ployed to  cause  absorption  of  the  indurated  tissues,  and 
is    doubtle88  often   of  al    least    temporary    good  ;    bin    SO 

much  more  success  can  be  attained  by  other  less  painful, 
more  expeditious,  ami  more  certain  measures,  thai  I  am 
inclined  to  regard  dilatation  as  contra-indicated  i 

in  very  exceptional  cases. 

Qalxaiio-cauti  /■//.— The  galvano  cautery  in  the  hand-  of 
a  careful  operator  i-  one  of  the  most  generally  useful 
Mine-  lor  the  removal  of  nasal  obstruction.  What 
ever  form  of  instrument  be  used,  the  DQOSl  Impi 
point  to  be  looked  to  is  the  temperature  of  the  knife  or 
snare — the  condition    known    a-  cherry   heat   being    'he 

least  painful  and  dangerous,  and  mole  generally  effica- 
cious than  the  higher  or  lower  degrees  of  temperature. 

The  method  of  operating  will  depend  upon  the  nature 
of  the  obstruction  and  the  judgment  of  the  operator.  A 
common  and  very  good  method  i-  to  make  linear,  parallel 
incisions  along  the  antero-po-l.  i  ior  avis  ,,|  the  turbinated 


*  The  ■peonltun  is  mad.-  bj  Willma  4:  Co..  of  Baltimore. 
Iphla,  Di  1 1  mbi  r  6,  1884. 
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llie  account  of  his  instrument  in  the  Edinburgh  Medical 
Journal  for  1805.  This  was  one  step,  and  an  important 
one,  in  the  evolution  from  the  ligature  of  the  ancients  to 
the  apparatus  in  use  at  the  present  day.  The  Greeks  and 
Arabs  applied  the  ligature  by  means  of  a  peculiar  kind 
of  forceps  which  is  described  and  figured  by  Dionis,  bul 
it  was  not  until  centuries  later  that  the  cannula  was  intro- 
duced by  Fallopius.  This  was  variously  modified  by  the 
surgeons  of  the  eighteenth  century,  prominently  by  Le- 
vret,  who,  among  other  contrivances,  used  a  double  cannu- 
la with  retention  rings,  and  also,  in  common  with  Pained 
and  others,  a  single  cannula  divided  at  its  distal  extremity 
by  a  small  partition.  Various  methods  have,  from  the 
time  of  Riolauus,  been  suggested  for  the  tightening  of 
the  wire,  the  most  interesting  of  which  is  perhaps  the 
kuot-tighteuer  of  Gracfe,  which  consisted  of  an  outer 
piece  sliding  on  the  cannula,  and  thereby  producing  com- 
on  of  the  tumor.  This  was  subsequently  modified 
by  Dupuytren,  the  ligature  or  wire  being  attached  by 
several  turns  to  a  retention  nut  at  the  proximal  extrem- 
ity of  the  instrument,  and  compression  of  the  mass  se- 
cured by  means  of  a  quick  screw,  after  the  method  in 
use  at  the  present  day.  It  was  probably  these  instru- 
ments that  suggested  the  snares  of  Robertson  and  Wilde, 
ami  led  t'i  the  modifications  of  Hilton,  Blake,  Zaufal, 
Jarvis,  and  others.66 

Whatever  form  of  snare  be  used,  the  most  important 
thing  to  be  looked  to  is  the  character  of  the  wire  em- 
ployed.  Steel  piano-wire,  as  recommended  by  Zaufal,66 
Jarvis,61  and  Bosworth,58  is  the  one  commonly  employed, 
as  it  possesses  considerable  resistance  and  resiliency,  and 
retains  its  original  direction  to  a  great  extent  when  pro- 
d  from  the  mouth  of  the  cannula. 

In  performing  the  operation  with  the  aid  of  the  rhino- 
the  nostril  is  first  dilated  with  the  speculum,  and 
the  wire  loop  passed,  under  the  guidance  of  a  strong 
light,  through  the  slit  between  the  turbinated  bones  and 
septum,  into  the  naso-pharynx.  The  nasal  speculum  is 
then  removed,  and  the  tongue  depressed,  either  by  an 
assistant  or  the  patient  himself,  with  a  Tiirck  or  similar 
depressor.  The  mirror  is  then  introduced  with  the  left 
band,  the  loop  directed  over  the  hypertrophy  with  the 
right,  and  the  wire  pulled  home.  The  mirror  and  spatula 
are  then  removed,  and  the  operation  completed  by  slowly 
tightening  the  screw.  When  the  pharynx  is  unusually 
small  or  narrow,  the  soft  palate  may  be  tied  up,  prior  to 
the  operation,  by  means  of  a  rubber  cord,  whose  ends  are 
passed  through  the  nostrils,  brought  out  through  the 
mouth,  carried  over  the  ears,  and  tied  under  the  chin, 
after  the  method  described  by  Wales,59  or  the  uvula  may 
be  elevated  by  one  of  the  combination  tongue  depres- 
sors in  use  among  specialists.  These  latter  accessories 
are,  however,  rarely  necessary  ;  the  latter  instrument, 
although  theoretically  an  excellent  auxiliary,  will  too 
often  he  found  an  embarrassing  impediment,  and  the  ele- 
vation of  the  palate  will  sometimes  interfere  with  rhino- 
scopy examination  by  the  involuntary  salivation  and  gag- 
ging which  it  every  now  and  then  occasions.  Although 
the  rhinoscope  facilitates  the  operation  and  renders  it 
impossible  to  damage  any  of  the  tissues  adjacent  to  that 
to  he  removed,  it  is  in  the  majority  of  cases  unnecessary, 
provided  the  changed  relations  of  the  parts  be  known  ami 
mapped  out  beforehand,  and  the  touch  be  sufficiently 
educated  to  recognize  the  various  parts  with  which  the 
instrument  comes  in  contact,  and,  therefore,  to  avoid 
needless  injury  to  the  sensitive  structures  that  it  traverses. 
The  mode  of  operation  which  I  generally  adopt  is  as  fol- 
lows :  The  patient  is  seated  in  a  tall,  straight-backed, 
narrow-seated  chair,  with  the  bead  thrown  slightly  back 
lsI  the  head-rest  (or  supported  by  the  arm  of  the  op- 
erator). The  surgeon,  standing  at  the  side  of  the  patient 
to  be  operated  on,  and  elevating  the  tip  of  the  nose  with 
the  thumb  of  the  left  hand,  passes  the  wire  loop,  having 
the  requisite  diameter  and  curve,  into  the  nostril.  In 
this  position  the  cannula  of  the  instrument  will  form  an 
angle  with  the  floor  of  the  nostril,  varying  with  the  curve 
of  the  loop,  and  its  subsequent  passage  into  the  nasal 
fossa  will  throw  the  shank  of  the  instrument  toward  the 
median  line.  It  should  then  be  pushed  slowly  and  gently 
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backward  and  slight!]  downward,    until  the  loop 
the   naso-pharynx.      Bearing   in   mind  the   distri 

of  the  fifth  nerve  in  the  nostril,  the  snare  should  be 
kept    as   close    as    possible    to    the     Moor,    bugging    the     in 

ferior  border  of   the  septum,   and   avoiding    a-   much 

a-    possible    contact    with    the    external     Wall.      Th 
only  facilitates  its  introduction,  hut    lessens  the  l,  ndciii  \ 

to  reflex  phen ma  and  painful  sensation.     The  wire, 

being  pliable,  will  adapt  itself  to  the  Binuosilies  of  the 
nostril  and  pass  the  obstruction  without  difficulty,  No 
force  should  be  used  ;  but  if  the  cannula  be  arrested,  Arm 
and  gentle  pressure  will  nearly  always  cause  it  to  glide 
past  the  obstruction.  The  patient  should  be  directed  to 
keep  his  eyes  open,  and  avoid  facial  contortions,  which 
militate  against  the   painless  passage  of  the  instrument. 

In   cases  where  the   fossa   is  re  or   less  completely 

blocked,  gradual  dilatation  with  rubber  bougies  w  ill  ma 
terially  aid  the  subsequent  passage  of  the-  instrument. 
As  the  loop  passes  through  the  posterior  nans  over  the 

bulge  of  the  muscular  palate,  tin-  contractu f  the  lalt.  r 

can  sometimes  in-  fell  as  it  elevates  the  distal  extremity 

of  the  wire.      The  wire   should    be    pushed    back   until   [t 
reaches  the   posterior  pharyngeal  wall,   and   then 
withdrawn,  care  being  taken  to  avoid  the  Bwollen  lips  of 

the  Eustachian  tube.  The  handle  is  then  pressed  slightly 
inward  toward  the  septum  as  it  is  withdrawn.  This  will 
usually  bring  the  loop  over  the  hypeftrophied  mass.  The 
distal  extremity  of  the  cannula  should  now  be  i 
firmly  against  the  turbinated  bone,  and  the  wire  tightened 
by  means  of  the  screw.  As  the  loop  passes  over  the  base 
of  the  palatc\  involuntary  acts  of  deglutition  sometimes 
occur,  interfering  with  the  adjustment  of  the  wire. 
When  the  latter  is  properly  placed,  the  presence  of  the 
growth  within  its  grasp  is  easily  recognized  by  tin-  sense 
of  resistance  imparted  to  the  finger  in  turning  the-  screw, 
By  this  method  the  hypertrophic]!  tissue  may  be-  removed 
without  difficulty,  and  often  with  a  very  slight  amount  of 
pain.  Where,  from  the  extreme  narrowness  of  ti 
sage,  the  introduction  of  the  curved  wire  gives  rise  to 
pain,  it  ma)'  be  introduced  Straight,  bending  it  Bubse 
quently  with  the  forefinger  introduced  into  tin-  naso 
pharynx.  In  several  instances  I  have  facilitated  it-. 
adjustment  by  the  following  device  :  A  fine  rubber  cord 
is  tied  by  one  of  its  extremities  to  the  wire  loop;  the 
other  end  is  then  passed  through  the  nostril  and  carried 
out  through  the  mouth.  The  snare  is  then  introduced 
into  the  pharynx.  By  pulling  the  cord  downward  and 
outward,  tin'  wire  is  bent  and  carried  over  the  growth. 
The  subsequent  steps  of  the  operation  consist  Bimpl]  in 
division  of  the  mass.  When,  from  an.-eniia  or  certain  dia- 
thetic- conditions,  loss  of  blood  is  to  be  deprecated,  the 
mass  may  he  slowly  severed,  a  half  hour  or  more  being 
consumed  in  the  ecrasement.  In  ordinary  cases  I  have 
never  occupied  more  than  ten  minutes  in  the  operation, 
and  although   I   have  operated  a  great  many  times,  have 

never  seen  a  hemorrhage  which  gave  me  cause  for  alarm. 

Indeed,  a  moderate  flow  of  blood  seems  to  act  bene- 
ficially, by  relieving  the  engorged  condition  of  tin-  re- 
maining portions  of  the  mucous  membrane-.  When  tin- 
hypertrophy  is  seated  anteriorly  on  the  boms  or  septum 
it  Can  be-  snared  by  previously  transfixing  with  a  glover's 
needle,  as   suggested  by  Jarvis,'"  or,  better,  by  using  the 

electric  cautery.    The  hypertrophies  over  the    | 

half  of  the  septum  are-  more  difficult  to  deal  w  ilh.  and  in 
these  cases  I  be-lievc  the  "ah  alio  cautery  preferable  I"  the 
snare.      In  a  tractable-  patient  the-  ma^s  may  be-  transfixi  'I 

and  snared  :  but    I   generally  resort    t e-  of   lb'-   Othei 

methods  which  have-  been  given  above.* 

*  [none  case  permanent  relief  wag  obtained  by  linear  radtatli 

sionsof  the  m;i^  with  n  bistoury,  followed  bj 
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stituted  for  the  ordinary  respirator.  A  small  piece  of 
cotton  is  taken  and  its  fibres  teazed  gently  apart  with  the 
fingers.  It  is  then  folded  lightly  upon  itself  and  intro- 
duced into  the  nostril  just  beyond  the  orifice  of  the 
anterior  nares.  If  care  be  taken  to  separate  the  fibres 
sufficiently  loosely,  respiration  can  take  place  with 
r.     This  simple  expedient   will  be  found  of  consid- 

able  value  to  mitigate  the  severity  of  the  atmosphere 
ami  to  equalize  the  temperature  within  the  nasal  cham- 
ber. 

The  cotton  respirator  should  not  be  confounded  with 
the  plugs  in  common  use  to  medicate  and  give  support 
to  the  inflamed  nasal  membrane.  The  use  of  tents  of 
various  kinds  as  a  means  of  conveying  remedies  to  the 
cavities  of  the  nose  is  of  very  ancieut  origin,  and  it  is 
therefore  amusing  to  read  the  altercations  in  which  some 
surgeons  of  the  present  day  have  indulged  as  to  the  prior- 
ity of  their  introduction  in  the  treatment  of  nasal  inflam- 
mation. Where  the  discharge  is  profuse,  'or  when  caries 
or  necrosis  of  the  bones  is  present,  I  can  strongly  recom- 
mend oakum  as  a  substitute  for  the  cotton  tents  commonly 
employed. 

In  addition  to  local  applications,  attention  should  be 
given  to  the  general  health,  which  is  often  seriously  im- 
paired. The  existence  of  diathetic  diseases  should  be 
carefully  sought  for,  and  the  different  organs  and  their 
functions  systematically  interrogated. 

The  principal  measures  for  the  treatment  of  the  third 
stage  of  chronic  catarrhal  inflammation  of  the  nasal  pas- 
sages, have  already  been  given  in  detail  in  the  article  on 
Ozaena.  The  principal  points  to  be  attended  to  arc  (1) 
the  utmost  cleanliness  of  the  nasal  passages,  (2)  the  dis- 
sipation of  the  odor,  and  (3)  the  stimulation  of  the 
healthy  mucous  membrane  to  vicarious  activity.  As  a 
disinfectant  I  have  found  nothing  better  than  the  bi- 
chloride of  mercury.  This  may  be  used  topically  in  so- 
lution, or  the  local  application  may  be  assisted  by  the 
administration  of  small  tonic  doses  of  mercury  inter- 
nally. 

It  would  carry  me  far  beyond  the  limits  of  the  space 
allotted  to  this  article  to  consider  the  hygiene  of  the  up- 
per respiratory  organs  ;  but  a  few  general  remarks  upon 
certain  all-important  subjects  may,  perhaps,  be  not  out 
of  place.  A  catarrhal  patient  should  not  be  deprived  of 
all  the  luxuries  of  life,  severed  from  all  legitimate  pleas- 
ures, or  driven  to  the  verge  of  inquisitorial  torture  by  an 
enforced  system  of  coddling  and  a  perpetual  dread  of  the 
variations  of  the  thermometer,  nor  be  taught  to  rush  in- 
doors whenever  a  cloud  passes  over  the  sun.  He  should 
live  as  much  as  possible  in  the  open  air  and  indulge  in 
systematic  exercise,  according  to  his  individual  endur- 
ance. The  skin  should  be  kept  in  a  healthy  and  active 
condition  by  daily  cold  baths,  frictions,  etc.  As  little 
liquid  nourishment  should  be  taken  as  is  compatible  with 
the  comfort  of  the  individual.  The  ingestion  of  large 
quantities  of  liquid,  especially  in  the  form  of  alcohol,  is 
greatly  to  be  deprecated.  It  is  surprising  what  an  effect 
tiie  combination  of  exercise  and  abstention  from  a  super- 
abundance of  fluid  often  has  upon  the  course  of  a  ca- 
tarrhal inflammation.  I  have  known  it  to  check  the  se- 
cretion when  all  other  means  had  failed.  To  sum  up, 
the  patient  should  exercise  a  sufficient  amount  of  common 
sense  and  discretion  in  matters  included  under  the  com- 
monly recognized  conception  of  "taking  care  of  one's 
self,"  and  live  as  much  as  possible  under  the  guidance 
of  the  common  law  of  health. 

In  the  preceding  pages,  and  in  the  article  on  Chronic 
Laryngitis,  in  Vol.  IV.  of  this  Handbook,  I  have  endeav- 
ored to  give  a  general  idea  of  the  principles  which  should 
govern  the  physician  in  the  treatment  of  chronic  catar- 
rhal inflammation  of  the  upper  respiratory  tract.  To 
enter  into  detail  either  in  the  matter  of  methods  or  the 
comparative  merits  of  drugs  would  be  impossible  within 
the  contracted  sphere  of  the  present  communication. 
Each  case  must  be  studied  by  itself.  Indeed,  in  all 
cases,  the  search  for  the  cause  should  be  the  study  of  the 
individual  and  the  complex  forces  by  which  he  is  influ- 
enced and  surrounded  ;  and  upon  the  correct  interpre- 
tation of  these,  more  than  upon  mere  iuspection  of  the 


local  malady,  will  often  real  a  rational  diagnosis  and  a 
jsful  mode  ><(  treatment. 
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skin.  Lupus  vulgaris  begins,  moreover,  usually  before 
puberty;  its  course  is  much  more  chronic,  and  then  is 
but  little  discharge  from  the  ulcer. 

From  an  ulcerating  epithelioma*  the  syphilitic  ulcer 
nerally  be  distinguished  by  the  absence  of  enlarged 
glands  in  the  neighborhood,  and  by  the  more  offensive 
odor  of  the  discharge. 

The  treatment  of  these  affections  does  not  differ  from 
thai  of  tertiary  manifestations  in  other  parts  of  the  body. 
Iodide  of  potassium,  alone  or  combined  with  mercury, 
will  cure  these  cases. 

Local  treatment  alone  was  of  no  avail  in  any  one  of 
the  eases  reported. 

External  Auditory  Canal.— This  part  of  the  ear 
is  not  very  rarely  the  seat  of  Broad  Condylomata  (.!/</- 
cons  Warts)  and  of  ulcers  in  persons  suffering  from  con 
stitutioual  syphilis.  The  occurrence  of  the  condj  lomata 
of  the  external  canal  is  mentioned  by  Moos  and  by 
Troeltsch  ;  but  for  the  first  full  description  of  this  affec- 
tion and  its  treatment  we  are  indebted  to  Stohr,1'  who 
had  the  opportunity  of  seeing  fourteen  cases  of  this  dis- 
ease in  about  three  years.  Wilde's  (loc.  cit.,  222)  case, 
published  nearly  twenty  years  before  Stohr's  paper  ap- 
peared, may.  as  Knapp  suggests,  have  been  also  one  of 
.syphilitic  origin  ;  but  Wilde  who,  throughout  bis  book, 
shows  that  he  was  familiar  with  the  manifestations  of 
syphilis  in  the  ear,  says  expressly  that  the  patient  was 
otherwise  healthy,  and  attributed  her  affection  to  cold. 

Since  Stohr's  publication  broad  condylomata  have 
been  observed  and  described  by  Buck,15  Knapp,**  Chris- 
tinneck.'-'  Noquet,28  Zucker,'  Purjesz,*9  Fclici,  "  Traut- 
mann,31  Kochner.3*  Despres1  found  among  1,200  syphi- 
litic patients  (980  of  whom  had  condylomata  in  various 
places),  5  cases  of  condylomata  of  the  external  canal  ; 
while  Ravogli  was  unable  to  find  a  single  case  of  condy- 
lomata of  the  external  canal  in  144  syphilitic  individuals 
(77  of  these  had  condylomata  in  other  parts  of  the  body) 
whose  ears  lie  had  examined.  Buck  saw  but  2  cases  in 
3,976  ear  patients;  Knapp  met  with  only  1  case  in  from 
9,000  to  10,000  ear  cases  ;  and  the  writer  of  this  has  seen 
but  2  cases  out  of  about  sixteen  thousand  ear  patients. 
Analyzed  with  regard  to  the  sex,  the  published  cases 
show  a  preponderance  among  the  females.  In  most 
cases  but  one  ear  was  affected.  As  a  rule,  condylomata 
of  the  external  canal  appear  early  in  constitutional  syphi- 
lis, while  other  skin  eruptions,  ulcerated  papuhe  on  the 
fauces,  and  glandular  swellings  are  present.  In  most 
cases  purulent  inflammation  of  the  middle  ear,   some- 


*  Differential  Diagnosis  between  Ulcer,  Tubercle,  ami  Cancer. — 
Hutchison  (loc.  cit.,  p.  511),  speaking  of  the  differential  diagnosis  be- 
tween cancer  and  syphilis,  says  :  "  I  am  most  anxious  to  insist  on  its  ex- 
treme difficulty.  The  surgeon  who  trusts  to  rules,  or  who  ventures  to  rely 
with  confidence  on  his  own  powers  of  observation  as  regards  minute  differ- 
ences of  appearance  between  cancerous  and  syphilitic  ulcers,  will  often 
make  serious  mistakes.  Cancerous  processes  may  be  .simulated  by  syphi- 
lis in  the  closest  possible  manner.  As  a  general  rule,  it  may  be  -aid  that 
we  distinguish  between  a  cancerous  ulcer  and  one  that  is  syphilitic  by 
Obttiving  that  in  the  former  a  process  of  growth  precedes  that  of  ulcera- 
tion, whereas  in  syphilis  it  is  at  best  only  one  of  chronic  inflammation. 
Without  doubt  this  is  a  most  important  distinction.  In  syphilis  the 
>f  an  ulcer  may  be  greatly  indurated  ami  its  base  may  be  firm,  but 
there  are  seldom  any  sprouting  masses  on  the  surface,  or  any  well-defined 
margins  to  the  induration,  such  as  we  encounter  in  cancer.  Exceptions, 
however,  occur  even  to  this  statement,  and  now  and  then  even  a  syphi- 
litic sore  maybe  covered  with  bossy  masses  of  firm  granulation  struct 
pre  which  closely  resemble  epithelioma.  I  posses,  more  than  one  draw- 
ing in  which  the  ordinary  features  of  rodent  ulcer,  its  clean  sulfa'  e,  and 
jus,  rolled  edge  of  induration,  were  so  exactly  imitated  by  tertiary 
syphilitic  sores  that  we  had  to  appeal  to  treatment  for  diagnosis.  I  have 
nor  attached  much  importance,  for  diagnostic  purposes,  between  syphilis 
ami  cancer,  on  the  presence  or  absence  of  implication  of  lymphatic  glands. 
Nothing  can  be  more  illusory  than  to  teach  that  enlargement  ol  I 
phatic  glands  is  one  of  the/-  atures  by  which  cancer  can  bedistin 
from  other  local  disease.  There  is,  no  doubt,  however,  that  in  any  case 
which  comes  under  observation  late,  and  with  enlargement  of  the  glands 
already  existing,  we  may  take  this  part  as  important  evidence  in  support 
of  the  diagnosis  of  cancer.      Neither  in  secondary  nor  tertiary  syphilitic 

-  it  at  all  common  for  there  to  be  any  implication  of  lympl 
"  In  very  obscure  cases  the  aid  of  the  microscope  should  be  invoked,  and 
if  this  should  fail  to  give  positive  evidence  one  way  or  the  other,  the  pa- 
tient should  be  given  the  benefit  of  ttie  .hmbt  and  be  put  under  anti- 
syphilitic  treatment.     In  cases  in  which  it  is  desired  to  nse  treatment  as 
a  means  of  diagnosis,  the  best  plan  will  usually  be  to  rub 
pretty  freely,  and  to  give  imlide  of  potassium  by  the  mouth  at  I 
time.     Under  this  plan  any  growth  or  ulcer   of  syphilm 
within  a  week  or  ten  days  to  change  its  features  m  an  mm. 
ner." 


f  longstanding,  precedes  the  development  of  the 

growth.     Condyl ata  begin  as  broad,  slightly  r< 

papulae,  the  surface  of  which  at  firsl  is  drj    bu 

comes   moist.      The   papula-   gradually   grow  in   si/. 
W  hen  situated  close  to  each  other  they  coalesce  hit 

patches.  These  are  often  subdivided  by  rhagades  In 
most  cases  the  upper  surface  of  the  excrescence,  which 
is  at  first  smooth  and  somewhat  convex,  becomes  ulcer- 
ated and  secretes  a  sero-purulenl  fluid,  which  often 
causes  inflammation  and  ulceration  of  the  adjacent  pans 
lice  from  ties,-  growths.  If  ulceration  does  not  occur, 
the  epidermis  covering  the  excrescence  bee >s  thick- 
ened, whitish,  and  granular.  These  growths  often  oc- 
cur in  great  numbers  in  all  parts  of  the  canal,  and  may 

even  lie  sealed  on  the  tit  um-meinhrane.  Soiuel  imes 
they  not  only  fill  the  canal,  but  also  protrude  out  of 
the  externa]  meatus.  The  excrescences  are  at  Aral  pain- 
less, but  after  ulceration  has  occurred  they  often  cause 
severe  pain,  which  is  increased  by  movement  of  the 
jaw.  More  or  hss  impairment  of  hearing  and  tinnitus 
usually  result  from  the  obstruction  of  the  (anal,  and  oc- 
casionally a  purulent   intlaininatii.n  of  the   middle  tar  is 

developed  subsequent  to  the  appearai  warts.    In 

one  of  Buck's  cases  {American  Journa 
page  26),  a  man,  aged  twenty  eight,  who  bad  bad 
rhcea  for  seven  months  before,  but  whose  bearing  was 
not  impaired,  the  orifice  of  the  meatus  was  found  almost 
completely  obliterated   by   the  presence  of  an  c  l< 
patch  of  what  seemed  at  first  granulating  tissue.    The 
dividing  line  between  this  patch,  which  completely  en- 
circled  the  orifice  and   the  healthy   skin   of  the   a  . 
was  sharply  drawn,  the  edges  of  the  elevated  pom 
ing  quite  abrupt.     In  Knapp's  ease,  the  condylomata  de- 
veloped a  few  months  after  infection,  and  when  the  pa 
tient  came  under  his  observation,  six   months  after  he 
had  contracted  syphilis,  he  found  the  car  canals  filled, 
and  the  external  orifice  of  the  meatus  ami  the  ad j 

parts  of  the  concha  occupied  all  around,  by  reddish,  wart- 
like excrescences  resembling  the  syphilitic  condylomatous 

growths  so  often  seen  at  the  anus.  Some  of  these  were 
ulcerated  at  their  apices  and  discharged  a  thin,  watery 
fluid.  A  papular  syphilids  covered  the  whole  body,  and 
was  very  marked  on  the  forehead.  In  the  soil  palate 
there  were'  ulcers  with  unclean  bottom  and  raised  con- 
cave edges.  The  glands  of  the  neck  were  swollen,  and 
the  patient  was  very  pale  and  weak.  During  the  first 
weeks  of  treatment,  however,  there  was  an  aggravation 
of  the  affection  of  the  pharynx.  She  sufferer]  intense 
pain  in  the  ears,  and  was  relieved  when  profuse  purulent 
discharge  from  the  ear  set  in.  The  walls  of  the  ear  canals 
were  so  much  swollen  that  no  speculum  could  be  intro- 
duced ;  yet  the  characteristic  whistling  sound  on  inflation 
showed  that  both  drum-heads  were  broken.  The  Case 
recovered  full}'  under  antisyphilitic  treatment 

The  diagnosis  of  broad  condylomata  of  the  external 
canal  can  usually  be  made  without  difficulty,  as  man 
ifestations  of  secondary  Syphilis  are  almost  always  [ ,ii  -- 
cut  in  other  parts  of  the  body  at  the  same  time. 

The  prognosis  is  favorable.     Under  constitutional  an- 
tisyphilitic treatment  and  the  local   applications  to   he 
mentioned,  the  excrescences  usually  shrink  rapidly,  and 
eventually  disappear  entirely.     Depressed  cicatrici  - 
titute  of  hair,  sometimes  remain,  but   permanent 
traction  of  the  canal  very  ra.v!;,  follow  s  this  affection. 

Constitutional  treatment  alone  yvill  in  most  cases  cause 
the  condylomata    to  disappear.      Bui    if  they  occlude  the 
canal  and  cause  retention  of  the  discharge  from  the  1\  m- 
panic  cavity,  they  may  be  abscised  or  carefully  i 
ized   with   nitrate  of  silver  in   substance,      Thorough 

Cleansing   of    the   canal    with   warm  salt  water,   and    in- 
flation of  the  middle  car  should  also  be  practised  it 
puration  of  the  middle  ear  is  present.     In  - 
benefit  was  apparently  derived   from   <lu-i ini:    lod< 
or  calomel  on  the  excrescence,   or   washing  the  same 

with  a  one  per  cent,  solution  of  nitrate  of  silver. 

SyphUitic  ulcers  ol  the  external  canal  seem  to  have 
been  observed  by  Borne  of  the  older  writers,  as  Bell,  in 
his  work  on  Lues,  speaks  of  deafness  produced  by  a 
"scruffy"  eruption,  and  son  '  theexter- 
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syphilitic    acute    catarrhal    inflammation,   resemble    so 

closely  the  idiopathic  form  that  a  description  of  the  Mime 
...ins  unnecessary  in  this  place.  Schwartze  (op.  cit.,  p. 
134)  asserts  that  an  impairment  in  the  conduction  of 
sound  through  the  bones  occurs  regularly  at  an  early 
period  in  this  disease,  and  adds  that  it  is  not  known  to 
what  this  is  due.  The  present  writer  has,  however,  seen 
a  number  of  cases  of  this  affection  in  which  the  bone- 
conduction  remained  unimpaired  throughout. 

With  regard  to  the  treatment,  it  is  only  necessary  to 
state  that,  in  addition  to  the  local  measures  usually  em- 
ployed in  the  idiopathic  form,  a  course  of  antisyphilitic 
remedies  will  be  found  necessary  to  cure  the  disease  of 
the  car  and  the  pharynx.  In  this  connection  it  may  lie 
well  to  point  out  the  danger  arising  from  using,  on 
healthy  persons,  catheters  and  other  instruments  that 
have  been  employed  on  syphilitic  individuals.  Boiling 
the  instruments  in  a  five  per  cent,  solution  of  carbolic 
acid  may  possibly  be  sufficient  to  destroy  the  virus,  but 
in  the  opinion  of  the  writer  it  would  be  far  safer  to  pro- 
vide each  patient  with  instruments  for  his  exclusive  use. 

Chronic  Aural  Catarrh. — With  regard  to  this  disease, 
Wilde  (op.  cit.,  p.  2.34),  says  :  "  All  the  cases  I  have  seen 
of  this  affection  occurred  in  young  men,  and  generally 
those  of  fair  complexion  and  blue  eyes,  who  had  had 
primary  sores  upon  the  genitals  from  six  to  twelve 
months  previously,  which  sores  were  rather  of  a  decep- 
tive character,  so  that  mercury  was  seldom  given,  in  the 
first  instance  at  least,  in  a  legitimate  form.  Sore  throat, 
papular  eruptions,  copper-colored  blotches,  fissures  and 
ulcers  of  tongue,  with  loss  of  strength  and  slight  noctur- 
nal pains,  existed  previous  to  the  aural  affections,  which 
should,  I  think,  be  ranked  as  tertiary  symptoms.  In 
almost  every  case  I  have  witnessed  the  disease  appeared 
suddenly  as  an  eruption  was  fading  off  ;  in  two  it  came 
on  at  a  later  period  and  was  accompanied  by  loss  of  hair ; 
in  most  it  appeared  in  the  upper  and  middle  ranks  of  life. 
In  some  cases  there  is  at  first  a  sensation  of  fulness  in  the 
head,  and  often  vertigo  upon  stooping  or  rising  up  sud- 
denly, but  in  no  instance  have  I  seen  it  accompanied 
by  acute  pain.  Tinnitus  is  not  always  present."  In 
all  of  the  cases  observed  by  Schwartze,  except  two, 
in  which  the  patients  positively  stated  that  the  disease 
began  with  lancinating  pain,  and  in  all  seen  by  the 
writer  of  this  article,  the  disease  was  insidious  in  its  ap- 
proach, and  pain  in  the  ear  was  absent  throughout  its 
course.  Pain  in  the  bones  of  the  head  was,  however, 
occasionally  complained  of.  Tinnitus  was  present  in 
nearly  all  the  cases,  though  it  was  not  always  very  an- 
noying. 

As  regards  the  appearance  of  the  drum-membrane 
Wilde  says  :  "  Upon  inspection  the  amount  of  redness 
and  vascularity  will  be  found  much  greater  than  in  sub- 
acute myringitis,  and  in  this  consists  one  of  the  chief 
characteristics  of  this  disease,  that  while  it  is  unaccom- 
panied by  local  pain,  the  membrana  tympani  will  be 
found  to  present  an  amount  of  redness  equal  to.  and  some- 
times exceeding,  that  seen  in  acute  myringitis.*  The  red- 
ness has  generally,  however,  a  brownish  hue  in  the  syphi- 
litic form.  There  is  not  at  first  much  loss  of  polish, 
but  in  a  short  time  the  membrane  assumes  a  fuzzy  ap- 
pearance. Both  ears  are  usually  attacked  at  the  same 
time."  Schwartze  (op.  cit.,  p.  264),  Roosa,  and  most  of 
the  more  recent  writers  on  this  subject,  on  the  other  hand, 
have  been  unable  to  find  in  the  appearance  of  the  drum- 
merabrane  in  this  disease  anything  that  could  be  re- 
garded as  pathognomonic  of  its  syphilitic  character. 
Pomcroy 61  believes  that  it  very  frequently  docs  not  differ 
in  appearance  from  that  in  non-syphilitic  disease,  but  that 
signs  of  infiltration  of  the  membrane,  giving  it  a  greater 
degree  of  opacity  than  would  result  from  a  non-specific 
Inflammation,  will  cause  one  to  suspect  constitutional  dis- 
ease. In  his  opinion  the  most  important  aid,  how  ever,  to 
diagnosis  is  the  history.  Sturgis  {Boston  Med.  a  ml  Surg. 
,/ou, /ml,  June  3,  1880)  regards  the  infiltration  of  the 
tympanum,  conjoined  with  the  absence  of  vascular  con- 


*  Wilde  applies  the  terin  myringitis  to  the  disease  now  generally  called 
acute  catarrhal  inflammation  of  the  middle  ear. 


gestion,  as  characteristic  of  syphilitic  catarrh  of  the  mid- 
dle ear. 
The  Eustachian  tube  is   usually  easily  perineal 

least  by  the  aid  of  the  catheter.  The  sounds  heard  "ii  aus 
cultation  are  usually  dry  and  broad,  Inn  Bometim*  a  moisl 
rales  are  heard.  The  inflation  rarely  improves  the  hear 
ingeven  for  a  shorl  time,  though  it  sometimes  U  a 
rily  arrests  the  tinnitus.  The  lining  membrane  of  the 
pharynx   is  marly  always  byperemic,  and  very  often 

Superficial  ulcers  are  found  on  the  arches  of  the  palate 
and  the  tonsils.  The  nOSC  is  usually  not  mark.  dl\  dis- 
eased. The  impairment  of  hearing,  which  is  commonly 
already  well  advanced  when  the  patient  comes  under 
treatment,  in  the  majority  of  cast  s  goes  rapidly  from  bad 

to  worse,  so  that  in  the  COUr8e  of  a  few  months  only 
loud  speech  can  be  heard  close  to  the  ear.  In  tl 
mainder  the  progress  is  much  Blower,  and  instead  of 
months,  years  may  pass  before  ibis  -late  is  reached.  In 
a  case  seen  by  Schwartze  a  Midden  and  greal  increase  in 
the  hardness  of  hearing  followed  a  blow  on  the  head. 
In  many  of  the  cases,  even  in  persons  under  thin  \  \  cars 
of  age,  an  impairment  or  loss  of  bone-conduction  occurs 
at  an  early  Btage  of  the  disease,  when  the  lick  of  the  watch 
is  still  heard  at  some  distance  from  the  ear.  In  several 
of  Sehwartze's  cases  even  the  large  tuning-fork  ('  was 
heard  indistinctly  or  very  faintly  when  placed  on  the 
vertex. 

Our  knowledge  of  the  pathological  anatomy  of  Byphi- 
litic  catarrhal  inflammation  is  very  imperfect,  as  it  must 

be  of  all  diseases  which  are  not  fatal.  MO08M  foil  nil  in  a 
case  of  deafness,  supposed  to  have  been  due  to  syphilis, 
beside  adhesive  inflammation  Of  the  labyrinth  and  the 
deposit  of  chalkv-  concretions  on  the  membranous  semi- 
circular canals  and  sacs,  inflammatory  changes  in  the 
drum-membrane,  thickening  of  the  pale  mucous  mem- 
brane of  the  middle  ear,  and  anchylosis  of  the  malleo- 
iucudal  joint  and  of  the  stapedio- vestibular  articulation, 
all  of  which  have  been  seen  often  enough  in  non-syphi- 
litic cases.  In  Toynbee's  case  ("Catalogue  of  the 
Museum,"  No.  512),  which  occurred  in  a  man  about 
forty-eight  years  of  age,  the  deafness  began  live  years 
before  death.  Right  ear  :  loud  voice  close  to  the  ear. 
Left  ear  :  total  deafness.  The  deafness  commenced  while 
he  had  a  severe  ulceration  of  the  fauces  from  syphilis 
Postmortem. — Right  ear:  anchylosis  of  the  stapes;  the 
articular  surface  of  OS  Sylvii  much  flatter  than  usual  ; 
adhesion  between  the  anvil  anil  hammer  ;  tensor  tym- 
pani atrophic  ;  membrane  of  round  window  thickened  ; 
cochlea  of  a  deep-red  color.  Left  ear  :  anchylosis  of  slu- 
mp ;  thickening  of  membranous  vestibule.  Schwartze 
(op.  cit.,  page  135)  surmises  that  the  pathological  change 
in  the  syphilitic  cases  is  a  periostitis,  and  Roosa  "  thinks 
that  this  view  is  correct.  The  last-named  author  is  also 
of  the  opinion  that  there  may  be  also,  in  the  course  of 
the  later  periods  of  the  disease,  a  syphilitic  exudation  into 
the  tympanum  and  about  the  ossicles  ;  and  that  it  may 
be  said,  in  general,  that  the  syphilitic  diathesis  seems  to 
cause  a  more  rapid  proliferation  of  tissue,  and  one  that 
is  less  amenable  to  treatment.  Sexton. ,u  who  believes 
that  in  the  sudden  deafness  from  syphilis  (which  most 
other  writers  on  Otology  of  the  present  day  regard  as  due 
to  disease  of  some  part  of  the  acoustic  nerve)  the  prin- 
cipal lesion  is  confined  to  the  transmitting  structures  of 
the  middle  ear,  says :  "As  regards  the  pathology  of  the 

syphilitic    invasion    of  the   ear,  it    may  be   Burmised   that 

granuloma,  or  circumscribed,  small,  round  cell  infiltra- 
tion, takes  place  within  the  tympanum  ;  that  Die  invasion 
is  rapid,  and  that  the  conductive  apparatus  [a  prevented 
performing  its  movements  by  the  particular  manner  of 
fixation  that  occurs.  It  is  doubtful  ii  our  present  means 
of  pathological  study  could  definitely  determine  It 
in  all  cases." 

Woakes41  claims  to  have  seen  through  the  ,1 1  iim-mcm- 
brane  a  gummatous  exudation  in  the  i\  mpanic  cavity. 

From 'what  has  be.u  said  with  regard  t<>  the  bj  mpl s. 

it  must  be  evident   thai    there   is    none    by  which  we   can 

positively  distinguish  chronic  catarrhal  inflammation  of 

the   middle  ear,  due   to  syphilis,  from   that    arising   from 
other  causes.     The  supervention  of  symptoms  indicative 
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as  the  purulent  middle-ear  disease,  developed  in  a  syphi- 
litic subject,  observed  by  the  writer  of  this  article.4*  In 
this  case  the  ear  disease  was  arrested  and  the  hearing  re- 
stored under  general  treatment  alone. 

A-  regards  the  diagnosis,  the  writer  must  confess  that 
he  knows  of  no  aural  symptoms  by  which  the  syphilitic 
form  of  this  disease  can  lie  distinguished  from  the  ordi- 
nary form.  Woakes41  thinks  that  the  caries  due  to  syphi- 
litic purulent  inflammation  of  the  middle  ear  frequently 
has  this  distinguishing  feature  :  the  caries  is  symmetri- 
cal, that  is.  there  is  a  corresponding  lesion  in  both  ears. 
In  this  disease,  as  in  the  diseases  previously  described, 
the  presence  of  other  symptoms  of  syphilis  can  alone  de- 
cide the  diagnosis. 

Of  tJu  pathological  anatomy  of  syphilitic  suppuration 
of  the  middle  ear  we  know  but  little.  Quite  recently 
Moos  and  Steinbnigge  60  have  had  the  opportunity  to  ex- 
amine both  temporal  bones  of  a  case  of  tertiary  syphilis. 
Moos  first  saw  the  patient  fourteen  years  before  his 
death.  At  that  time  the  faucial  orifices  of  the  Eustachian 
tubes  were  closed  by  numerous  thick,  radiating,  fibrous 
bands,  so  that  the  ventilation  of  the  drum  cavity  must 
have  been  almost  impossible  ;  notwithstanding,  there  was 
no  demonstrable  deviation  in  the  plane  of  the  drum-mem- 
brane, in  the  position  of  the  handle  of  the  hammer,  or  in 
the  cone  of  light.  Strange  to  say,  the  patient  never  com- 
plained of  subjective  noises  nor  of  dizziness.  Bone-con- 
duction was  always  sufficiently  preserved  to  detect  the 
loud  tick  of  a  watch,  and  the  tuning-fork  ;  the  capacity 
for  hearing  speech  was,  however,  so  much  reduced  that 
ordinary  conversation  was  not  heard  beyond  one  metre. 
The  patient  remained  under  Moos's  treatment  for  about 
two  years,  and  then  passed  from  under  his  observation 
till  a  week  before  his  death.  At  this  time  he  was  ex- 
amined by  Steinbriigge,  who  found  that  he  was  now  only 
able  to  hear  spoken  words  in  close  proximity  to  the  ears  ; 
watch  of  12  m.  normal  hearing  distance  was  heard  mere- 
ly on  contact  in  the  right  ear,  and  not  at  all  in  the  left. 
Tuning-fork  A'  applied  to  the  forehead  was  not  per- 
ceived, applied  to  the  teeth  it  was  heard  in  the  left  ear. 
The  otoscopic  examination  of  the  right  ear  revealed  a  ci- 
catrix in  the  inferior  posterior  quadrant  of  the  membrane  ; 
the  external  canal  of  the  left  ear  contained  pus,  and  there 
was  a  round,  medium-sized  perforation  directly  under  the 
handle  of  the  malleus.  Post  mortem,  the  following  condi- 
tions were  found  :  Syphilitic  caries  of  the  skull  and  hard 
palate.  Chronic  pneumonia.  Amyloid  degeneration  of 
the  spleen,  kidneys,  and  liver.  Right  U  mporal  bone :  The 
greater  part  of  the  mastoid  process  was  sclerosed.  The 
mucous  lining  of  the  remaining  cells  was  slightly  injected. 
The  Eustachian  tube  (a  portion  of  the  pharyngeal  orifice 
was  missing)  was  patent  throughout.  The  tympanum 
contained  a  quantity  of  pus.  The  mucous  membrane 
was  thickened.  The  drum-membrane  was  in  an  atrophic 
The  bony  roof  of  the  labyrinth  was  hsemorrhagi- 
cally  infiltrated.  Left  temporal  bom:  Greasy  pus  in 
external  canal.  Membrana  tympani  perforated.  The 
mastoid  process  was  sclerosed  and  of  ivory-like  hardness. 
The  mucous  membrane  of  the  tympanum  was  very  much 
thickened,  and  enveloped  all  structures  contained  there- 
in. The  cavity  was  tilled  with  a  secretion  composed  of 
pus-cells  and  giant-cells.  The  Eustachian  tube  (also 
here  a  portion  of  the  pharyngeal  orifice  was  wanting)  was 
pervious.  Carotid  artery  and  osseovs  portion  of  Eusta- 
chian tube :  There  was  no  noticeable  change  in  the  outer 
and  inner  coats  of  the  artery  on  either  side,  not  even  in 
that  part  where  the  bony  partition  between  the  artery  and 
the  Eustachian  tube  measured  but  0.087  mm.  in  thick- 
ness. The  mucous  membrane  of  the  Eustachian  canal 
was  normal,  but  the  periosteum  of  the  osseous  portion  in 
a  medial  direction  was  changed  and  thickened  in  a  man- 
ner to  be  described  below.  PeriasU  urn  and  h<,ni-s  of  mid- 
id  int,  mat  ear  :  In  tin;  bony  floor  of  the  tympanum 
and  below  the  cochlea,  as  well  as  in  the  roof  of  the  tym- 
panum, in  the  bone  over  the  semicircular  canals,  and  in 
the  lateral  wall  of  the  osseous  portion  of  the  tube,  were 
found  markedly  dilated  medullary  spaces,  not  only  en- 
closing the  usual  normal  contents,  but  also  invariably 
filled — sometimes  more,  sometimes  less — with  iai 


smaller  gToups  of  cells,  enclosing  blood  corpuscli 
also  with  a  conglomeration  of  yellow  or  yellow  brownish 
pigment.     Evidently  we  bad  to  ileal  here  with  ii, 
ucts  of  a  metamorphosis  of  blood  extravasation,  the  re- 
sult of  rupture  of  the  thin- walled  vessels  contained  in  the 

medullary  spaces.  In  the  anterior  wall  of  the  bony  vesti- 
bule, and  in  the  OSSeOUS  tissue  anterior  and  posterior  to 
the  second  curve  of  tin.  Fallopian  canal,  were  noticed 
several  spaces  in  the  bone,  varying  in  si/e  up  to  ::  mm. 
in  length  and  2  mm.  in  width  on  the  left  siiie,  and  2  mm. 
in  length  and  U  mm.  in  width  on  the  righl  Bide.  A 
similar  condition  was  observed  in  the  bone  tissue  below 

the  first  turn  of  the  cochlea  on  the  righl  side.      The  ca\ 

ity  here  was  circular  ;  its  diameter  measured  2  mm.  'I  be 
contents  of  these  spaces  clear]]  demonstrated  two  sepa- 
rate stages  in  the  pathological  process.  I,,  the  early 
stage  these  spaces  wen-  tilled  with  a  fibrous  net-work, 
which  in  several  sections  showed  unmistakable  >• 
tion  with  the  periosteum  ol  the  labyrinthine  wall.  The 
meshes  of  this  net-work  were  tilled  with   vessels  more 

or  less  numerous,  and  a  small-celled  infiltration.  The 
condition  demonstrating  a  later  stage,  however,  mostly 
predominated.  Here  the  meshes  were  filled  with  yellow- 
ish coagulated  masses,  composed  to  a  limited  extern  of 

blOOd-COipuSCleS  and    larger  round   cells,  and   mainh    of 

fat  globules  and  fatt\  degenerated  cells  Btained  black  by 
the  osniic  acid.  In  addition,  there  wire  Been  in  many 
places,  as  indications  of  the  earlier  Stage,  the  remains  of 
fibres  of  this  net-work  in  connection  w  ith  the  periosteum 
of  the  labyrinth  mentioned  above. 

The  condition  of  the  periosteal  covering  of  the  pro- 
montory on  both  sides  is  worthy  of  special  notice.  Very 
much  thickened,  at  places  to  0.1  mm.,  the  presenci  ol 
numerous  cavities  imparled  to  it  a  cavernous  appear- 
ance. The  spaces  were  here  and  there  lined  wit  h  a  low 
cylindrical  epithelium,  .and  in  some  places  w  ere  Bill  d  with 
a  tissue  composed  of  tine  fibres  enclosing  coagulated 
fibrin  and  fatty-degenerated  cells.    At  first  glance  these 

spaces  gave  the  impression  Of  gland  tissue  ;  closer  <  \ain- 
ination,  however,  proved  them  to  be  numerous  circum- 
scribed foci  of  inflammatory  products   undergoing  re- 

trogressive  changes.  The  presence  of  smaller  and  larger 
portions  of  bone,  cut  off  from  the  main  bony  mass  of  the 
promontory  by  strangulation  of  the  proliferating  i 
teum,  deserves  additional  notice.  In  some  portions  of 
the  sections  these  spicula  of  bone  were  arranged  in  rows 
separated  from  each  other  by  narrow  bands  of  periosteal 
tissue.  In  other  parts  the  proliferating  periosteum  pro- 
duced deep  indentations  in  the  bone.  The  periosti  urn  of 
the  Canalis  pro  tensore  tympani.  and  that  lining  the  dl  li- 
cate  canaliculiof  the  plexus  tympanic  us,  presented  a  sim- 
ilar pathological  appearance. 

In  their  comments  on  the  above  the  authors  say  that, 
taking  into  account  the  fact  that  in  their  case  they  had 
to  deal  not  with  a  fresh  gummous  neoplasm,  but  with  the 

later  consequences  of  periosteal  proliferation,  the  above- 
described  changes  in  the  periosteum,  with  their  conse- 
quences, would  show  a  close  correspondence  with  the 
description  given  by  Rindfieisch  of  syphiloma  ossium. 
Several  hemorrhagic  extravasations  were  found  in  the 
perineurium  of  the  tympanic  plexus,  and  theBe,  as  well 
as  the  proliferation  of  the  periosteum,  explained,  the] 

thought,  the  genesis  id'  many  of  the  SO-Called  pure 
nervous   otalgia',  occurring  without    objective   bij 

car  disease  in  the  course  of  constitutional  syphili- 
are   also   of   the   opinion   that    in    cases   .if    aural    tl 

without  objective  symptoms,  occurring  in  syphilitic 
subjects,  in  Which  the  functional  examinations  pointed 

to  a  peripheral  disease  d    the  ear.  the  diagnosis  ,1    peri 
ostitis  of  the  labyrinthine  wall   might    thereafter  be  made 

with  a  great,  degree  of   probability.     The  attacks   of 

Otalgia  would  serve  as  an  adjunct  in  making  the  diag- 
nosis. 

The  penetration  of  the  proliferating  periosteum  into 

the  thin,  long  septum  dividing  the  08si s  portion  of  the 

tube  from  the  carotid  canal,  will  afford  an  explanation 

for  those  fatal  hainoi  rhageS  which  occasionally  occur  ill 
Syphilitic  subject-,   and   which  ale    attributable    I"  I 

The  observed  changes  in  the  floor  ol  the  righl  tympanic 
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pharyngeal  space  by  means  of  the  posterior  nasal  syringe 
or  aii  atomizer  ;  topical  applications  of  weak  solutions  of 
corrosive  sublimate  or  nitrate  of  silver  to  the  mucous 
membrane  of  the  naso-pharynx,  and  frequent   inflation 

of  the  Eustachian  tube  through  a  catheter,  or  by  Po- 
litzer's  method. 

In  the  tertiary  stage,  gummy  tumors  and  deep  ulcers, 
sometimes  involving  the  cartilage  of  the  tube,  arc  occa- 
sionally met  with  at,  or  within,  the  faucial  orifice.  Ac- 
cording to  Zaufal,5'-  the  plica  salpingo-pharyngia  is  mosl 
frequently  the  seat  of  gummata.  They  present  i  hemselves 
as  round  tumors  of  a  yellowish-red  or  red  color,  smooth 
surface,  and  a  broad  base,  varying  in  size  from  a  pea  to 
a  hazel-nut.  The  deep  ulcerations  found  in  this  stage  of 
iseaseare  probably  always  the  result  of  the  breaking 
down  of  gummatous  deposit.  Such  ulcers  are.  accord 
Ing  to  Schwartze,  not  infrequently  found  on  the  tubal 
prominence  and  at  the  entrance  to  the  faucial  orifice,  to- 
gether with  similar  ulcers  on  the  septum  narium,  choanffi, 
fornix,  posterior  surface  of  the  velum  palati,  etc.,  in  cases 
in  which  the  usual  inspection  without  the  rhinoscopic 
mirror  fails  to  arouse  a  suspicion  as  to  their  presence. 
They  have,  however,  been  seldom  found  beyond  the 
mouth  of  the  tube.  These  ulcers  frequently  spread  with 
i  rapidity  and  cause  extensive  destruction.  If  seated 
on  or  near  the  mouth  of  the  tube,  a  complete  growing 
together  of  its  walls  may  occur  during  cicatrization  of 
the  ulcer.  The  aural  symptoms  caused  by  an  ulcer  on 
or  near  the  mouth  of  the  tube,  do  not  differ  from  those 
described  under  the  head  of  diseases  of  the  secondary 
sialic.  Pain  referred  to  the  ear  is,  however,  more  fre- 
quently complained  of  in  connection  with  ulceration 
than  with  erythema  and  mucous  patches  on  or  near  the 
mouth  of  the  passage. 

In  the  treatment  of  the  tertiary  symptoms  our  chief  re- 
liance must  be  placed  on  iodide  of  potassium  alone  or  in 
combination  with  mercury.  Locally,  nitrate  of  silver, 
in  substance  or  in  solution,  the  acid  nitrate  of  mercury, 
iodoform,  or  iodol,  may  be  applied  daily  or  less  often. 
Thorough  cleansing  of  the  ulceration  should  precede  the 
application  of  the  remedies  named. 

hyperostosis  and  exostosis  of  the  osseous  part  of  the 
Eustachian  tube  are,  according  to  Gruber,53  sometimes 
caused  by  syphilis.  This  is,  however,  denied  by  other 
writers. 

M  \stoid  Process. — Osteosclerosis  and  hyperostosis  of 
the  mastoid  process  are,  according  to  Schwartze,  some- 
times  caused   by   syphilis.      We   know   of    no   sitrns  by 
which  a  differential  diagnosis  can  be  made  between  the 
idiopathic   and   syphilitic    forms    of    these   diseases.     A 
course   of  antisyphilitic   treatment  will,  however,  soon 
decide  which  form  we  have  to  deal  with.     Gummata  of 
the  mastoid  cells   are  extremely  rare.     Superficial  and 
extensive  caries  of  the  outer  cortex  of  the  mastoid  pro- 
cess, without  disease  of  the  middle  ear,  occurs,  according 
to  Schwartze,  only  as  the  result  of  syphilitic  or  scrofu- 
lous periostitis.     The  syphiloma  or  gumma  may  develop 
under  the  picture  of  a  periostitis  of  the  mastoid  process. 
It  may  break  down  in  parts  and  simulate  the  feeling  of 
fluctuation.     Its  development  may  be  very  rapid,  and  it 
may  disappear  as  quickly  under  antisyphilitic  treatment.1"' 
The  Inner  Ear. — Of  the  affections  of  the  organ  of 
hearim:  caused  by  syphilis,  diseases  of  the  inner  ear  are 
probably  least  frequently  met  with.     These  diseases  usu- 
ally make  their  appearance  toward  the  latter  part  of  the 
secondary  stage,  or  at  a  still  later  period.      According  to 
Politzer,  they  are  sometimes  developed  simultaneously 
with  secondary  skin  or  throat  affections,  and  in  one  case 
observed  by  him,  a  disease  of  the  inner  ear  appeared  as 
early   as  the    seventh    day   after   the    primary  infect  ion. 
The  same  author  has  also  recorded  a  case  in  which  laby 
rin thine  disease  was  developed  ;  simultaneously  with  a 
gumma  of  the  skull,  twenty-one  years  after  infection  ;  and 
tin'   present  writer  has  notes  of  a  case  in  which  sudden 
and   absolute  deafness   of   one   ear,  in  connection   with 
naso  cranial  osteitis,  occurred  twenty-six  years  alter  the 
primary   disease,    and   after   an   interval    of   more   than 
twenty-live  years  of  complete  freedom  from  symptoms  of 
constitutional  syphilis.     Hutchinson  ("  Syphilis,"  p.  32), 


on  the  other  hand,  has  no  knowledge  of  anj    form  of 

deafness  due  to  syphilis  which  occurs  in  the  tertiary 
staL'e  of  the  acquired  form. 

The  diseases  of  the  labyrinth  may  i>e  developed 
or  in  association  with   tympanic  diseases.     Frequently 
they  supervene  on  pre-existing  catarrhal  or  purulent  hi 

tlaiiimatiou  of  the  middle  ear. 

The  symptoms  of  syphilitic  disease  of  the  lab]  rinth  do 
not  differ  essentially  from  those  of  the  affection  of  this 
pari  due  to  other  causes.  Jn  this  form,  as  in  disi  ases  of 
the  labyrinth  in  general,  a  marked  diminution  or  total 
lovs  of  the  hearing  power  in  one  or  both  ears  occurs,  usu- 
ally more  or  less  suddenly.  Subjective  noises,  of  a  vari- 
able nature,  often  of  ^m  at  intensity,  sometimes  precede 
the  onset  of  the  deafness,  bul  more  commonly  are  devel- 
oped at  the  same  lime.      They  are  rarely  entirely  absent. 

Vertigo  and  unsteadiness  of  gait  sometimes  usher  in  the 

attack,  but  more  frequentlj  these  symptoms  follow  the 
deafness.  Nausea,  vomiting,  headache,  and  weakness  in 
the  limbs  are  also  early  symptoms  in  man]  cases      Pain 

in  the  car  very  rarely  accompanies  the  attack,      [nspec 
tion  of  the  drum-membrane   will,  in   many  cases,  give  a 
negative  result,  w  hile  in  others  it  will  reveal  the-  c  ban 
usually  found  in  connection  with  chronic  catarrhal  dis- 
ease of  the  middle  ear.     Evidences  of  acute  inflammation 
of   the  tympanic   cavity   are   usually  wanting.      The   air 
douche  through  the  catheter  commonly  show  -  a  pen  ii 
Eustachian  tube,  and  the  sounds   heard   on   auscultation 
are  generally  broad  and  dry. 

A  closer  examination  of  the  hearing  power  in  these 

cases  shows  that    besides  the  impairment   of  hearing   for 

the  voice,  the  perception  of  sounds  through  the  bones  of 
the  skull  is  cither  greatly  diminished  or  entirely  wanting. 

In  cases  in  which  both  ears  arc  deaf,  vibrating  tuning- 
forks  placed  on  the  vertex  or  between  the  teeth  are  usu- 
ally not  heard  at  all,  and  in  cases  in  which  only  one  ear 
is  diseased,  the  tuning-forks  are  heard  most  distinctly  in 
the  healthy  ear  and  never  only  in  the  affected  car. 
Placed  on  the  mastoid  process  of  the  affected  side,  the 
tuning-fork  (the  writer  usually  employs  for  this  purpose 
a  small  C'2  fork  of  212  vibrations  a  second),  if  heard  at  all. 
is  heard  from  this  part  less  long  than  normally  in  persons 
of  the  same  age.  In  eases  of  great  impairment  of  hear- 
ing for  the  voice  the  employment  of  Rhine's  test  nearly 
always  shows  the  predominance  of  aerial  over  bone  con- 
duction ;  while  in  total  deafness  for  the  voice  small  tun- 
ing-forks are  not  perceived  at  all.  but  very  large  ones, 
when  struck  with  much  force,  are  heard  when  placed  on 
the  mastoid  process.  The  examination  with  (he  piano  or 
tuning-forks  of  different  pitch,  not  infrequently  shows 
that  the  perception  of  certain  tones  of  the  scale,  usually 
the  highest,  is  diminished  or  destroyed,  or  that  whole 
groups  of  tones  are  not  perceived.  In  a  case  observed 
by  Knapp."  tuning-forks  of  high  and  low  pitch  were  not 
heard,  while  those  of  medium  pitch  were  perceived; 
neither  the  highest  four  (e""  —  a  )  nor  the  lowest  four 
tones  (A*  —  D')  were  heard  :  the  octave  next  to  the  high- 
est was  heard,  and  that  above  the   lowest  tones  onl\   fe< 

bly.     The  power  of  appreciating  low  tones  |g  the  last  to 

Buffer  and  the  fust  to  recover  in  most  i:im>,  m,  dial  these 
will  be  heard  when  the  high  ones  are  not  heard  al  all.  or 
false,  or  doubled."      In    a    case    reported     by    Blake    and 

Walton,"  a  tuning-fork  (662  v.  8.)  was  heard  in  the  left 

ear  one-fifth  higher  than  in  the  right  .  and  sixteen  da\  s 
later,  tuning-forks  (560  v.  s.  and  1,200  v.  8.)  which  were 
heard  through  the  air,  and  the  tone  reproduced  by  the 
patient's  singing,  normally  in  the  righl  car.  were  heard 
and  reproduced  below  their  pitch  in  the  left  ear ;  other- 
wise the  hearing  was  equally  good  in  both  ears. 
The  course  of  this  disease  is  not  always  the  same  in 

all   cases.      While  the   clinical    picture   usiialh    pn 
is  that  of  a  very  rapid   decline  of  the   hearing   power,  till 
complete  deafness  is  reached,  the  progress  in  the  impair- 
ment is  in  some  cases  comparatively  slow.     In  cases  ob- 
served   by    Politzer,    licarh    total    deafness   was    pi 

three  days  after  the  onsel  of  the  disease.     Concussh f 

the  head,  sometimes  of  Blight  -ill  occasionally 

cause  a  rapid  increase  in  the  deafness  in  these  cases 
iPolitzer,  Troeltsch,  Drbantschitsch,  Gruber).     Pluctua- 
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amined.  The  middle  ear  was  entirely  normal  in  every 
part.  The  labyrinth  alone  showed  pathological  altera- 
tions. The  periosteum  of  the  vestibule  was  slightly 
thickened  ;  the  foot-plate  of  the  stapes  was  also  thick- 
ened and  immovable.  The  connective-tissue  supports  be- 
tween the  bony  walls  of  the  vestibule  and  the  vestibular 
membranous  structure  were  hyperplastic  and  infiltrated 
with  small  cells.  The  connective-tissue  membrane  itself 
of  the  membranous  vestibular  structures  was  likewise 
hyperplastic  and  infiltrated  with  small  cells.  The  peri- 
osteum of  the  lamina  spiralis  ossea,  as  well  as  all  the 
of  the  lamina  spiralis  membrauacea,  exhibited  the 
-mall-cell  infiltration.  The  exudation  consisted  of 
small  round  cells,  with  a  few  oval  ones  containing  a 
single  nucleus,  which  were  placed  with  regularity  very 
close  to  each  other.  With  regard  to  the  degree  of  dis- 
semination of  the  infiltration,  it  remains  to  be  mentioned 
that  the  periosteum  of  the  lamina  spiralis  ossea  and  of 
the  zona  pectinata  was  much  less  infiltrated  than  the 
zona  pectinata  and  Corti's  arches  ;  the  two  last-named  re- 
gions were  so  densely  infiltrated  that  but  few  of  the  teeth 
and  of  Corti's  arches  could  be  seen  distinctly  ;  on  the 
other  hand,  the  infiltration  was  more  copious  in  the  am- 
pulla; and  sacculi,  and  in  the  connective  tissue  supports 
between  them  and  the  bony  walls,  than  in  the  membran- 
ous circular  canals.  The  trunk  of  the  auditory  nerve 
was  intact. 

According  to  Politzer,"0  recent  investigations  leave  no 
doubt  that  in  cases  of  long  duration,  a  chronic  inflamma- 
tion of  the  lining  membrane  of  the  labyrinth  may  result 
in  a  periosteal  bone  proliferation  in  the  cavity  of  the 
labyrinth.  The  following  case  occurred  in  his  own 
practice  :  The  patient  was  a  man,  fifty  years  of  age,  who 
had  been  totally  deaf  for  ten  years  in  consequence  of 
syphilis.  In  the  right  drum-membrane  two  broad,  rib- 
bon-shaped stripes  extended  downward  at  an  acute  angle 
from  the  end  of  the  handle  of  the  hammer.  Bone-con- 
duction was  destroyed.  Death  was  caused  by  phthisis 
pulmonalis.  Autopsy  :  The  ribbon-shaped  stripes  on  the 
drum-membrane  proved  to  be  ridges  of  horny,  thickened 
epidermis.  The  lining  membrane  of  the  tympanic  cav- 
ity and  the  ossicles  were  normal  on  both  sides.  In  de- 
calcified sections  of  the  cochlea,  pathological  alterations 
were  mainly  found  in  the  ganglion-cells  in  Rosenthal's 
canal.  Within  these  cells  were  seen  small,  round,  granu- 
lar cells  without  a  distinct  nucleus,  and  also  oval  and  an- 
gular bodies,  in  only  a  few  of  which  a  nucleus  could  be 
recognized.  (Atrophy  and  degeneration  of  the  gangli- 
onic cells  in  the  ganglion  spirale.)  The  modiolus  showed 
in  spots  a  reticular  structure.  In  the  spiral  membrane, 
in  the  vestibule,  and  in  the  semicircular  canals  no 
changes  were  visible  which  could  be  interpreted  as  path- 
ological. 

Pathological  alterations  in  the  blood-vessels  of  the  in- 
ner ear,  similar  to  those  described  by  Heubner  as  occur- 
ring in  syphilis  of  the  brain,  have  thus  far  been  observed 
only  in  a  case  examined  by  Baratoux. 

The  prognosis  must  be  guarded  as  regards  the  recovery 
of  hearing.  In  acute  cases  of  recent  date  recovery  has 
occasionally  followed  the  energetic  employment  of  mer- 
cury and  iodide  of  potassium  ;  but  in  cases  of  gradual 
loss  of  hearing  or  in  those  of  long  standing,  the  progno- 
sis i<  decidedly  unfavorable.  Politzer  is  of  the  opinion 
that  the  degree  of  deafness  is  not  always  decisive  for  the 
recovery  of  normal  hearing,  since  recovery  from  total 
deafness  has  been  observed^  while,  on  the  other  hand,  in 
milder  cases,  active  antisyphilitic  treatment  not  only  fails 
to  produce  an  improvement,  but  is,  moreover,  sometimes 
followed  by  an  increase  in  the  deafness.  This  author 
has  also  seen  patients  in  whom  the  deafness  came  on 
while  they  were  under  the  influence  of  mercury. 

Treatment. — If  the  ear  disease  occurs  during  the  ear- 
lier stages  of  constitutional  syphilis,  mercury  should  be 
be  used  freely,  preferably  by  inunctions,  till"  the  system 
is  brought  under  its  influence;  after  that  the  remedy 
must  be  continued  in  smaller  doses  for  a  long  period. 
Mercurial  baths,  subcutaneous  injections  of  corrosive 
sublimate,  and  the  internal  administration  of  calomel, 
blue  pill,  and  other  preparations  of  mercury,  may  be  sub- 


stituted for  the  inunctions  when  they  arc  objected  to. 
The  iodide  of  potassium,  alone  or  in  combination  with 
mercury,  is  especially  useful  in  cases  occurring  during 
the  intermediate  or  tertiary  stage.  Roosa  has  obtained 
very  encouraging  results  from  this  remedy  in  verj  large 
doses  (1>'d  to  369  grains  daily),  in  cases  where  smaller 
doses  failed  to  produce  any  effect.  He  used,  however, 
inunctions  of  the  oleate  or  mercury  al  the  same  time. 
To  avoid  disturbance  of  digestion  il  will  be  found  best 
to  dilute  the  iodide  largely  with  water,  and  to  adminis- 
ter it  in  divided  portions  during  meals.  Tonics  and  a 
generous  diet  should  be  given  with  both  the  mercury 
and  the  iodide  to  patients  in  feeble  health.  Subcutane- 
ous injections  of  the  muriate  of  pilocarpine,  in  graduallv 
increasing  doBes  (4  to  12  drops  of  a  two  per  cent,  solu- 
tion), have  also  proved  useful  in  this  disease  in  Politzer's 
bands.  Be  is  of  the  opinion  that  it  Bhould  be  tried  for 
from  eight  to  fourteen  days  in  all  reel  Dl  I    thai 

mercury  and  iodide  of  potassium  Bhould  be  given  only  if 
at  the  end  of  the  above  slated  period  no  impn 
manifest.  I.ueac.  Moos,  Barr,  and  others  also  speak 
highly  of  the  effect  of  pilocarpine  in  these  cases,  and 
think  it  worthy  of  further  trials.  I.ueac  has  also  seen 
temporary  improvement  of  hearing  follow  the  ap] 
lion  of  the  artificial  leech. 

In  order  to  protect  the  diseased  ears  as  much  as  possi- 
ble against  the  injurious  effect  of  noises,  while   111  • 
ing  treatment,  the  patient  should  be  kepi  in  a  perfectly 

quiet  room,  away   from   the  streets,  and    it    may    even    be 

advisable  to  cover  the  cars  and  the  side  of  the  head  with 

cotton  batting.  If  disease  of  the  middle  car  is  present, 
this  must   be   treated   in   the   manner    already    described. 

Care  should,  however,  be  exercised,  thai  the  force  em 

ployed  during  inflation  be  not  greater  than  is  absolutely 
necessary. 

Auditor-*  Nerve. — Of  the  syphilitic  diseases  of  the 
auditory  nerve,  beyond  the  labyrinth,  little  or  nothing  is 

known.  An  intracranial  disease,  involving  some  pari  ol 
this  nerve  may  be  assumed,  however,  if  in  addition  to  the 
symptoms  enumerated  under  the  head  of  diseases  of  the 
labyrinth,  positive  symptoms  of  intracranial  disease  are 
present  in  a  syphilitic  individual.  Foci  of  softening  in 
the  brain,  gummata,  circumscribed  basilar  meningitis  or 
pachymeningitis,  chronic  periostitis  ossificans  of  the 
petrous  bone,  with  hyperoslotic  narrowing  of  the  porus 
acusticus,  and  paralysis  of  the  trunks  of  the  nerves  from 
compression,  are  mentioned  by  Bchwartze  as  the  morbid 
conditions  probably  present  in  such  cases.  Of  the  mor- 
bid changes  in  the  trunk  of  the  auditory  nerve  anil  in 
its  nuclei,  due  to  syphilis,  we  have  no  know  1.  i 

B.  Inherited  Syphilis. — Affections  of  the  ear  due 
to  inherited  syphilis  are  met  with  at  two  periods  of  life, 
during  the  first  year  and  between  the  fifth  and  twenty- 
fifth  year  of  age. 

Ik  Infants.  —  In  infants  suffering  from  syphilitic  dis- 
ease of  the  nose  and  pharynx,  affections  of  the  middle 
ear  are  of  common  occurrence.  Both  the  catarrhal  and 
the  purulent  inflammations  of  tins  part,  occurring  under 
these  circumstances,  present  no  features  by  which  they  can 

be  distinguished  from  the  non-syphilitic  form  of  inflam- 
mation. Caries  and  necrosis  of  the  ossicles  and  the  walls 
of  the  tympanic  cavity,  may  perhaps  be  developed  mole 
frequently,  or  more  speedily,  in  the  syphilitic  than  in  the 
ordinary  form,  but   no  statistic-  are  available  by  which 

this  is  proved.     As  i my  of  these  cases  the  general 

health  is  seriously  impaired  by  the  Constitutional  di-eaM', 
often  but  little  attention  is  given  to  the  ear  affection  by 
the  parents  or  the  medical  attendant  of  the  infant,  and 
treatment  is  delayed  until   great  destruction   has  already 

taken  place.  In  a  case  of  purulent  inflammation  of  both 
middle  ears,  of  two  months'  standing  w  hich  was  recently 

under  the  care  of  the  writer,  paralysis  of  the   righl 
nerve  existed  when  the  patient  was  lust  sen.  and  paiaiv 
sis  of  the   left    facial,  anil  exfoliation   Of  the  hammer  ami 

anvil  of  both  ears  occurred  a  few  days  later,  'lie-  child 
was  greatly  emaciated,  and  although  mercury  was  given 
at  once  and  the  usual  local  treatment  pursued,  the  child 

died  two  weeks  later,  apparently  from  marasmus.  The 
prognosis  is  probably  less   favorable    in  syphilitic 
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■was  heard  from  vertex  and  teeth.  The  tuning-fork  C4 
was  imi  beard  at  all.  The  shrill  whistle  of  a  distant  fac- 
tory was  heard.  Their  own  voices  the  patients  could 
scarcely  hear.  In  other  eases  of  total  or  nearly  total 
deafness  of  both  cars,  in  which  also  only  the  large  tun- 
ing-fork C  was  heard,  the  writer  found  sometimes  a  pre- 
ponderance of  bone  conduction  over  aerial  in  one  ear, 
while  the  other  ear  gave  an  opposite  result.  Gradenigo 
(»j>.  at.),  who  used  tuning-forks  of  the  same  size  ami 
make  as  the  writer,  obtained  similar  results  from  his  ex- 
periments. The  examination  of  children  with  tuning- 
forks  is,  however,  in  most  cases,  very;  unsatisfactory  in 
its  results,  as  many  of  them  are  apathetic  and  indifferent, 
and  can  rarely  be  induced  to  produce,  by  singing,  tin  tone 
of  the  fork,  and  one  is,  therefore,  never  certain  whether 
they  hear  the  fork  or  simply  feel  its  vibrations. 

The  objective  examination  of  the  ear  may  reveal  a 
perfectly  normal  condition  of  the  drum-membrane,  the 
tympanic  cavity,  and  the  Eustachian  tube,  or  evidence  of 
present  or  past  disease  of  these  structures.  Acute  catarrh 
of  the  middle  ear  will  be  found  present  in  an  inconsider- 
able number  of  cases,  and  changes  in  the  drum-membrane, 
evidently  the  remains  of  bygone  disease,  in  many  others. 
Symmetrically  placed  areas  of  redness  (localized  perios- 
teitisi  on  the  posterior  and  upper  wall,  in  close  proximity 
to  the  drum-membrane,  in  both  external  canals,  were  ob- 
served in  a  well-marked  case  of  this  disease  by  Buck 
i  "  Transactions  of  American  Otological  Society,"  1889,  p. 
62).  Disease  of  the  nasopharynx  is  as  often  present  as 
it  is  not.  Perforating  ulcers  of  the  hard  and  soft  palate. 
caries  and  necrosis  of  the  naso-cranial  bones,  and  ulcera- 
tion of  the  larynx  will  be  found  in  a  small  percentage  of 
the  cases. 

The  diagnosis  of  the  peculiar  ear  affection  under  notice 
presents  no  difficulty  if,  in  addition  to  the  aural  symp- 
toms previously  described,  other  symptoms  of  syphilis 
hereditaria  tarda  are  present  or  have  preceded  the  ear 
trouble.  In  addition  to  the  eye  diseases  already  men- 
tioned, these  patients  often  suffer  from  chronic  inflam- 
mation of  the  knees  or  other  large  joints.  The  knees 
are  often  very  much  enlarged  and  locomotion  may  be 
painful,  but  there  is  rarely  spontaneous  pain.  The  disease 
usually  passes  off  in  the  course  of  a  few  weeks,  leaving 
the  joints  apparently  in  as  good  a  condition  as  they 
were  before  the  attack.  Nodes  on  the  long  bones  are 
also  not  uufrequently  present.  With  regard  to  the  pe- 
culiarities of  the  teeth,  Hutchinson  says  :  "  If  the  upper 
central  incisors  are  dwarfed,  too  short  and  too  narrow,  and 
if  they  display  a  central  cleft  in  their  free  edge,  then  the 
diagnosis  of  syphilis  is  almost  certain.  If  the  cleft  is 
present  and  the  dwarfing  absent,  or  if  the  peculiar  form 
of  dwarfing  is  present  without  any  conspicuous  cleft,  the 
diagnosis  may  still  be  made  with  much  confidence"." 
Perforating  ulcers  of  the  hard  and  soft  palates,  deep 
ulcers  of  the  pharynx,  caries  and  necrosis  of  the  naso- 
cranial  bones,  and  laryngitis  are  less  often  seen  than  the 
other  affections  above  mentioned.  The  patients,  more- 
over, often  have  withered  and  old  man-like  features,  a 
peculiar  square  form  of  the  forehead,  prominent  frontal 
eminences,  a  sunken  nose,  and  sears  about  the  angles  of 
the  mouth. 

With  regard  to  this  disease  Hinton  :t4  remarks  that  he 
knows  of  no  other  affection,  except  fever,  which  in  a 
person  under  twenty  years  of  age  brings  on  a  deafness 
so  rapid  and  complete,  and  Hutchinson  says  that  it 
maybe  broadly  stated  that  if  a  child  or  young  person, 
without  either  earache  or  otorrhoea,  becomes  quickly  and 
completely  deaf,  the  patient  is  almost  certainly  syphilitic. 
The  writer  has,  however,  recently  met  witli  two  cases. 
both  in  vigorous  boys,  without  the  slightest  sign  of  sy  phi 
lis,  in  whom  nearly  total  deafness  was  very  rapidly  devel- 
oped  while  they  were  in  excellent  health.  No  disease  of 
the  middle  ear  could  be  discovered,  amino  febrile  disturb- 
ance preceded  or  accompanied  the  onset  of  the  deafness. 
Examination  failed  to  reveal  intracranial  disease  at  the 
time,  and  none  has  developed  since.  The  parents  of 
these  boys  absolutely  denied  having  bad  syphilis.  Other 
otologists  have  doubtless  met  witli  similar  cases,  and 
have,  like  the  writer,  come  to  the  conclusion  that  heredi- 


tarj  Byphilis  of  the  ear  cannot  be  diagnosed  from  the 
sj  mptoms  presented  by  the  ear  affection  alone. 

Prom  the  ordinary  catarrhal  inflammation  of  the  mid- 
dle ear  (from  which  syphilitic  children  are  no  i (ex- 
empt   than    Others)    the    disease    here    described    can   lie 
readily  distinguished  by  the  clinical  history  and  th<    r< 
suits  of  the  local  treatment. 

I"  the  ab  posl  mortem  examinations  of  the 

organs  ,,f  hearing  of  typical  eases  of  this  disease,  the 
writers  on  this  subject  are  divided  in  the  opinion  as  to 
the   seal  of  tin    lesion.     Hutchinson  thinks  it  tolerably 

certain  that  the  internal  ear  or  the  nervous  apparatus  i's 
the  seat  of  the  affection,  but  as  l,,  the  exact  site  and  the 

nature  of  the  morbid  process  be  is  still  In  doubt,  and 
most  English  writers  are  of  thi   Bame  opinion.     Politzer 

and  Schwartze  dl I   hesitate    to    speak  Of    the  disease  as 

inherited  syphilis  of  the  labyrinth,  and  Gradenigo  calls 
it  a  syphilitic  otitis  interna.  Tin-  view  that  both  the 
conducting  and  nervous  apparatus  are  liable  to  be  in- 
volved in  this  disease  is  held  by  Hinton  and  others,  and 
Roosa  has  come  to  the  conclusion  that  the  disease  is  one 
chiefly  of  the  peripheric  and  not  of  the  central  part  of  tin; 
organ  of  hearing.  The  view  expressed  by  the  writer  in 
another  place,64  that  disease  of  the  nuclei  of  the  auditory 
nerves  might  be  the  cause  of  the  deafness,  lie  has  now 
abandoned,  and  a  larger  experience  and  further  Btudj  of 
the  disease  leaves  but  little  doubt  in  his  mind  that' the 
labyrinth  is  involved  in  all  cases,  and  that  in  many,  both 
it  and  the  middle  ear  are  the  seat  of  the  morbid  pi 
The  apparently  normal  state  of  the  accessible  parts  <rf  the 
middle  ear  found  in  acute  cases,  together  with  the  total 
deafness  for  the  voice  v\  ith  which  the  disease  ends,  must 
be  regarded  as  strong  evidence  that  the  auditory  net  \  e 
is  the  part  affected,  and  the  absence  of  other  si^ns  of 
cerebral  disturbance  makes  it  positively  certain  that  its 
terminal  apparatuses  are  chiefly  affected.  The  results 
of  tuning-fork  tests  cannot  be  utilized,  as  we  have  seen, 
in  the  settlement  of  the  question  as  to  the  seat  of  the 
disease.  That  in  many  cases  evidences  of  dial 
the  middle  ear  are  not  wanting  is  generally  admitted,  but 
they  are  rarely  sufficiently  marked  to  account  for  the 
profound  deafness.  The  usual  treatment  for  the  middle- 
ear  affection  of  children,  moreover,  is  rarely  followed 
by  improvement  in  the  hearing,  even  in  the  cases  in 
which,  under  it,  the  objective  signs  of  the  disease  disap- 
pear. 

The  purulent  inflammation  of  the  middle  ear.  with 
perforation  of  the  drum-membrane,  which  was  developed 
in  several  of  the  writer's  cases  years  after  the  attack 
which  destroyed  the  bearing,  may  have  been  due  as  well 
to  a  gradual  increase  in  the  inflammation  of  the  lining 
membrane  of  the  middle  ear  as  to  an  extension  of  a 
purulent  inflammation  from  the  inner  ear  to  the  tym- 
panic cavity. 

Treatment  is  generally  regarded  as  of  no  avail  in  any 
except  very  recent  cases.  Hutchinson  thinks  it  more 
than  justifiable,  having  regard  to  the  terrible  results  in 
prospect,  in  mi/;/  Btages  of  car  disease  of  this  i\  pe  from 
inherited  taint,  to  confine  the  child  to  bed  and  induce 
ptvalism  quickly.     Knapp  has  reported  a  ease  in  which 

a  (lire  occurred  under  the  use  of  mcrcurv  :  but  the  w  liter, 
who  adopted  Hutchinson's  advice   in  a  number  c  if   cases 

has  been  unable  to  arrest  the  progress  of  the  disease  in  a 
Bingle  one.  The  iodide  of  potassium  has  been 
such  cases  by  the  writer  for  many  years,  ami  sometimes 
with  apparent  benefit,  which,  however,  was  generally 
transient.  Buck  saw  marked  Improvement  follow  the 
administration  of  this  remedy  in  gradually  inert 
doses  (5  tO  :>s   grains   three    lim  If  mid.: 

disease  is  present,  it  should  be  treated  by  inflation  and 
other  means,  and  even  in  cases  presenting  no  marked 
evidence  of  a  middle-ear  affection  it  is  best  to  give  the 

patient  the  benefit  Of  the  doubt  and  treat  him  locally  as 
well.  Prltchard  advises  repeated  blistering  behind  lin- 
ear for  several  months  in  all  cases,  and  as  it  can  do  no 
harm  it  may  be  worth  while    to  try  It.      Hinton  h 

striking  improvement  follow  in  a  severe  case  from  scni 
pie  doses  of  hydrochlorate  ol  ammonia,  and  bai 

good  effects  produced  by  the  injection  of  iodine   vapor 
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Much  has  been  accomplished  in  this  direction  within  a 
very  recent  period.  Valuable  contributions  to  the  clini- 
cal history  of  the  disease  have  been  received  from  so 

many  sources  that  an  enumeration  of  authorities  would 
include  all  the  prominent  clinicians  of  the  past  twenty 

uification. — From    a  pathological   stand-point   we 

iii/.e  an  entity  of  character  in  the  various  manifesta- 
of  this  disease,  with  such  variations  only  as  may  at- 
tend any  inflammation.  Cellular  infiltration,  the  develop- 
ment of  granulation  or  neoplastic  tissue — which  is  the 
characteristic  element  of  the  pathological  changes, — when 
rapid  produces  what  is  known  as  "  simple  or  exudative 
ardilis;"  when  associated  with  necrosis  of  the  en- 
docardial tissue  it  becomes  "ulcerative;"  while  devel- 
opment of  the  cellular  elements  into  fibrous  tissue  con- 
stitutes "  interstitial  "  endocarditis. 

It  is  evident  that  exudative  must,  often  develop  into 
interstitial  endocarditis,  without  any  line  of  demarca- 
tion. 

Upon  an  etiological  basis  we  tin:  compelled,  by  recent 
pathological  studies,  to  recojruize  simple,  or  non-infec- 
tious, and  infectious  endocarditis  ;  the  former  including, 
as  a  rule,  the  exudative  and  interstitial  forms,  and  the 
latter  corresponding  to  ulcerative  endocarditis,  although 
the  non-infectious  disease  may  possibly  cause  necrotic 
changes  in  the  endocardium. 

For  descriptive  purposes,  a  combined  classification  is 
not  only  more  convenient,  but  also  corresponds  with 
three  forms  of  the  disease  which  can  usually  be  recog- 
nized clinically,  even  when  the  transitional  stages  pre- 
sent no  marked  variations  in  the  symptoms. 

I    shall   therefore   describe   endocarditis    under   three 

1.  Acute  Non-Infectious  Endocarditis. 

2.  Interstitial  Endocarditis. 

3.  Infectious  (or  Ulcerative)  Endocarditis. 
Anatomy. — The  endocardium  is  a  non-vascular  tissue 

composed  of  a  connective-tissue  layer  with  abundant 
elastic  fibres.  Its  inner  surface  is  made  up  of  a  single 
layer  of  flat  endothelial  cells.  The  membrane  is  con- 
nected to  the  muscular  tissue  of  the  heart  by  common 
tihrillated  connective  tissue  which  contains  the  nutrient 
vessels  and  a  few  muscular  fibres.  The  valves  are  com- 
posed of  prolongations  of  fibrous  tissue  from  the  fibrous 
riugs  surrounding  the  valvular  openings.  The  endocar- 
dium passes  over  both  surfaces  of  the  auriculo-ventricu- 
lar  valves,  and  over  the  ventricular  surfaces  of  the  sig- 
moid valves,  to  their  edges,  where  it  joins  the  tunica 
intitna  of  the  arteries,  of  which  it  may  practically  be 
considered  a  continuation.  The  fibro-elastic  body  of  the 
endocardium  is  thicker  over  the  valves,  and  more  abun- 
dant near  their  bases  than  at  their  apices.  The  auriculo- 
ventricular  valves  alone  contain  a  few  blood-vessels  near 
their  attached  borders.  Since  the  endocardial  tissue  is 
devoid  of  blood-vessels,  it  is  evident  that  inflammatory 
processes  must  be  attended  by  more  or  less  extensive 
vascular  changes  in  the  subjacent  connective  and  mus- 
cular tissue,    and    are   thus   prone   to   extend   to   these 

tissues. 

N  o  s  I  n  f  kctious  Endocarditis.  —  Pathology.  —  The 
va-cular  changes  which  form  so  prominent  a  part  of  many 
Inflammatory  processes  are  not  marked  in  endocarditis, 
and  are  known  to  be  present  early  in  the  connective-tis 
me  vascular  layer  rather  theoretically  than  from  direct 
observation.  As  the  exudative  and  hyperplastic  changes 
progress,  not  only  do  the  vessels  become  bypersemic,  but 
new  capillaries  are  formed  in  the  midst  of  the  embryonic 
tissue,  and  this  vascularization  may  extend  deeply  into 
the  substance  of  the  valves. 

The  essential  and  characteristic  pathological  process 
of  acute  endocarditis  is  found  in  a  combination  of  exu- 
dativeand  parenchymatous  changes.  So  faras  we  know, 
the  exudation  is  composed  almost  entirely  of  while  cells. 
If  there  is  any  free  exudation  upon  the  surface  of  the 
endocardium,  it.  is  washed  away  by  the  blood-current, 
leaving  no  anatomical  indications  of  its  occurrence.  The 
cellular  elements  of  the  exudation,  in  connection  with 
newly  formed  connective-tissue  cells,  become  aggregated 
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todular  masses  beneath  the  endocardium,  causing 
irregular  elevation  and  roughening  of  its  bui  I 

These  masses  of  granulation  tissue,  which  are  surround- 
ed by  a  more  or  j,-ss  diffuse  infiltration  of   leucocytes, 

ly  beco vascularized.     The  endothelium  covei 

in'.:  their  apices  disappears,  leaving  the  new  embryo  plastic 
cells  exposed  to  the  blood-current,  and  their  roughened 
surface  forms  a  favorable  site  for  the  deposition  of 
thrombi.     These  thrombi  are  formed  from  the  florin  of 

the  bl 1  v,  ith  entangled  red  and  white  blood-corpusch  -. 

\\  ben  the  granulation  tissue  d.  velops  about  the  bases  of 
]  be  valves  a  itgrowths  from  adjacent  valves  come 

in  contact,  they  become  united  ami  maj  form  perma- 
nent adhesions  between  the  valvular  flaps  or  chorda-  ten- 
dines. 

Hyperplasia  of  the  connective-tissue  cells  is  an  import 
ant  element  in  the  production  of  the  new  tissue,  while 
the  young  connective-tissue  cells  are  found  most  abun 
dantly  in  the  nodular  masses,  similar  hyperplastic 
changes  take  pla<  e  in  the  surrounding  endocardium  ami 

in  the  areas  where  white-cell  infiltration  is  most  marked. 

This  cellular  hyperplasia  and  infiltration  i-  always  at 
tended  by  some  softening  of  the  intercellular  tissue,  with 
the  development  of  a  fluid  w  ithin  the  endocardium  w  liich 
resembles  mucin  in  some  of  its  chemical  properties. 
When  the  neoplastic  tissue  is  developed  with  great  ra- 
pidity or  causes  prolonged  interference  with  endocardial 
nutrition,  the  softening  may  so  weaken  the  endocardium 

as  tO  allow  Of  bulging  and  the  formation  of  aneurisms, 
or  even  rupture  OI  the  membrane.  The  cellular  mass,., 
also,  may  either  be  torn  from  their  bases,  or  undergo  de 
generative  and  necrotic  changes  which  may  extend  to 
the  surrounding  infiltrated  tissue. 

In  these  degenerative  changes  pus  is  seldom  formed, 
but  granulo  fatty  changes  convert  the  entire  vegetation 
into  a  debris  of  disintegrated  cells,  free  fat  globules,  and 
blood  pigment.  A  more  rapid  necrotic  process  may  in- 
duce Softening  of  the  endocardial  covering,  with  rupture 
and  discharge  of  the  contents  into  the  blood-current. 

Suppurative  Changes,  when  present,  are  most  promi- 
nent in  the  masses  of  aggregated  cells,  and  result  in  for- 
mation of  minute  abscesses,  rupture  of  which  leaves 
depressed  ulcers.  In  connection  with  all  grades  of  these 
inflammatory  changes  in  the  substance-  of  the  endocar- 
dium there  occurs  a  more  or  less  abundant  deposition  of 
fibrin  from  the  blood  upon  the  prominent,  roughened,  or 
ulcerated  portions  of  the  membrane  and  valves,  forming 

thrombi.  These  deposits  bear  no  special  relation  to  the 
inflammation  itself,  but  are  such  as  occur  on  any  rough- 
ened or  inflamed  endothelial  vascular  surface.  They  are 
formed  more  rapidly  and  abundantly  in  rheumatic  and 
septic  forms  of  endocarditis. 

Morbid  Anatomy.— la  Intra-uterine  life  endocarditis  af- 
fects almost  solely  the  right  heart.     After  birth  it 
is  quite  as  invariably  in  the  left  heart. 

Although  any  part  of,  or  the  entire  endocardium  may 
be  involved,   the  inflammation   most    frequently  begins 

in   the  valves,  and   seldom  extends   beyond   the   \alvular 

orifices  and  the  chordae  tendinese.  On  the  valvular  sur- 
faces the  most  abundant  evidences  of  the  inflammatory 
Changes  Will  he  found  at  the  bases  of  the  valves  and 
along    the    thickened    line,    a    little    distance    from    their 

edges,  known  as  the  line  of  closure.  Upon  the  initial 
valve,  the  points  of  insertion  of.  the  chorda'  tendinese  will 
often  be  surrounded  by  the  Inflammatory  processes,  w  bii  h 

also  may  have  extended  upon  the  chorda'.  In  the  milder 
forms  those  areas  near  which  the  Capillaries  ale  ahun 
danl  may  present  early  a  punctate  or  arboi  e-eeiit  vascu- 
larity, only  to  become  opaque  as  the  exudation  and  hy- 
perplastic changes  occur.     Generally  there  is  little  red 

ness  of   the   endocardium    until  the  ni/a 

tion  <d'  the  new  tissue.  Before  thrombi  have  formed  on 
the  endocardium,  the  affected  Burface  presents  a  more 
or  less  granular  appearance,  b<  red  with  small 

rounded    or  conical    elevations    corresponding  to    the 
points  of  cellular  aggregation.     When   the  exudative 
process  is  more  extensive,  thi  le       ranulations  "  become 
marked  elevations,  \  an  ing  from  the  Bize  of  a  hemp 
to  that  of  a  pea,  which  either  rest  upon  a  broad  linn  ha.se. 
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which  while-cell  exudation  is  prominent.  N& 
changes  develop  rapidly  in  the  affected  areas,  even  be- 
fore cellular  infiltration  is  marked.  The  necrosed  tissue 
i^  almost  entirely  devoid  of  nuclei,  but  the  white-cell  in- 
filtration of  the  surrounding  parts  gradually  extends  to 
these  necrotic  foci. 

The  cellular  exudation  becomes  purulent  early,  and 
both  the  ulcerated  surfaces  and  the  adjacent  tissue  arc 
Infiltrated  with  pus. 

The  affected  tissue  is  more  commonly  thrown  off  by  a 
process  of  disintegration,  leaving  ragged,  irregular  ulcers 
covered  with  shreds  of  sloughing  tissue.  Very  rarely  a 
granulation  tissue  may  lift  off  the  necrosed  mass  and 
font   a  healthy  ulcer. 

It  is  more  than  probable,  however,  that  this  occurs 
only  when  the  ulceration  is  non-specific,  since,  as  we 
shall  have  occasion  to  say  later,  specific  ulceration  of 
this  tissue  has  resulted  heretofore  in  death. 

It  is  desirable  to  maintain  a  careful  distinction  between 
those  ulcers  in  which  necrosis  is  due  to  the  specific  action 
of  bacteria,  and  those  losses  of  tissue  found  in  simple 
endocarditis  which  depend  upon  granular  or  fatty  degen- 
eration, consequent  to  a  compression  by  rapid  cellular 
exudation,  causing  defective  nutrition. 

"When  bacteria  are  found  in  such  ulcers,  or  in  the  in- 
flammatory products  of  an  old  endocarditis,  they  must 
-arded  as  being  accidental  or  consequent,  and  not 
an  etiological  relation,  to  the  ulceration. 

Softening  of  the  endocardial  and  myocardial  tissue, 
with  the  stretching  and  aneurismal  developments  already 
described,  as  well  as  rupture  and  perforation  of  valves, 
are  more  frequent  than  in  the  simple  form  of  endocar- 
ditis. At  times  also  the  blood,  entering  on  the  floor  of 
an  ulcer,  dissects  a  course  between  the  valvular  surfaces 
and  underneath  the  endocardium  in  the  heart  muscle. 

Thrombi,  composed  of  fibrin,  bacteria,  red  corpuscles, 
leucocytes,  and  blood-plates,  form  rapidly,  both  upon  the 
ulcers  and  the  necrosed  areas,  which,  owing  to  their  sep- 
tic character,  are  specially  liable  to  be  torn  off  and  form 
emboli. 

Morbid  Anatomy. — The  areas  of  necrosis,  which  are 
must  frequently  found  on  the  valves  of  the  left  heart, 
present  an  opaque,  dirty-gray,  or  yellowish-white  appear- 
ance of  irregular  outline.  The  surrounding  endocardi- 
um is  swollen,  softened,  lustreless,  and  opaque.  After 
ulcers  have  been  formed  they  appear  as  irregular  but 
well-defined  openings  and  depressions  of  the  endocardial 
surface.  Their  edges  are  softened,  thickened,  and  rag- 
ged, and  their  floor,  which  is  formed  of  the  muscular 
tissue  of  the  heart,  is  covered  with  scraps  of  sloughing 
tissue  and  infiltrated  with  pus.  Rarely  it  is  covered 
with  granulations.  The  thrombi  which  are  adherent  to 
the  rough  edges  and  necrosed  tissue  are  of  a  reddish- 
gray  color,  soft,  friable,  and  often  strung  out  into  long 
shreds.  Within  the  endocardium  may  often  lie  seen 
small  abscesses,  and  lacerated  valves  and  chorda'  with 
aneurismal  pouches  give  evidence  of  the  extent  and  se- 
verity of  the  destructive  changes.  Under  the  microscope 
the  edges  and  floors  of  the  ulcers,  with  the  adjacent  en 
docardium  and  vessels,  as  well  as  the  thrombi,  are  seen 
to  be  filled  with  bacteria,  which  are  more  frequently  and 
constantly  micrococci  rather  than  bacilli.  No  single  and 
Constant  bacterium  has  been  observed.  On  the  contrary, 
all  observers  agree  that  several  different  micrococci  and 
bacilli  have  been  found  in  the  endocardial  ulcers  ;  al- 
though the  staphylococcus  pyogenes  aureus  and  Strepto- 
coccus pyogenes  arc  the  more  constant  and  abundant. 

Frankel  and  Sanger  found  eight  different  micro-organ- 
inns  in  thirteen  cases  of  endocarditis.  Babes  found (1) a 
coccus  resembling  that  of  erysipelas,  (-J)  one  similar  to  t  hat 
known  as  Frankel  s  pneumococcus,  (3)  tubercle  bacilli,  and 
(4)  several  spheroidal  and  oval  micro-organisms,  both  sin- 
gle and  in  chains.  Wyssokowitsch  seems  to  have  deter- 
mined that  the  streptococus  grows  the  faster,  causing  an 
amende  necrosis,  and  the  staphylococcus  more  slowly, 
with  suppurative  changes. 

Prudden's  investigations  of  ulcerative  endocarditis. 
Which  seem  to  have  been  conducted  with  equal  can-  and 
skill,  give  somewhat  different  results.     In  eight  out  of 


thirteen  cases  of  ulcerative  endocarditis  I  inable 

lonstrate  the  presence  of  bacteria,  - 

Clinically,  (lie  bacterial  and  Don-bacterial 
be  distinguished,     lb-  also  claims  that  only  tin 
coccus   and  staphylococcus  have   been    found    in    man. 
facts  emphasize  the  point  that  septic  and  noi 
mint  be  differentiated  by  either  thi 
anatomy,  the  occurrence  ot  emboli  and  infan  ti 
aical  manifi  s;;,ti,.ns. 
The    infarctions    in    various    organs   and    tissues,    with 

their  lain  developments  into  abscesses  asvi 

cliia'  in  the  skin,  all  of  which   develop  from   OCClusi 

the    arteries    and    capillaries    by   detached    bits   of  CS 

thrombi  and  vegetations,  maybe  considered  pari  of  the 
morbid  anatomy.     When  a  larj  ipliteal 

orfemoral,  isobstructed,  gangrenous  proa  ss,  s  ma\  i 
These  all   present    the   same   pathological   changi 
morbid  appearances  as  do  septic  infarctions  in  pyaemia, 
or  from  any  other  cause.      Clinically,  these  manifestations 
become  important  parts  of  the  sj  mptomatology. 
Etiology. — Acutt  Non-Infectious  Endocarditis. — II  is  a 

Well-established  belief  MuA  the  exciting  cause  of  all  forms 
of  endocarditis  is  direct  local  irritation  of  the  endocar- 
dium. It  is  an  equally  well  established  facl  that  in  non- 
infectious endocarditis  we  are  unable  to  recognize  any 
definite  chemical  element  or  physical  body  that  is  known 
to  produce  Mich  irritation.  The  pathological  characters 
of  those  diseases  with  which  simple  endocarditis  is  most 
frequently  associated,  render  it  extremely  probable,  never- 
theless, that  the  chemical  products  of  a  perverted,  retro- 
grade metabolism  are  the  offending  elements  and  etio- 
logical factors  in  the  disease. 

It  is  not  impossible,  however,  thai  a  deficiency  in  Borne 
of  the  normal  elements  of  nutrition,  which  have  been 
consumed  in  excess  by  the  unusual  metabolic  processes 
in  the  tissues,  becomes  an  exciting  cause  of  malnutrition, 
ami  secondarily  of  inflammation. 

Certain  cases  of  endocarditis  Suggest  the  possibility  of 
central  disease  of  the  nervous  system  being  the  primary 
etiological  factor  in  their  development. 

It  lias  been  proven  that  lesions  of  the  nerve  cent  i.  s 
may  induce  trophic  disturbances  in  the  endocardium  as 
well  as  other  tissues ;  but  at  present  it  seems  probable 
that,  in  so  far  as  nervous  irritation  is  a  cause  of  endocar- 
ditis, ii  acts  secondarily  through  disturbances  of  systemic 
metabolism,  rather  than  primarily  upon  the  endocar- 
dium. We  are.  therefore,  foiled  to  confess  ignorance 
of  the  ultimate  or  direct  cause  of  the  disease,  and  content 
ourselves  with  stating  its  clinical  relations. 

Acute  non-infectious  endocarditis  is  rarely  a  primary 
affection,  but  may  be  induced  by  traumatism.  Ji  is  more 
frequently  associated  with  acute  articular  rheumatism 
than  with  tiny  other  disease,  and  is  not  infrequently  dev  el- 
oped in  connection  with  the  subacute  or  even  chronic 
rheumatic  diathesis.      Some  statistics  Ltiv  e  the  proportion 

es  of  acute  rheumatism  complicated  by  end! 
tis,  as  from  forty  to  fifty  per  cent,     others  place  it  much 

lower.      Previous   attacks   of   acute,   or   the    preseni 

chronic,  inflammatory  changes  render  the  invasion  of  the 

acute  process  more  probable  in  connection  with   rhi  tuna 

tism  or  any  of  the  exciting  diseases.     ,\nv 
constitutional  diseases  in  which  the  constituents  ot  the 
blood  arc  affected  may  be  complicated  by  endocarditis. 
The  exanthemata  are  especial^   liabh   to  such  complica- 
tions.      Scarlatina   and    measles    head    this    , 
Wunderlich  even  places   measles   next    to    acute  lii. 

tism  as  the  most  frequent  cause.     Blight's  di 

Septicaemia,  the  essential  levers,  and  pneumonia,  are 
among  the  more  common  causes  id'  simple  ■  ndocarditis. 
Endocardial  murmurs  are  frequently  developed  it 
of  chorea,  and  it  has  been  cuBtomaiy  to  regard  tin's  m  u- 
rosis  as  a  common  cause  of  endocarditis.  M< 
observation  seems  to  show  that,  while  sui  h  a  connection 
is  both  possible  and  not  infrequent,  many  murmurs  have 

been  considered  as  due  to  inflammatory  changes  which 

developed  from  other  causes,     [t  has  also  been  sup- 
posed that  a  common  cause  was  present  in  both  rheuma- 
tism and  chorea. 
It  is  of  the  utmost  importance  to  remember  that  endo- 
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blood,  or  coagula  and  fibrin,  will  produce  such 

and  characteristic  symptoms  as  to  render  the  percussion 

area  of  no  importance. 

Auscultation.— When  the  development  of  a  case  of 
acute  endocarditis  can  be  followed  from  its  inception, 
the  earliest  auscultatory  sign  will  often  be  the  unusu- 
ally clear,  loud,  ringing  character  of  the  cardiac  sounds, 
most  marked  over  the  apex  of  the  heart,  and  probably 
induced  by  the  sharp,  snapping  cardiac  contraction  that 
is  associated  with  the  earliest  irritation  of  the  endocar- 
dium and  intrinsic  cardiac  ganglia.  Occasionally,  in  this 
early  stage  the  heart-sounds  arc  doubled  by  an  irregular 
and  incoordinate  action  of  the  ventricles.  This  doub- 
ling of  the  heart-sounds  is  more  frequent,  however,  in 
the  later  stages,  and  is  then  often  associated  with  a  weak 
iund  and  intensification  of  the  second  sound,  most 
marked  over  the  pulmonary  valves.  A-  vegetations  and 
thrombi  form  upon  the  mitral  valve,  and  before  the  char- 
acteristic murmur  is  audible,  there  is  developed  what 
many  authors  place  as  the  earliest  sign  of  endocarditis. 
It  is  prolongation  of  the  first  sound,  so  that  it  appears 
to  run  into  the  second  sound.  This  is  dm:  to  the  loss  of 
the  valvular  clement  of  the  sound.  The  swollen  valves 
are  not  only  softened  but.  perhaps  covered  with  thrombi, 
so  that  in  this  cushioned  state  they  cannot  close  with 
the  normal  sharp  impact.  Loss  of  the  valvular  element 
alone,  however,  would  not  prolong  the  first  sound,  as 
slated  by  Sansom.2  by  leaving  the  muscular  part  to 
be  heard  alone.  It  occurs  rather  because  there  is  al- 
ready present  a  soft  developing  murmur  so  like,  in 
its  quality,  the  muscular  part  of  the  first  sound,  that 
when  the  valvular  click  is  removed  the  ear  is  no  longer 
able  to  distinguish  the  transition  from  the  one  into  the 
other.  When  later  this  murmur  has  become  louder  and 
more  characteristic  in  quality,  the  first  sound  is  imme- 
diately shortened  to  its  muscular  part,  and  the  ear  read- 
ily separates  the  two  without  the  aid  of  the  valvular 
element.  Endocarditis  may  develop  one  or  several  mur- 
murs, and  they  may  be  located  at  the  mitral  or  aortic 
openings.  About  half  the  cases  of  rheumatic  endocardi- 
tis have  a  mitral  murmur  alone.  Mitral  and  aortic  mur- 
murs are  associated  in  about  fifteen  per  cent,  of  cases. 
The  characteristic  murmur  of  endocarditis,  as  well  as  the 
most  important  and  constant  sign  of  the  disease,  is  a  sys- 
tolic murmur  which,  beginning  as  a  prolongation  of  the 
first  sound,  gradually  develops  a  soft  blowing  quality  of 
considerable  intensity.  It  is  heard  most  constantly  at 
the  apex,  but  does  not  of  necessity  indicate  mitral  in- 
competence, as  it  is  often  purely  endocardial.  This 
"bellows"  murmur  may  change  its  point  of  maximum 
intensity  with  variations  in  roughening  of  the  endocar- 
dium upon  which  it  depends. 

When  cardiac  hypertrophy  and  other  evidences  of  pre- 
existing valvular  disease  are  present,  it  is  always  difficult, 
and  often  impossible,  to  determine  whether  an  existing 
murmur  is  recent  or  old.  Some  assistance  may  be  found 
in  the  quality  of  the  sound,  but  certainty  depends  upon 
watching  the  murmur  as  it  increases.  In  such  cases  one 
may  at  times  state  definitely  when  a  new  endocarditis 
has  become  engrafted  upon  chronic  interstitial  processes. 
The  mitral  murmur  of  acute  endocarditis  is  seldom  con- 
veyed to  the  back,  as  are  the  murmurs  of  chronic  disease, 
lint  of  maximum  intensity  is  variable  and  its  area 
of  diffusion  small. 

The  evidences  of  impeded  pulmonary  and  right  heart 
Circulation  are  often  prominent.  Accentuation  id'  the 
pulmonic  second  sound  is  quite  constant,  certainly  when 
the  heart  begins  to  flag;  and  an  increase  of  tin'  normal 
leakage  at  t lie  tricuspid  develops  into  a  distinct  murmur 
in  fully  one  half  the  cases  of  mitral,  and  in  over  one- 
third  the  eases  of  acute  aortic,  endocarditis.  These  mur- 
murs cease  with  the  restoration  of  the  circulation.  The 
murmurs  of  aortic  endocarditis  are  usually  of  the  same 
soft  blowing  quality,  but  may  be  harsh  or  musical.  The 
Second  sound  is  usually  weak  over  the  valves  and  en- 
tirely absent  over  the  carotids  in  aortic  endocarditis. 
The  murmurs  tire  always  systolic,  as  incompetency  of 
the  valves  does  not  occur  unless  they  tire  lacerated  or 
perforated  by  ulcerations. 


In  children  the  murmurs  are  generally  confined  to  the 
mitral  valve,  and  are  often  both  obstructive  and  r< 

taut. 

Interstitial  Endocarditis. —  The  symptoms  ami  phj 
Bical  signs  of  interstitial  endocarditis  are  all   referable 

to  lesions  of  the   valve-,  and  have  been  considered  under 

Heart,  Valvular  Diseases  of.  to  which  the  nadir  i-  re 
f erred. 

Infectious  Em  carditis. — Differences  in  the  rational 
symptoms  of  infection-  endocarditis  from  those  already 
given  for  simple  endocarditis,  depend  upon  the  greater 
severity  of  the  endocardia]  changes,  and  the  specific  char- 
acter of  the  constitutional  infection. 

All  the  symptoms  given  above  may  be  found  in  the 
infection-  form  of  the  disease  ;  a  few  additions  only  an 
necessary. 

The  subjective  cardiac  symptoms  are,  with  perhaps 
greater  frequency  than  in  simple  endocarditis,  exceed- 
ingly obscure  or  entirely  wanting;  but  the  general  -\- 
temic  condition  of  the  patient,  even  when  the  sou 
the  infection  is  unrecognizable,  or  such  a-  to  forbid  the 
suspicion  of  genera]  primary  pyemic  infection,  p 
such  marked  evidences  of  severe  constitutional  disturb- 
ance  as  to  render  it  exceedingly  improbable  that  lie   ,|i-- 

ease  is  ever  entirely  overlooked,  as  may  happen  in  -im- 
ple  endocarditis. 

_  The  prominent  symptoms  are  those  of  an  acute  infec- 
tlCUS  dtseas:  of  ;m  i:\\  iiaitiK  tvp:  \n  mitt  iti  rv  chill, 
which  may  be  repeated  tit  irregular  intervals,  is  followed 
by  a  febrile  condition,  whose  chief  peculiarity  is  its  un- 
certainty and  irregularity.  Sometimes  entirely  absi 
not  exceeding  loo  or  101  F.,  it  is  more  commonly  a 
sharp  rise  to  105  .  106  ;  or  even  107"  F.  which  continues, 
until  the  death  of  the  patient,  with  irregular  or  distinctly 
periodic  intermissions.  .lust  before  death  supervenes,  it 
may  run  very  high  or  become  subnormal.  The  patient, 
usually,  passes  very  early  into  it  typhoid  condition  with 
nausea  .and  vomiting,  and  a  rather  persistent  diarrhoea. 
A  hematogenous  jaundice  is  always  slightly  marked 
and  may  be  extreme,  or  accompanied  by  a  similar  hepa- 
togenous condition  when  infarctions  in  the  liver  obstruct 
the  bile-duets. 

To  these  symptoms  must  be  added  all  those  dependent 
upon  cardiac  failure  and  embolic  infarctions  throughout 
the  body. 

Albuminuria  and  hematuria,  however,  may  be  present 
without  renal  infarctions. 

Since  myocarditis  is  quite  invariably  present,  dyspnoea, 
palpitation,  and  cyanosis  ore  usually  prominent  symp- 
toms. 

of  the  cerebral,  .splenic,  hepatic,  arthritic,  and  pul- 
monary infarctions,  it  will  suffice  to  say  that  some  or  all 
are  almost  always  developed,  and  present  the  Usual  BJ  nip- 
toms  of  such  infarctions  with  a  tendency  to  suppura- 
tion. 

When  infectious  endocarditis  complicates  pyaemia  or 

other  severe   infectious  diseases,  in   which   many   of   the 

foregoing  symptoms  have  already  appeared,  the  advent 
of  the  cardiac  complication  may  be  evidenced  only  by  an 
intensification  of  the  typhoid  condition,  and  can  lie  rec- 
ognized with  certainty  only  by  the  physical  signs. 

Physical  Signs. — The  physical  evidences  "I  an  Infec- 
tious endocarditis  do  not  differ  in  kind  from  tho-e  given 
for  the  simple  inflammation. 

The  evidences  of  cardiac  failure  are  usually  mow 
prominent,  and  severe  lesions  of  the  valves,  as  rupture, 

and  perforation,  or  rupture  of  the  chorda-  tcndine.e.  arc 
not  infrequent.      These   latter  accidents    are   attended  by 

iapid   development  of    a   typhoid    <■ lilion   which   is 

speedily  followed  by  tin-  typhoid  delirium  and  com 
always  precede  death  in  this  disease.     Finally,  it  mi 

admitted  that  cases  of  septic  endocarditis  c plicating 

pyemia,    pneumonia,   diphtheria,    and    similar    dis< 
may  cause  such  slight   change  or  in   existing 

symptoms  as  to  escape  detection,  although  such  a  mis 
fortune  would  hardly  happen  wen-  the  lean  carefully 

examined  from  day  To  day  in  -.  lib-  to  this i 

plication. 

Differential    Diagnosis.  —  .V'"  infectious 
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multiple  infarctions,  and  the  psychical  indications  of  ex- 
treme systemic  infection. 

Treatment. — Non-inft  etious  Endocarditis.  Although 
perhaps  not  strictly  included  under  the  head  of  treatment, 
the  question  of  prophylaxis,  as  applied  to  endocarditis,  is 
of  the  utmost  importance,  and  therefore  strictly  pertinent 
to  our  present  discussion.  Throwing  out  a  small  per- 
ge  of  cases  called  idiopathic,  which  represent  the 
extent  of  our  complete  ignorance  as  regards  etiology,  we 
find  that  all  other  cases  of  simple  endocarditis  are  in- 
duced by  diseases  known  to  produce  a  perversion  of  the 
normal  elements  of  the  blood,  or  the  development  within 
the  system  of  some  new  product  which  must  pass  off 
through  the  blood. 

Of  these  diseases,  one  class,  represented  by  rheuma- 
tism, is  characterized  by  a  simple  perversion  of  meta- 
bolism ;  the  other,  of  which  measles  is  a  type,  possibly, 
if  not  probably,  throws  into  the  blood  the  products  of 
bacterial  growth.  The  fact  that  the  endocardial  changes 
induced  by  the  poison  of  measles  are  often  postponed  for 
along  period,  suggests  at  least  that  in  this  class,  as  in 
rheumatism,  a  weakened  vitality  has  given  way,  and  the 
etiological  factor  in  the  endocarditis  is  again  the  product 
of  faulty  metabolism,  and  not  the  direct  result  of  bacterial 
action.  In  any  event,  however,  we  believe  that  the  resist- 
ance which  the  endocardium,  as  well  as  the  other  tissues, 
offers  to  the  irritant  action  of  the  materia  morbi  depends 
upon  an  inherent  vitality,  which  in  turn  depends,  not 
only  upon  present,  but  also  upon  previous  and  continuous 
conditions  of  healthy  nutrition.  Remembering,  then, 
that  the  manifestations  of  the  rheumatic  diathesis  are 
manifold,  and  that  an  acute  endocarditis  is  often  only  the 
explosion  following  a  prolonged  stage  of  irritation,  it  be- 
comes a  matter  of  importance  that  children  should  be  - 
watched  with  care,  more  especially  if  descended  from  a 
stock  with  a  rheumatic  or  gouty  taint ;  and  that  the  ear- 
liest evidences  of  malnutrition  be  met  with  prompt  treat- 
ment by  cod-liver  oil  and  iron  without  waiting  for  "  grow- 
ing pains  "  and  lame  joints  to  confirm  the  diagnosis.  The 
remarkable  effects  following  the  use  of  cod-liver  oil  and 
iron  in  these  cases  confirm  the  hypothesis  upon  which  it  is 
given.  In  cases  of  subacute  endocarditis,  or  what  often 
appears  like  a  recurrent  and  intermittent  acute  inflam- 
mation in  adults,  characterized  by  increase  of  some  car- 
diac symptoms  that  are  only  seldom  entirely  absent,  the 
iron  will  often  be  found  to  give  the  most  marked  relief. 
In  connection  with  these  measures,  the  daily  diet-list 
and  clothing  of  children  should  be  attended  to  with 
equal  care,  and  always  with  the  knowledge  of  any  spe- 
cial inherited  diathesis.  It  must  suffice  to  say  that  the 
determination  of  an  appropriate  diet  and  clothing  implies 
a  consideration  of  all  the  conditions  of  gastric  and  in- 
testinal digestion,  hepatic  activity,  assimilation  and  ex- 
cretion, either  congenital  or  acquired.  Upon  the  same 
basis  we  must  urge  a  more  careful  and  prolonged  watch- 
fulness of  cases  recovering  from  scarlatina,  measles,  and 
other  specific  diseases,  or  cases  of  chronic,  suppurative, 
and  ulcerative  disease  of  the  throat  and  tonsils,  with  a 
view  to  preventing  possible  endocardial  complications. 

No  unquestionably  effective  measures  have  as  yet  been 
found  for  the  arrest  of  an  endocarditis  once  developed. 

Absolute  rest,  so  far  as  attainable,  should  be  afforded 
the  heart.  The  quieter  action  gained  by  the  horizontal 
position  is  of  the  utmost  value,  and  patients  should  be 
placed  in  bed  and  not  allowed  to  indulge  in  even  the 
most  trifling  exertion.  Similarly,  those  remedies  which 
tend  to  relieve  arterial  tension  and  quiet  the  heart's  ac- 
tion, may  assist  in  decreasing  the  inevitable  irritation  of 
valvular  action.  Very  small  doses  of  morphine,  or  pre- 
ferably codeine,  may  be  given,  when  the  heart's  action  is 
very  irritable,  or  when  pain  is  prominent.  Morphine 
cannot  be  given,  however,  witli  the  same  freedom  as  in 
pericarditis.  In  the  earlier  stages,  when  ventricular  and 
arterial  tension  is  high,  Th,-,  T(\.  doses  of  nitro-glycerine 
may  be  used  tentatively.  There  are  no  other  internal 
measures  directed  specifically  to  the  inflammatory  pro- 
cess. The  use  of  mercury  and  potassium  iodide,  with  a 
view  to  promoting  absorption  or  lessening  the  deposit  of 
inflammatory  products  and  fibrinous  thrombi,  has  been 


abandoned  by  the  best  authorities.  The  external  appli- 
cation of  ice-bags  lias  been  strongly  recommended,  and 
many  German  authorities  uphold  the  practice,  In  this 
country  the  careful  protection  of  the  chest  bj 
flannel,  or  the  use  of  ho)  applications,  eithi  r  dry  or  moist, 
is  the  more  common  |  The  use  of  the  cold 

however,  applied  din  ctly  to  the  chest,  or  with  an  inter 
vening  layer  of  flannel,  i-  gaining  ground. 

Stimulants  are  not  desirable  in  the  early  stages  of  the 
disease.  Their  use  is  to  be  delayed  until  irregular  bearl 
action  and  the  pulse  ten-ion  indicate  cardiac  failure. 
Then  they  will  I  led  value.     The  cardiac  ton ics, 

digitalis  and  strophantus,  may  be  indicated  later,  and 
when  used  should  always  be  given  in  connection  with  alco- 
holic stimulants.  Oxygen inhalatii  isionallj  of 
value  when  dyspnoea  is  exi  but  it  muBt  he  remem- 
bered that  defective  circulation,  rather  than  deficient  oxy- 
genation of  blood  already  in  tin  ;  the  cause  of  the 
distress. 

Theoretically,  every  ease  of  endocarditis  presents  a 
causal  indication  for  treatment,  but  clinically,  rheuma- 
tism, gout,  and  Bright's  disease  an-  about   lie    onlj  dis 
eases  in  which  we  have  any  definite  idea  a-  I..  tie    | 
of  the  etiological  factor  or  the  organ  at   fault  in  it 
duction. 

In  gout  and  Bright'*  disease  it  is  sufficient  to  say  that 
we  should  use  such  remedies  as  stimulate  the  functions 
of  the  liver  and  kidney,  especially  mercury,  colchicum, 
squill,  or  the  milder  diuretics.  In  that  large  class  "1 
cases,  however,  in  which  rheumatism  is  the  cause  of  en- 
docarditis, an  accepted  treatment  is  less  definitely  deter 
mined,  Affirmatively,  it  may  be  stated  as  proven  that 
the  alkaline  treatment  pushed  to  the  point  of  maintaining 
a  complete  and  persistent  alkaline  reaction  of  the  urine, 
is  the  most  satisfactory  as  regards  the  endocardial  in- 
flammation. Negatively,  it  is  equally  well  proven  that 
salicylic  acid  and  antipyrine  do  not  decrease  the  dan- 
ger of  cardiac  complications,  while  many,  if  not  most. 
authorities  hold  that  the  prolonged  use  of  the  sali<  \ 
lates  increases  the  frequency  with  which  endocarditis 
develops. 

As  a  result  rheumatism  is  best  treated,  with  a  view  to 
endocarditis,  by  the  salicylates  or  antipyrine  until  the 
acute  pain  and  the  primary  inflammation  subside.  Then 
the  alkalies  should  be  given  throughout  the  course  ot  the 
disease,  and  quite  safely  for  some  time  alter  the  BUbsi- 
denceof  the  acute  manifestations.     The  salicylates  should 

be  withheld  upon  the  slightest  evidences  of  a  developing 
myocarditis. 

Infectious  Endocarditis. — Flint's  statement  ("Practice 
of  Med.,"  Ed.  1886),  that  "it  is  not  known  that  recovery 
from  acute  ulcerative  endocarditis  ever  takes  place,"  lias 
until  quite  recently  been  generally  accepted.     Within  the 

past  two  years,  however,  several  cases  have  been  re- 
ported iii  which  there  was  but  little  reason  to  doubt  the 
diagnosis. 

The  most  typical  and  valuable  case,  as  offering  hope 
of  a  more  successful  treatment,  was  reported  by  Sansom. 
This  patient  recovered  from  a  condition  that  was  typical 

of  septic  endocarditis,  she  left  the  hospital  with  a  sys- 
tolic apex  murmur,  but  no  hypertrophy,  and  otherwise 
apparently  well.  Some  months  later  she  returned  with 
similar  symptoms,  and  the  post -mortem  showed  thelesions 
of  infectious  ulcerative  endocarditis. 

The    treatment — under    which    this    patient    imp! 
rapidly  in  the  first  attack,  titter  bavin-  received  no  bene- 
fit from   the  usual   treatment— consisted    in    the  adminis 
tration  of  thirty  grains  of  the  sulpho-carbolate  of  sodium 
three  tunes  a  d  r,  .  v.  lib  free   mum  tnns  cf  Carbi  llZed     H 

(20  per  cent.).     With  our  present  know  ledge  commi 

valueless.       We    can    simply    hope  that    otlei    I 

i  i.  e  that  the  diagnosis  was  correct,  and  that  the  results 
were  something  more  than  coincident.     The  fact  all 

alluded  to  under  pathology,  thai  lie-  Bpeciftc  cause  ot  the 

disease  probably  enters  the  valves  from  the  Burface  and 
acts  superficially  rather  than  ih  eph .  seeme  to  oiler  some 
encouragement  'to  the  belief  that  the  Mood  ma]  !"•  sufli 
ciently  loaded  with  an  antiseptic  to  destroy  the  power  of 
the  infectious  elements. 
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expression,  but  nevertheless  stands  for  an  entity  that 
:ill  must  recognize,  and  which  varies  widely  in  degree 
among  people  apparently  in  equal  physical  vigor. 

Not  only  should  the  sac  invariably  be  opened,  but  it 
should  be  opened  before  relieving  the  constriction  at  its 
neck.  This  is  because  the  gut  is  liable,  if  not  adherent 
within  the  sac,  and  not  prolapsed  in  large  amount,  to 
slip  back  into  the  peritoneal  cavity  as  soon  as  the  undue 
pressure  upon  the  neck  of  the  sac  is  removed.  And  then 
the  operator,  upon  opening  the  sac  and  failing  to  find  it, 
will  be  compelled  to  choose  one  of  the  horns  of  a  di- 
lemma— either  to  do  nothing  further  and  assume  that  the 
contents  which  slipped  back  were  living,  or  else,  if  his 
ience  will  not  allow  this,  he  must  take  the  risk  of  a 
laparotomy  and  look  up  the  missing  bowel  or  omentum  ; 
which  he  can  probably  best  do  (if  the  hernia  is  inguinal) 
bv  an  incision  running  up  from  the  internal  ring  a  suffi- 
cient distance. 

The  original  incision  in  a  herniotomy  should  be  in  length 
at  least  equal  to  that  of  the  tumor,  and  in  its  direction  the 
same  as  that  of  the  long  axis  of  the  tumor.  This  I  think 
to  be  the  best  rule,  whether  the  hernia  be  of  the  femoral 
or  the  inguinal  variety.  Careful  dissection  with  a  light 
hand,  and  either  the  grooved  director  or  two  pairs  of  for- 
ceps for  safety,  will  quickly  expose  the  sac,  which  in 
recent  cases  will  be  smooth,  tense,  and  shining,  and  ap- 
par<  ntly  not  fibrillated,  but  rather  of  homogeneous  text- 
ure ;  in  other  words,  presenting  the  usual  peritoneal  ap- 
pearance. On  opening  this  slightly,  there  will  generally 
bean  escape  of  colorless  or  dark  fluid — not  blood — and 
omental  fat  will  probably  force  itself  out  at  once  from  the 
great  internal  pressure,  or  else  the  more  or  less  discolored 
gut  will  be  seen,  always  darker  in  hue  than  the  normal 
bright  pink,  and  varying  between  a  dark-red,  in  favorable 
cases,  and  absolute  purple-black.  Occasionally,  however, 
especially  in  neglected  cases,  in  which  the  sac  is  inflamed 
and  adherent  to  surrounding  structures,  perhaps  even 
gangrenous,  there  may  be  some  little  difficult}-  in  distin- 
guishing between  this  and  the  peritoneal  coat  of  the  gut. 
To  differentiate,  cut  very  lightly  and  superficially  through 
the  presenting  membrane  for  half  an  inch  or  so.  Then 
take  a  grooved  director  and  gently  introduce  it.  If  the 
severed  membrane  be  sac-wall,  the  director  will  easily  pass 
within  in  various  directions.  If  it  be  the  peritoneal  coat- 
ing of  the  gut,  the  director  will,  of  course,  not  pass  with 
any  degree  of  readiness  between  this  and  the  muscular 
layer. 

After  ample  incision,  in  order  the  more  readily  to  ex- 
amine the  sac-contents,  it  is  well  to  seize  its  cut  edge  at 
several  points  with  artery  forceps  and  draw  it  out  into  a 
funnel. 

The  sac  being  freely  opened,  the  next  step  is  to  divide 
the  constriction — first  securing  control  of  the  gut  by  a 
loop  of  stout  silk  or  catgut  passed  through  the  mesen- 
tery. The  division  should  be  free  or  not,  depending 
upon  the  state  of  the  gut.  If  this  is  in  a  condition  al- 
lowing immediate  return,  then  a  few  slight  nicks  in  the 
classical  directions  may  be  all-sufficient,  if  they  permit 
its  return  without  much  handling  and  friction.  Before 
return,  however,  it  should  be  sufficiently  drawn  out  to 
make  sure  that  there  is  no  ulceration  at  the  tightest  point. 

The  treatment  of  the  presenting  omental  masses, 
whether  dead  or  not,  is  always  the  same.  They  arc 
ligated  at  as  high  a  point  as  possible,  cut  away,  and  the 
stumps,  after  irrigation,  returned  to  the  abdomen.  If 
their  bases  are  at  all  large  it  is  well,  for  security  a 
hemorrhage,  to  transfix  with  a  double  ligature  and  tic 
off  either  side.  They  are  more  often  adherent  in  the  sac 
than  is  the  intestine,  probably  on  account  of  the  constant 
vermicular  movement  of  the  latter. 

All  adhesions  should  be  broken,  save  when  a  speedy 
end  of  the  operation  is  a  necessity,  or  when  the  gul  must 
be  left  out  for  a  time.  Adhesions  to  the  gul  require 
careful  dissecting  away.  For  safety  to  the  jut  it  is 
sometimes  necessary  to  excise  a  little  of  the  wall  of  the 
Bac,  leaving  it  adherent  to  the  gut. 

If  the  bowel  be  found  in  a  doubtful  state,  or  actually 
dead  in  any  part,  or  if,  though  apparently  sound,  there 
be  difficulty  in  returning  it,  then  the  division  of  th 


pressing  tissues  should  be  free  indeed.     Ami  ben 
inclined  to  advise  an  open  dissection — not  the  usual  luck- 
ing in  the  dark  with  a  hernia  knife,  but  daylight  'a 
cutting  not  only  Gimbernat's  but  Pouparf  i  nt,  if 

necessary,  in  the  femoral  variety,  and  cutting  upward 
from  the  deep  ring  freely,  in  the  inguinal  ;  the  external 
oblique  apoi  forming  the  anterior  wall  of  the 

inguinal  canal,  having,  of  course,  Brat  been  slit  its  entire 
a— nearly  two  inches.  By  cutting  down  in  this 
autiously,  step  by  step,  the  deep  epigastric  artery 
will,  if  in  danger,  lie  seen  and  can  be  avoided  :  or.  if 
very  annoying,  may  >',-  tied  ami  cut.  Provided  the 
operator  tie  first,  it  is  of  little  importance  whether  this 
rather  small  vessel  i-  or  i-  not  cut,  and  it  i-  not  worth  the 
worry  devoted  to  it  by  the  text-books  :  and  if  cut  acci- 
dentally, it  may  lie  seized  with  a  pair  of  artery  forceps 
and  tied  with  perfect  ease,  as  it  is  in  plain  Bight  and  in 
an  open  field;  whereas  if  the  Burgeon  follow  the  more 
usual  plan  of  nicking  in  the  dark,  and  happen  to  cut  it 
while  trying  to  make  an  opening  of  some  size,  there  may 
be  difficulty  in  controlling  the  spurting  vessel  which  he 
cannot  see. 

In  any  case,  it  is  rarely  necessary 
neiim  farther  than  is  done  in  opening  the  sac.    We  Bimply 
cut,  down  to  the  peritoneum,  a  sufficient  distance  to  free 
absolutely  the  gut  within  the  rupture  from  any  pn 
whatever. 

Now  comes  the  question,  Is  the  doubtful  gut  dead  or 
only  threatened  with  death  ?    If  the  former  is  the  case, 
it  will  be  very  dark,  probably  lacking  in  lustre  mi 
less,  and  when  pinched  will  show-  no  peristalsis.     Neither 
will  Nothnagel's  test,  with  a  piece  of  salt  placed  upon  it, 
induce  vermicular  movement.     If  firmly  pinched   for  a 
minute  between  the  finger  and   thumb,  "the  dark 
thus  squeezed  away  from  one  spot  will  show  no  tendency 
whatever  to  return.     In  cases  in  which  decomposition  is 
beginning,  it  will  be  actually  sticky,  apparently  shrunken 
somewhat,  and  thinner  than  normal  to  the  feel     'I 
fensive  and  peculiar  odorof  putrefaction  can  in  these  bad 
cases  be  detected  ;  an  odor  differing  from  the   merely 
faecal  smell. 

If  the  bowel  is  wavering  in  the  balance  between  life 
and  death,  it  will  lie  decidedly  dark.  But  darkness 
alone  does  not  necessarily  mean  death.  I  have  seen  a 
gut  almost  black  resume  its  natural  color  within  a  few- 
hours.  Upon  pinching  such  a  gut  there  will  probably 
be  some  slight  peristalsis  induced,  and  to  the  compara- 
tively pale  spot  caused  by  prolonged  firm  pinching  the 
blood  will  very  gradually  return,  showing  the  existence 
of  some  little  degree  of  circulation  still. 

Assuming,  now,  that  the  gut  seems  dying,  but  is  not 
yet  dead,  or  is  at  least  doubtful,  there  is  but  one  course 
open  to  the  surgeon — he  must  await  events  ;  putting  that 
gut  meanwhile  into  a  condition,  as  to  its  environment,  as 
nearly  normal  regarding  warmth,  moisture,  and  a 
as  possible.  It  would  he  entirely  inexcusable  to  return 
a  doubtful  gut  to  the  abdominal  cavity  and  sew  up  the 
wound,  trusting  to  luck  that  it  may  live.  That  course 
is  sometimes  pursued,  but  it  is  not  good  surgery  ;  it  is 
reckless  surgery.  Should  it  die,  the  first  evidence  there- 
of will  be  a  septic  peritonitis,  in  all  probability  fatal. 

The  surgeon  can  with  propriety,  after  thorough 
tion  with  a  warm,  weak  antiseptic  solution  (Thiersch's 
alicylic,  for  instanci  the  gul  to  the  belly, 

controlling  it.  however,  by  means  of  an  anchoi 
of  large-sized  catgut  through  its  mesenterj  ;  and  can  de- 

VOte  a  quarter  to  half  an  hour  in  work,  partly  on  the 
omentum,  if  present,  ligating  and  (anting  it  away,  and 
partly  on  the  canal,  d  up  the  sac,  passing  b 

t\  ing  the  stitches,  and  making  all  the  preparalii 
operation  for  radical  cure.     Ii    i-   assumed,  of  course, 
that  the  general   condition  of  the  patient    justifies  s,,(  1,  A 

prolonged  operation.      Finally,  tin-  wn  by  the 

anchoring  thread  into  view  again.     If  it  is  distinctly  bit- 
ter in  color,  the  thread  is  removed  and  the  radical  ■ 
tion  completed.       If   the    j*U(   i--'i'l    doubtful,  the  v 

must  be  a  in  pi  \  enlarged  at  its  di  rt,  the  gut  drawn 

forth  -o  that  tic  -  portion  is.  it  possible,  - 

inches  from  tic  d   cavity,  and  moist  lod 
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satisfactory,  however,  it  would  be  very  unwise  to  wait 
for  this  rare  occurrence. 

We  have  considered  two  of  the  three  methods  whereby 
we  may  treat  a  case  in  which,  on  opening  the  sac.  the  gut 
is  found  dead  ;  or  if  doubtful,  has  subsequently  died. 

There  remains  a  third  method  which  deserves  a1 
tention,  although  rare  of  application  and  unsafe  in  the 
hands  of  those  who  have  not  had  opportunity  to  practise 
it  upon  the  cadaver,  or  upon  the  lower  animals.  This  is 
the  resection  of  the  dead  part,  and  the  immediate  restora- 
tion of  the  continuity  of  the  gut  by  circular  enterorrhaphy, 
or  some  plan  similar  in  that  it  avoids  an  artificial  anus.' 

The  advantages  of  this  mode  of  disposing  of  the  case 
an  great.  At  one  stroke  the  patient  is  cured,  and  the  an- 
noyance and  danger  of  an  artificial  anus,  with  the  almost 
inevitable  subsequent  operation  or  operations  for  the 
abatement  of  this  nuisance,  are  avoided.  But,  on  the 
other  hand,  the  operation  is  long  and  trying,  and  there- 
fore one  which  extremely  few  cases  of  strangulated  hernia 
can  endure.  They  are  generally  relieved  by  surgery  late 
in  the  case,  unfortunately,  and' are  more  or  less  in  shock 
at  the  time  of  operation,  which  must  hence  be  as  brief  as 
possible.  The  actual  treatment  of  the  gut  and  mesen- 
tery alone,  takes  from  one  to  two  hours  in  accustomed 
hands.  It  requires  more  time  to  do  properly,  with  not  a 
stitch  too  tight  or  too  loose,  too  deeply  or  too  superficially 
placed,  than  anyone  realizes  who  has  not  tried  it.  I  have 
demonstrated  this  operation  now  about  fifty  times,  upon 
as  many  subjects,  in  my  operative  surgery  classes  at  the 
New  York  Polyclinic  ;  and  it  is  always  most  tedious. 
Since  speed  is  so  tremendous  a  factor  in  the  problem  of 
success  in  bowel-work,  we  shall  all  heartily  welcome  any 
device  which  cuts  short  the  duration  of  operation,  and 
yet  gives  a  perfect  result.     It  may  well  be  that  in  Dr. 


i2.— Abbe's  Catgut   Ring.     At    present  single  thrends,  and  not 
loops  as  in  the  cut,  are  used  in  uniting  the  two  rings. 

Robert  Abbe's  catgut  rings  (see  Fig.  4892)— an  improve- 
ment on  Dr.  N.  Senn's  decalcified  bone-  plates,  seeming  al 
is  safe,  and  being  always  ready  at  hand— we  have 
the  means  of  saving  many  lives  through  point  of  time. 
1  nave  nol  yet  had  an  opportunity  to  invert  the  gut-ends. 
close  each  with  Lembert  stitches,  point  the  overlapped 
ends  in  opposite  directions  (as  Abbe  lias  suggested,  to  gel 
a  continuous  and  not  an  opposing  peristaltic  wave  in  the 
two  ends),  and,  opening  the  two  sides,  apply  the  rings.    I 


should  think  that  quite  a  little  time  might   be  saved  t >v 

this  method  as  compared  witli  circular  enteroi  i  h..; 

If  the    Surgeon,   however,  deems    it    salef    to    suture  the 

end-  b\  the  Czerny  method,  previous  to  inversion  and 
the  Lembert  stitch,  then  nothing,  it  would  seem,  would 

be  gained  ;  for  twice  tlie  diameter  is  equal  I"  two  thirds 
of  the  circumference  of  the  bowel  .  and  it  would  prob 
ably  take  no  longer  to  put  two  tiers  of  BUturea  into  the 
remaining  third  than  to  open  the  sides,  insert  the  ■ 

fasten  them  by  their  threads,  and  then  take  the  lew    l.i  in 

iit(  hes  advised  for  security. 

It  might  be  a  good  plan — both  with  the  idea  of  saving 
time  and  to  avoid  the  formation  of  the  caeca!  DOUCheS  on 
either  side  of  the  new  opening,  caused  by  the  occluded 
end  of  the  intestine— to  place  the  catgut  rings  within  the 
ends  of  the  gut,  as  an  aid  to  ordinary  circular  enteror 
rhaphy.  This  I  shall  try  at  the  firsl  proper  opportunity. 
provided  the  cadaveric  tesl  i-  satisfactory.  (Di  \ 
article  will  lie  found  in  the  New  Fork  Medical  Jo 
.March  23,  1889.) 

As  has  been  stated,  the  treatment  of  dead  gut  by  im 
mediate  resection  and  enterorrhaphy  is  a  rarity  ;  bo  much 
so  that  many  surgeons  in  a  long  and  active  practice  have 

never  had  an  opportunity  to  attempt  this  method.  It 
will  be  of  interest,  therefore,  to  relate  here  the  hi-; 
a  case  in  which  the  writer  performed  this  operation,  and 
a  very  unusually  large  amount  of  the  bowel  was  excised. 
At  the  same  time,  the  conditions  which  made  this  step 
the  proper  one  will  be  indicated. 

1     was   called    to   see    Mrs,     M in    the  evening  of 

.March  'J:3,  1889.  She  is,  as  her  daughters  say,  "  at  least 
fifty-five  years  of  age  ;  "  has  had  a  rupture  twelve  years, 
for  which  she  has  worn  a  truss.  Twenty-four  hours  be- 
fore my  visit,  while  sweeping,  she  was  taken  with  severe 
pain  in  the  region  of  the  rupture.  The  truss  frequently 
allowed  the  gut  to  descend,  and  now  she  could  not  re- 
duce it.  Vomiting  immediately  set  in.  Her  family 
physician  now  attempted  taxis,  failed,  used  morphine  by 
needle,  and  ordered  a  poultice. 

Four  hours  previous  to  my  visit  the  vomiting,    which 
had  persisted  and  was  frequent,  became  fecal    in    i 
and  about  that  time,  too,  hiccough  began   and   was  very 
distressing.     The  local  pain  and  tenderness  continued. 

On  examination  I  found  a  hernia  on  the  left  side, 
about  the  size  of  a  large  fist,  painful  and  tender,  very 
tense,  and  without  impulse  on  coughing.  Qentle  taxis 
failed.  Poupart's  ligament  seemed  to  pass  about  to  the 
middle  of  the  tumor,  and,  the  parts  being  quite  fat.  1  was 
in  doubt  whether  1  had  to  deal  with  a  femoral  or  an  in- 
guinal hernia.  The  most  fixed  point  of  tin;  swelling 
seemed  the  lowest,  which  fact  pointed  toward  femoral  , 
and  its  bulk  seemed  a  little  nearer  the  mid  point  ol  POU- 
part's  ligament — a  little  farther  outward  from  the  sv  in 
phvsis  pubis — than  would  be  the  case  with  a  complete 
inguinal  rupture.  Incision  subsequently  verified  the 
assumption  of  a  femoral  hernia.  The  patient's  general 
condition  was  fairly  good.  The  temperature  w  as  100.6 
F.      Her  heart  and  kidneys  seemed  sound. 

I  advised  immediate  operation,  to  which  she  assented. 
The  operation  was  begun  tWO   hours  later,  at    10  P.M.      I 

was  assisted  by  Drs,  V  A.  Manning,  H.  .1.  Kelly.  .1.  II. 
Brower  Browning,  and  two  of  my  students.  Messrs. 
Brickner  and  Van  Deusen.     I  consider  the  good  result 

obtained  to  have  been  largely  due  to  the  BCrupuloU 

and  attention  of  the  surgeons  named. 

As  the  first  step  the  bladder  was  emptied  :  then  the 
entire  pubic  and  inguinal  region  and  both  labia  majora 
weir    shaven,  and    the    part-   disinfected    with    ether   and 

with  a  solution  of  bichloride  of  mercury,  1  to  2  000.  A 
folded  bichloride  towel  was  packed  into  the  slit  of  the 

vulva,    and    all    the    regions    with     which    the   hands  of 

operator  or  assistants  or  instruments  oi  any  kind  could 
possibly  come  in  contact  were  covered  with  towel-  w  rung 
from  the  bichloride  ;   so  that   the  only  e\; 
skill  was  a  space  aboul  the  hernia  six  inches  l,v   lour. 

1  considered  it  very  important  to  have  a  high  atme-s 
pheric  temperature     There  was  no  Btove  or  other  heat 
ing  appliance,  nor  any  atmospheric  thermometer  as  a 
-uide.     [  had  the  windows  closed  and  lit  man]    lamps 
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tonitis  which  had  caused  the  slight  elevation  of  tempera- 
ture mentioned. 

The  wound  was  completely  healed  about  a  month  after 
the  operation.  Two  weeks  later  the  patient  was  allowed 
up,  without  a  truss;  which,  it  is  hoped,  may  lie 
permanently  abandoned.  The  wound  healed  thus  gradu- 
ally, because  of  the  repeated  firm  packings,  preventing 
rapid  filling.  Thereby  the  cicatrix  becomes  denser  and 
more  resisting  than  would  otherwise  be  the  case. 

It  is  not  my  intention  to  discuss  the  relative  advan- 
tages of  the  dozen  or  more  methods  of  suturing  gut  . 
these  are  elaborated  inmost  systematic  treatises  on  sur- 
gery, and  are  constantly  receiving  additions  in  recent 
writings.  If  simple  circular  enterorrhaphy  is  to  be  done 
without  rings  or  other  aids,  it  seems  to  me  that  no 
method  combines  speed  with  safety  to  a  greater  degree 
than  theCzerny-Lembert,  and  yet  its  speed  is  all  too  little 
in  most  cases. 

A  word  with  regard  to  sutures  and  ligatures.  I  used 
catgut,  and  it  has  been  used  a  number  of  times,  notably  in 
cent  instances  reported  by  Dr.  C.  K.  Briddon.  But 
I  think  most  surgeons  advocate  silk  boiled  in  an  antiseptic 
solution.  My  catgut  was  taken  direct  from  the  liquid 
which  I  have  employed  of  late,  and  which  I  think  keeps 
the  gut  aseptic  and  strong  in  a  very  satisfactory  way  : 
namely,  a  saturated  solution  of  bichloride-washed  iodo- 
form in  sulphuric  ether.  The  raw  commercial  gut  is 
first  immersed  in  ether  to  remove  its  fat  ;  and  after  a  few- 
days  is  put  permanently  in  the  iodoform-ether.  Although 
the  "  iodoform  question  "  is  yet  unsettled,  still,  because  of 
Dr.  G.  de  Ruyter's  demonstration  that  a  solution  of  iodo- 
form in  alcohol  and  ether  is  capable  of  penetrating  tissues 
better  than  one  in  ether  alone,  I  shall  hereafter  add  al- 
cohol to  the  iodoform-ether.  I  doubt,  however,  if  it  is 
much  of  an  improvement  on  the  simple  ethereal  solution, 
since  the  fact  that  ether  can  extract  all  the  oil  from  the 
catgut  show7s  its  penetrating  power  in  this  instance  ;  and 
because  iodoform  is  much  more  soluble  in  ether  (1  to  5.2) 
than  in  alcohol  (1  to  80).  Of  course,  the  solution  in  either 
case  does  not  reach  the  tissues  to  be  sewn  or  ligated,  as 
the  gut  taken  out  for  use  becomes  dry  almost  at  once. 

Dr.  Nicholas  Senn's  demonstration — that  by  the  time 
forty-eight  hours  have  elapsed  after  the  gut  is  sutured, 
the  cementing  of  the  apposed  serous  surfaces  is  so  great 
that  even  severe  internal  pressure  will  not  part  the  lips 
of  the  wound — gives  me  confidence  that  there  is  no  dan- 
ger that  the  catgut  will  be  absorbed  too  soon.  And  yet 
one  has  a  greater  feeling  of  security  when  aseptic  silk  is 
used. 

In  the  case  just  related,  the  writer  was  bothered  a 
little  by  the  fact  that  so  much  intestine  was  removed  that 
there  was  quite  a  noticeable  difference  in  the  calibre  of 
the  two  ends.  Beginning  at  the  intermesenteric  point 
and  working  round  gradually  with  the  sutures,  there 
was  a  little  wrinkle  in  the  larger  end  to  overcome  before 
completing  the  circle.  In  a  future  case  this  would  be 
avoided  by  putting  the  second  stitch  just  half-way  round 
the  circumference,  the  third  and  fourth  midway  between 
these,  and  so  on.  In  other  words,  it  should  be  sewn  ac- 
cording to  the  rule  in  other  wounds — always  dividing  the 
spaces  into  halves,  by  our  stitches.  After  doing  this 
completely  by  the  Czerny  method,  the  peritoneal  stitches 
could  easily  be  placed  in  any  order. 

For  microscopical  purposes  it  is  very  proper  to  distin- 
guish all  the  coats  of  the  gut  ;  to  describe  in  their  order 
the  peritoneal,  the  longitudinal  and  circular  muscular 
coats,  the  submucosa,  the  muscularis  mucosa',  and 
the  balance  of  the  mucous  layer.  But  it  is  as  well  to  ex- 
plain, for  the  benefit  of  those  who  have  never  worked  on 
the  gut,  and  who  do  not  get  a  clear  idea  from  their 
books  on  tins  point,  that  in  the  small  intestine,  at  least, 
there  are,  for  us  as  practical  surgeons,  only  two  layers 
which  we  can  distinguish  during  operations  :  A  thin 
outer  layer,  the  peritoneum,  which  retracts  quite  a  little 
when  cut,  and  a  thicker  layer,  including  everything  else. 
And  in  some  portions  of  the  small  intestini — (■specially 
the  lower  part  of  the  ileum — the  entire  thickness  of  the 
gut-wall  is  so  trivial  that,  the  wall  is  quite  translucent. 

To  prevent  danger  of  tearing  out,  the  Lembert  sutures 


Bhould  pa—  a  little  into  the  layer  lien,  ath  theperiti 
We  do  not  Btitch  directly  through  the  intestinal  walls  lor 
-1  material  following  the  track  of  the  thread, 
b\  capillarity,  and  infecting  the  peritoneum. 

It    is  i  in  poll  ant   to  he  able  to  recognize  I  he  region 
alimentary   canal    to    which    a    given    prolapsed  and    De 

erotic  loop  both  for  prognosis  and  becausi 

ill  the  history  JUS1   given— it   ina\     affect  OUr  ehoier  in    Be 

lecting  the  piopei-  operation.  The  colon  and  the  caecum 
require  no  discussion  .  the  bands  of  the  former  and  the 
Bize  of  tin-  latter  settle  the  question  at  once      Bui  in  the 

small    gul    there   are   lour   points   which    guide   US   BOmi 

what  toward  a  coned  conclusion  :  (a)  The  diameter  of 

the  jejunum  averages  i  inch  more  than  that  of  the  ileum 
— H  inch  for  the  former,  1±  for  the  latter;  (ft)  the 
jejunum  feels  decidedly  thicker  than  the  ileum,  both 
because  the  former  has  an  abundance  of  valvule 
niventes  and  because  its  wall-  are  actually  somewhat 
thicker  ;  (c)  if  the  excised  piece  be  split  open  the  pres- 
ence or  absence,  relatively  speaking,  oi  these  valves 
will  be  a  guide;  (*/)  Peyer's  patches  being  bo  much 
more  numerous  as  we  go  down  toward  the  distal  end  of 

the  ileum,  if  the  excised  loop  contain  a  patch,  anil  if  it 
be  oval  rather  than  round,  this  points  to  the  ileum.  The 
paler  color  of  the  ileum  in  the  normal  stall  is,  i  !  ci  IU1  Be, 
no  guide  in  strangulated  hernia,  and  the  relative  thiek- 
Dess  to  the  feel  would  only  be  decisive  to  one  familiar 
practically  with  the  difference  in  this  respect. 

The  points  given  can  hardly  help  us  alicayt  to  distin- 
guish different  parts  of  tin-  small  intestine,  but  they 
mark  quite  sharply  the  characteristics  of  the  duodenum 
and  upper  part  of  the  jejunum  as  contrasted  with  the 
lower  part  of  the  ileum. 

In  the  case  under  discussion  the  great  length  excised 
precluded  the  possibility  of  taking  a  V-shaped  piece  out 
of  the  mesentery  ;  and,  indeed,  I  cannot  see  the  advan- 
tage of  doing  this  in  any  case.  The  stitches  might  cut 
oil'  some  of  the  blood-supply  to  the  gut-WOUnd  ;  more 
over,  the  time  spent  in  coaptating  and  suturing  the  edges 

is  a  needless  prolongation  Of  the  operation  ;  and  so,  1 
think,  is  the  suturing  of  these  mesenteric  edges  after  cut- 
ting between  the  cobbler's  sutures  and  the  gut. 

It  seems  best,  by  way  of  preventing  bleeding,  to  make 
these  latter  stitches  bifore  dividing  either  the  intestine  or 
its  mesentery. 

There  is  a  suggestion  regarding  irrigation  which  may 
perhaps  not  come  amiss.  This,  I  think,  should  be  near- 
ly continuous  during  the  sewing,  and  of  simple  warm 
wiiter,  or  better,  because  even  less  irritating,  weak  salt 
water — of  a  temperature  of  at  least  Kit)  F,  If  very  dis- 
tinctly warm  to  the  hands,  say  lbo  or  1 10  ,  the  additional 
warmth  will  only  have  the  soothing  effect  of  a  poultice  ; 
while,  on  the  other  hand,  the  slightest  chilling  or  drying 
of  the  gut  would  tend  toward  shock.  For  the  same  rea- 
son, I  tliink  the  heat  of  the  operating  room,  previously 
mentioned,  to  be  essential  in  cases  demanding  exposure 
of  the  bowels. 

In  another  instance,  perhaps,  I   should  scratch   lightly 

with  my  needle  the  peritoneal  surfaces  to  be  apposed,  in 

order  to  hasten  agglutination,  as  recommended  by  Sinn. 
This  I  did  not  think  of  at  the  time. 

Turning  now  to  the  question  of  radical  cure  Of  hernia — 
this  naturally  presents  itself,  following  a  discussion  of 
the  proper  treatment  of  strangulation  ;  for,  whenever 
the  patient's  condition  will  permit  it,  an  attempt  should 

always  be  made  to  effect  a  Complete  cure,  a-  a  pail  ol  the 
same"  operation  which  relieves  the  eon-l  i  ieteil  rut.      It    is 

hardly  profitable  to  quibble  over  the  question  whether  a 
"  radical "  cure  is  really  possible.  Most  surgeons  I 
that  it  is  possible  in  a  majority  of  cases,  and.  at  the  worst, 
the  truss  which  a  returning  rupture  may  necessitate  will 
only  need  to  be  a  light  one.  whether  or  not  it  Is  wisest 
for  the  convalescent  1 1  om  a  radical  operation  to  l'o  un- 
supported by  a  truss  is  still  an  undecided  point.     The 

izreater  number  of  surgeons  approve   of   the   truss   here. 

Those  who  object  to  it  think  that  the  constant  pi< 

of  the  pad  tends   to  thin  the  walls  and    weaken   the   D1US 

eles  about   the  inguinal    canal.      .M y    own    impression    is 

that  two  factors  should  guide  us    Th<  question  ol  strain 
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vessels,  or  the  spermatic  cord.  (2)  A  suture  a  little 
lower,  through  the  conjoined  tendon  and  external  pillar 
of  the  superficial  ring.  (3)  A  stitch  through  both  pillars 
of  this  ring— and  so  on.  The  stitches  are  placed  ;ti  inter- 
vals of  about  one-third  of  an  inch,  and  usually  Eroi 
to  seven  are  used.    The  material  employed  by  Mitchell 


Flo.  4S94. — On  the  left  is  one  of  Dr.  Macewen's  needles ;  they  nre 
made  of  one  piece  of  steel.  In  the  middle  is  the  folded  sac.  The 
right-hand  figure  (modified  from  those  of  Dr.  Macewen)  is  intended 
to  show  his  mode  of  suturing  the  internal  ring.  The  index-finger  in 
front  of  the  folded  sac  is  separating  the  peritoneum  round  the  in- 
ternal ring.  The  suture  «,  b,  has  penetrated  the  conjoined  tendon  at 
two  places,  first  from  without  inward  near  its  lower  border,  and  Bee- 
ondly  from  within  outward,  as  high  up  as  possible,  a  loop  being  thus 
left  on  the  abdominal  aspect  of  the  conjoined  tendon.  At  a  and  V 
the  two  ends  of  the  above  suture  have  been  passed,  "separately 
threaded  on  needles,  from  within  outward,  through  Ponpart'a  liga- 
ment below,  and  through  the  transversalis  and  obliqnns  above,  (Cop- 
ied from  W.  H.  A.  Jacobson's  "  The  Operations  of  Surgery.' ) 

Banks,  preferably,  is  silver  wire,  so  thick  that  a  single 
knot  will  hold,  with  the  ends  cut  close,  and  without  any 
twisting  or  any  second  knot;  silk  is  his  second  choice. 
Ozernj  ditTers  only  in  that  he  prefers  silk  for  his  sutures. 
Macewen  advocates  the  chromic  acid  gut  bo  prepared  as 
not  to  be  absorbed  short  of  from  fourteen  to  twenty-one 
days.    The  stitches  should  all  be  introduced  before  tying 
any  of  them.     Finally  tie  them,  beginning  with  the  high- 
est  and   going   downward   in    order. 
Iiefore  tying  each   and   every  stitch, 
the  cord  should  be  examined  and  left 
free.      Drainage   is   accomplished  by 
means  of  a  small  rubber  tube  (Czerny), 
or  a  bundle  of  horse-hair  (Banks),  or  a 
decalcified    chicken-bone    tube   (Mac- 
ewen); and  finally  the  skin-wound  is 
coaptated  and  sutured.  i.v! 

B.  The   method   of   Riesel   and   of 
Barker.     Here  the  incision,  as  before,     1 
exposes  the  superficial  ring  freely,  and    f 
Riesel  also  splits  the  anterior  wall  of 
the   (anal   clear  up  to  the  deep  ring. 
He  then  ties  the  neck  of  the  sac  at  as 
high  a  point  as  possible.     The  fundus 
of  the  sac  is  left  in  situ,  helping  to 
make  a  resisting  mass  here,  its  cavity  being  obliterated. 
Part  of  the  anterior  wall  of  the  canal  is  cut  away  ;  trans- 
verse deep  sutures  are  introduced,  in  much  the  same  man 
ner  as  in  method  -1,  but  beginning  high  up,  at  the  det  p 
ring  ;  and  Anally  the  skin  is  sutured. 

Barker  does  not  split  the  anterior  wall  of  the  canal. 
The  sac  is  separated  at  its  neck,  and  tied  opposite  the 


ficial  ring.     Its  n,ck  and  the  slump  are  drawn  up 
the  canal  and  againsl  the  deep  ring  by  mi  an- 

ing  needles  on  the  end-  of  tile  ligature  about  the  sac    and 

passing  these,  guided  by  the  finger,  each  along  the  canal 
and  then  through  the  aponeurosis  of  the  i  sternal  oblique 
at  points  opposite  the  borders  of  the  deep  ring,  where  they 

are  '''•''•     Three  or  four  v  deep  sutures,  again  of 

Bilk,  are  passed  across  the  walls  of  the  canal,  high  up 
and  across  the  borders  of  the  superficial  ring  all  sutures 
superficial  to  the  Bpermatic  cord.  This  method 
resembles  that  of  I'd. -el  in  that  both,  after  tying  ofl  the 
sac.  1,-ave  the  lower  portion  of  it  j„  the  canal  perma- 
nently. 

C.  The  method  of  Mr.  C.  B.  Ball  consists  in  stitching 
the  twisted  stump  of  the  sac  to  the  pillars  of  the  superficial 

ring.       Hie  Bac  is,  as   in   C/ern \  -   method,  Isolated   clear 

up  to  the  deep  ring,  i-  asci  rtained  to  be  empty  is  seized 
by  a  pair  of  wide  jawed  forceps  at  its  neck,  and  gradu- 
ally ami  gently  twisted.  On  the  average,  tour  or  the  en- 
tire revolutions  are  enough  ;  but  his  rule  is  to  continue  tor- 
sion until  it  seems  as  if  further  attempts  would  cause  a 
rupture.  By  this  time  the  peritoneum  beyond  the  deep 
ring  will  probably  have  been  included  somewhat,  and  a 
laparotomy  would  show  curved  lines  of  peritoneum  ra- 
diating from  the  internal  ring. 

The  twist  is  now  maintained  while  the  neck  of  the  BaC 
is  ligated  with  stout  catgut,  and  while  two  Btrong  silk 
sutures  are  passed  through  it  distally  to  the  ligature. 
These  stitches  are  each  made  to  include  the  inner  and 
outer  pillar  of  the  superficial  ring,  and  com.-  out  through 
the  skin  half  an  inch  from  the  wound.  The  sac  cannot 
now  untwist,  and  it  is  cut  away  distally  to  the  sutures 
just  named,  which  are  next  tied  over  lead  plates,  so 
placed  as  to  relieve  the  skin  tension. 

Objections  to  this  method  would  seem  to  be  the  possi- 
bility  of  twisting  in  a  small  knuckle  of  -ut  adherent  at 
or  near  the  deep  ring,  and  a  possible  peritoneal  rupture 
from  slight  excess  of  twisting, 

/>.  The  method  of  Dr.  William  Macewen  is  the  one 

which  is  now  most  employed,  at  least  in  this  citj  .     <  >f  all 

the  longer  lists  of  published  cases  reported  by  various 
operators,  his  statistics  as  to  success  have  been  the  mosl 
brilliant.     Stated  briefly,  his  method  consists  in  retaining 

the  entire  sac,  detached  as  far  as  to  its  neck,  and  crum- 
pling it  into  a  wad  which  is  forced  againsl  Hie  deep  ring 
and  left  there;  the  canal  and  the  superficial  ring  being 
at  the  same  operation  narrowed  by  suture. 

Dr.  Macewen  freely  exposes  the  superficial  ring  and 
the  sac  below  this.  He  dissects  out  and  examines  the  sac 
as  described  in  method  .1.  but  any  adherent  connective  or 
adipose  tissue  is  carefully  preserved  as  a  part  of  tie 
mass,  which  makes  therefore  a  larger  plug  than  would 
otherwise  be  the  case.  The  BaC  is  nol  only  stripped  up 
to  the  deep  ring,  but  the  peritoneum  around  that  riir.r  is 
also  separated  for  about  half  an  inch. 

•  '  '":> 


Fig.  4895. — Copied,  by  permission,  from  UcBnrney. 

A  stitch  is  now  secured  (irmly  into  the  distal  extremity 
of  th<-  sac,  and  then  passed,  in  a  proximal  direction,  sev- 
eral times  through  and  throu-j-h  tie-  Bac  (backward  and 
forward,  like  a  shuttle)  ;  so  that,  when  pulled  upon,  the 
>ac  becomes  folded  on  itself  like  a  curtain,  constituting 
a  pad  (sec  Fig.  1894).  The  thread  is  now  attached  to 
a  hernia    needle,  or   any    long,  slightly   euro 
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Dr.  McBurney  calls  attention  to  the  objections  jusl 
mentioned  regarding  operations  which  we  havedisi 

;ind  further  points  out  the  absurdity  of  attempting  pet 
manently  to  unite  the  pillars  of  the  superficial  rii 
means  of  sutures.     These  pillars  were  never  meant  by 
nature  to  lie  in  contact;  their  edges  also  are  too  thin  to 
readily  unite.     Permanent  stitches  holding  them  together 
are  bound  ultimately,  if  gradually,  to  cut  through,  allow 
laration  of  the  edges,  and  this  will  be  hastened  by 
ever}  motion  of  the  Bat  muscles 
of  theabdomen.    Further,  such 
suturing  offers  no  resistance  at 
all  against  descent   of  a   hernia 
through  the  deeper  ring  and  the 


parative  east .  and  thi    sai    from   its  i  nvironmi  i  I 

steps   should   be   begun   high   up  and 
downward.     It  also  enables  the  surgeon   to  strip 
ease  and  Bafet3  the  neck  of  the  sac  awaj   from  U 
dominal  walls  for  a  short  distance  inside  the  deep 

ff  the 
sac  higher  and  more  i  • 
than  by  an_\  other  plan.     An 
autopsy  in   a  case  that  died 
from  causes  foreign  to  this 


i 


^■^■is- 


canal.  Therefore,  suturing,  to 
be  of  any  value,  should  mainly 
be  of  a  nature  to  obstruct  the 
pathway  of  the  gut  at  its  be- 
ginning ;  and  Dr.  McBurney 
claims  that,  by  the  blunt  dis- 
section of  the  sac  always  ad- 

ed,  such  surfaces  as  are 
coaptated  by  the  buried  sutures 

onjoint  tendon  and  Pou- 
part's  ligament,  for  example), 
are  not  very  likely  to  unite 
firmly.  Further,  assuming  that 
they  have    so   united,    there  is 

Still  a  space  above  and  to  the  outer  side  of  the  conjoint 
tendon    which  can  offer   no   resistance   beyond   that    of 

areolar  tissue  to  a  commencing  new  sac,  caused  by 
repeated  impact  from  within,  lie  thinks,  too.  that  the 
great  success  of  Macewen  is  due  to  perfect  obliteration 
of  the  sac,  ratljer  than  to  successful  obstruction  from  his 
sewing. 

MrBuruey's  incision  begins  a  little  outside  of  the  deep 
riug,  and  is  carried  across  the  canal,  the  superficial  ring, 
and  a  sufficient  distance  below  (Figs.  4895  and  4890. 
These  and  the  following  cuts  are  used  by  permission). 


Fig.  4900.— Copied,  by  permission, from  Dr.  McBurney. 

Following  the  method  of  Kiesel,  the  aponeurosis  of  the 
external  oblique  muscle  is  cut,  beginning  at  the  super- 
ficial rim;  and  running  parallel  with  Poupart's  ligament 
and  a  little  above  it.  up  to  and  slightly  beyond  the  outer 
border  of  the  deep  ring,  thereby  opening  the  front  of  the 
canal  from  end  to  end  (Fig.  4897.)  This  enables  the 
operator  to  separate  the  cord  from  the  sac  with  com- 
Vol.  VIII.—  20 


Via.  1899.— Copied,  by  permission,  from  !>r.  McBurney. 

subject,  some'  time  after  being  subjected  to  this  opera- 
tion, showed,  according  to  Dr.  Abbe,  who  was  pri 

a  perfectly   smooth   peritoneum  opposite   the  deep  ring, 
marked  by  a  punctate  cicatrix  only. 

Prior  to  ligation — which  is  done  with  either  stout  silk 
or  catgut  —  the  sac  is  opened  for  examination  of  its  con- 
tents, as  heretofore  . b— c  rituil  ;  and  during  ligation  it  is 
held  vertically  while  the  index-linger  ol  an  assistant  is 
kept  deeply  in  its  neck,  to  prevent  a  nipping  ol  the  gut  or 

omentum.     The  ligature  is  tightened  over  the  tip  ..i  his 
nnger,  and  Hush  with  the  general  peritoneum  (Fig.  1899 

after  which  the  sac  i>  cut  away  as  close 

to  tin-  ligature  as  Bafety  will  permit, 

Dr.  McBurney  believes  that  a  linn, 
deep,  and  solid  cicatrix  will  offer  the 

. greate-t  resistance  t"  return  of  tie 

BEJ"""       and  judging  by  analogy,  there  is  i." 

reason  why  it  should  not  lie  permanent 

w  In  n  once  formed.       lb'  makes  the  I  wo 

walls  of  his  wound  BS  nearly  solid  and 

homogeneou    as  po>.-ible.  U\   from  four 

to  eight   stout   catgut  or  silk 

placed  on  each  side  (Fig.  1900).     These 

should  invert  the  skin  and  go  thro 

aU  the  abdominal  layer-  dow  n  to  the 

transver.-alis  fascia,  on   their  own   Bide 

of  the  wound.      Now,  the  wound  must 

heal    from    the   bottom.      But    it   is  too 

wide,  and  therefore  two  or  more  beavj 

sutures  are  placed  across  it,  drawing  tb<  that. 

the  average  width  of  the  space  between   the   lips  of  the 

wound  shall  be  from  one-tilth  to  One  fourth  inch.     These 

last  sutures  pass  down  t...  but  not  thi  abdominal 

muscles,  and  an-  tied  over  pledgets  ol  iodoform  gauze,  in 

order  to  prevent  their  cutting.       The  wound   is  now  irri 

gated,   dusted    witli    iodoform,    and    parked    firmly   with 
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ccinsists  of  three  layers  of  intestinal  wall  (see  Fig.  4902)  : 
the  internal  layer,  continuous  with  the  normal  intestine 
:it  one  end  of  the  intussusception  ;  the  middle  layer, 
where  the  wall  of  the  intestine  returns  upon  itself,  be- 
ing bent  back  outside  of  the  internal  layer;  and  the  ex- 
ternal layer,  forming-  the  sheath  of  the  whole,  and  con- 
tinuous with  the  normal  bowel  at  the  other  end  of  the 
intussusception.  The  middle  layer  is  continuous  with  the 
internal  layer  at  one  end,  and  with  the  external  layer  at 
the  other.  The  peritoneal  surfaces  of  the  internal  and 
middle  layers  are  in  contact,  and  the  mucous  surfaces  of 
the  middle  and  external  layers,  the  middle  layer  being 
turned  inside  out,  while  the  other  two  preserve  their 
normal  position  in  this  respect. 

The  external  layer  or  sheath  is  called  the  intussus- 
eipiens  ;  the  two  other  layers,  being  contained  within  the 
external  layer,  are  together  called  the  intussusceptum. 
The  apex  is  the  free  extremity  of  the  intussusceptum 
which  projects  into  the  cavity  of  the  intussuscipiens,  and 
the  neck  i>  that  part  of  the  intussusceptum  which  is  con- 
stricted by  the  edge  of  the  intussuscipiens  at  the  point 
where  the'middle  layer  turns  back  again  to  form  the  ex- 
ternal layer  or  sheath.     By  some  authors  the  constricting 


made  in  the  classification  of  intussusceptions  is  that  be- 
tween the  clinical  or  inflammatory  intussusceptions  and 
the  intussusceptions  of  the  dying,  which  form  just  as  life 
is  passing  away.  The  clinical  intussusceptions  are  also 
called  inflammatory,  because  they  almost  invariably  show- 
some  inflammatory  changes  when  examined  at  autopsy, 
while  the  intussusceptions  which  form  in  the  death- 
agony  are  entirely  free  from  them.  The  intussuscep- 
tions of  the  dying  are,  of  course,  without  clinical  impor- 
tance, but  from  an  anatomical  stand-point  no  difference 
can  be  found  between  them  and  the  clinical  form ;  and 
as  the  mechanism  of  their  formation  must  be  the  same, 
they  should  be  carefully  studied  for  the  sake  of  the  light 
which  they  throw  upon  the  etiology  of  the  disease.  The 
characteristics  which  serve  to  identify  the  intussuscep- 
tions of  the  dying  at  autopsy  are  their  retrograde  direc- 
tion, the  apex  being  turned  toward  the  stomach-end  of 
the  intestine,  their  small  size,  their  ready  reducibility,  as 
no  adhesions  are  found,  and  their  occurrence  in  consider- 
able numbers.  It  is  the  rule  to  find  several  in  one  body, 
and  exceptionally  ten,  or  even  more.  As  we  shall  pres- 
ently see,  the  clinical  intussusception  is  usually  single, 
almost  invariably  directed  toward  the  anus-end  of  "the 


Fin.  4903. — Ileo-cseeal  Intussusception.  (From  Rafinesque.)  A.  ileum  ;  B,  transverse  colon  :  C,  descending  colon ;  D,  ascending  colon  (mucous  sur- 
face) :  E,  csecara  (mucous  surface)  :  F,  vermiform  appendix  :  G,  sound  passed  into  the  vermiform  appendix ;  H,  H,  sound  passed  through  the  ileo- 
cecal valve  and  the  ileum  ;  K.  ileum,  mucous  surface  exposed  by  incisions  in  the  walls  of  the  bowel. 


edge  of  the  intussuscipiens  is  also  included  in  the  term 
neck,  but  if  it  is  necessary  to  give  a  name  to  this  part  it 
should  rather  be  called  the  collar. 

It  follows  from  this  formation  that  there  are  two  cy- 
lindrical spaces  between  the  layers  of  the  intussusception, 
one  between  the  external  and  middle  layers,  lined  with 
mucous  membrane  and  continuous  with  the  cavity  of 
the  bowel  ;  the  other  between  the  internal  and  middle 
lined  with  peritoneum,  and  continuous  with  the 
peritoneal  cavity.  In  the  space  between  the  internal  and 
middle  layers  lies  the  mesentery  belonging  to  the  loop  of 
intestine  that  forms  the  intussusceptum,  folded  upon  it- 
Belf,  and  dragged  in  by  the  traction  of  the  intussuscep- 
tum in  its  efforts  to  pass  on  down  the  bowel,  and  thus 
moulded  into  the  shape  of  a  cone,  being  thickest  at  the 
neck. 

Frequency. — According  to   Leichtenstern,  in   1,152 

t   intestinal  obstruction,  excluding  congenital  ob- 
struction, stenosis  of  the  rectum,  and  the  various  forms 
of  hernia,  there  were  442  cases  of  intussusception,  about 
thirty-eight  per  cent.,  so  that  this  is  one  of  the  most  f re- 
forms of  occlusion  of  the  bowels. 
\  ARIETIES. — One  of  the  important  distinctions  to  be 


intestine,  shows  more  or  less  marked  changes  from  dis- 
turbed circulation,  which  render  it  difficult  of  reduction, 
and  it  may  attain  a  considerable  size. 

The  varieties  of  intussusception  may  be  classified  ac- 
cording to  the  part  of  the  intestine  which  is  involved. 
This  anatomical  classification  divides  them  into  those  in 
the  small  intestine,  enteric;  those  in  the  colon,  colic; 
those  in  the  rectum,  rectal  ;  and  two  forms  which  are 
found  at  the  ileo-c;eeal  valve.  If  the  valve  retains  its 
integrity,  and  is  pushed  forward  into  the  colon  at  the 
head  of  the  intussusception,  we  have  the  ileo-caecal  form, 
two  subvarieties  of  which  can  be  distinguished.  In  the 
more  common  of  these  subvarieties  the  caecum  becomes 
inverted  with  the  valve,  and  assists  in  the  formation  of 
the  middle  layer  (see  Pig,  4903).  In  the  rarer  subvaricty 
the  inversion  begins  at  the  junction  of  the  colon  ami 
caecum,  and  the  latter  forms  part  of  the  internal  layer. 
being  advanced  parallel  with  the  ileum,  and  at  the  apex 
of  the  intussusception  two  openings  can  then  be  found. 
one  being  the  ileo-csecal  valve,  ami  the  other  leading  into 

the  cavity  of  the  caecum.  This  latter  subvaricty  is  so 
rare  that  it  might  almost  be  omitted  from  the  list. 

In  the  other  form  of  intussusception,  which  occurs  at 
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ihan  later  in  life,  readily  explains  the  greater  frequency 
of  intussusceptions  involving  the  large  intestine  at  that 
period  ;  for,  as  will  soon  be  shown,  mobility  of  the  gut  is 
■  !  prerequisite  of  intussusception. 

Hut  little  is  kuown  of  the  exciting  causes  of  intussus- 

eption,  the  following  table,  altered  from  a  similar  one 

ichtenstern,  showing  all  that  can  be  extracted  from 

the  histories  of  reported  cases  upon  this  point.    In  a  total 

cases,  the  history  was  sufficiently  complete  in  320 

lo  allow  conclusions  to  be  drawn  as  to  the  cause. 

Oa  uses  of  Intussusception. 

Cases.     Per  cent. 

[en  suddenly  ill  while  in  good  health Ill    -       35 

mical  causes  (polypi  [3d  cases],  cancer,  strict- 
ure, undigested  food,  and  foreign  bodies) 64  20 

Palls,  blows  upon  the  abdomen,  violent  exertion..      26  8 

Irregularities  of  the  bowels,  viz.  : 

rrhoea 21  "| 

Dysentery    5 

BectalBonorrhcea 4  I     .fi  ., 

from  "taking  cold" t>  j 

Constipation 4  | 

Simply  ••irregularities" 6  J 

Various   complicating   diseases    (hernia,     cholera, 
pregnancy,  and  childbed,  etc. ) 73  23 

Total 320 

From  these  figures  a  third  of  the  cases  are  seen  to  be- 
gin without  warning,  and  without  apparent  cause,  and 
probably  this  proportion  is  below  what  it  should  be,  for 
some  of  the  other  assumed  causes  are  far  from  being 
proven.  According  to  many  authors,  including  Treves, 
the  disease  appears  to  be  more  frequent  in  those  who  are 
in  delicate  health  (anaemia,  cardiac  disease,  phthisis),  or 
convalescing  from  severe  disease.  ButLeichtenstern  ex- 
pressly states  that  in  his  collected  cases  the  contrary  is 
the  rule,  for  it  more  frequently  attacked  robust  individ- 
uals. Kafinesque's  small  collection  is  about  equally  di- 
vided among  the  weakly  and  the  strong.  Many  cases 
had  some  previous  irregularity  of  the  bowels,  such  as 
diarrhoea,  dysentery, — and  even  constipation  in  a  few  in- 
stances. This  agrees  with  what  we  shall  presently  see 
to  be  the  result  of  experiments,  that  intussusception  is 
must  readily  produced  by  spasmodic  action  of  the  intes- 
tinal muscle. 

A  few  cases  are  reported  to  have  been  caused  by  ' '  tak- 
Ing  cold"  by  exposure,  or  by  drinking  cold  water  while 
healed,  such  being  common  causes  of  ordinary  intestinal 
"colic."  It  has  been  a  favorite  supposition  with  writers 
upon  this  subject  that  all  attacks  of  colic  are  intussus- 
ceptions, which  reduce  themselves  spontaneously,  or  un- 
der the  influence  of  narcotics.  The  name  of  Cruveil- 
hier  is  especially  associated  with  this  idea.  It  is  not  at 
all  likely  that  this  theory  can  ever  be  proven,  but  it 
should  be  considered  in  the  treatment  of  these  attacks 
of  colic,  and  it  is  a  strong  argument  for  the  use  of  opi- 
ates, and  the  avoidance  of  purgatives  in  their  treatment. 
In  fact,  the  intussusception  formed  immediately  after  the 
giving  of  a  purgative  medicine  (for  intestinal  worms, 
for  instance),  in  two  of  Leichtenstern'a  cases.  In  this 
connection  must  be  mentioned  the  fact  that  intussus- 
ceptions of  the  dying  are  said  to  be  most  common  in 
children  dying  of  meningitis  and  nervous  affections,  al- 
though no  convincing  evidence  upon  this  point  has  yet 
been  published. 

A  considerable  number  of  cases  have  some  definite 
mechanical  cause,  such  as  a  polypus  of  the  intestine,  a 
narrowing  of  the  canal  by  cancer  or  simple  stricture,  or 
the  inversion  of  a  Meckel's  diverticulum.  When  a  poly- 
pus is  the  exciting  cause,  it  is  generally  small,  attached 
opposite  to  the  mesenteric  border  of  the  gut,  and  usually 
in  the  lower  ileum  (see  Fig.  4905).  But  these  polypi  have 
been  found  as  large  as  an  egg  or  a  pear,  and  they  may 
occur  in  all  parts  of  the  intestine.  The  polypus  gener- 
ally forms  the  apex  of  the  in tussusceptum,  although  in 
some  cases  it  has  been  attached  to  the  bowel  below.  In 
the  latter  case  it  is  probable  that  it  has  been  only  indi- 
rectly the  cause  of  the  invagination  by  exciting  violent 
peristalsis  ;  but,  as  a  rule,  the  polypi  act  in  a  purely 
mechanical  way  by  dragging  upon  the  wall  of  the  bowel 
at  their  point  of  attachment,  and  when  they  are  urged  on 


by  the  peristaltic  movements,  they  turn  it  in  at  that 
point  first,  and  then  in  the  whole  circumference. 
Whether  Cruveilhier's  case,  elsewhere  referred  to,  in 
which  the  polypus  was  attached  to  the  middle  layer  of 
the  intussusception,  is  to  be  interpreted  as  an  accidental 
coincidence,  or  whether  it  is  to  be  taken  as  proof  of  an 
unusual  shifting  of  the  layers  of  the  intussusception  after 
iis  formation,  is  uncertain,  but  probability  inclines  to 
the  latter  supposition.  In  a  remarkable  case  reported  by 
Homolle.a  there  were  three  intussusceptions,  each  caused 
by  a  polypus. 

Becker'0  records  a  case  in  which  an  inverted  Meckel's 
diverticulum,  hanging  into  the  lumen  of  the  intestine, 
caused  an  intussusception  by  dragging  upon  the  wall  of 
the  bowel  in  the  same  way  as  a  polypus.  A  few  simi- 
lar cases  are  known  to  literature,  and  Treves  describes  a 
specimen  in  the  Guy's  Hospital  museum,  in  London, 
which  exhibits  the  same  causation. 

Masses  of  undigested  food  and  foreign  bodies  are  not 
infrequently  the  cause  of  intussusception,  and  appear  to 
act  by  the  increased  peristalsis  induced  by  the  obstruc- 
tion which  they  cause.    Lelchtenstern  found  twenty-eight 


Fio.  4!XI5. — Intussusception  caused  by  a  Polypus.     (From  Treves.)    a, 
Polypus  ;  b,  bougie  in  the  lumen  of  the  gut. 

cases  of  intussusception  due  to  these  foreign  bodies,  and 
Rafinesque  found  two  such  instances  among  his  chronic 
cases.  The  foreign  bodies  in  these  cases  have  included, 
among  others,  apple-cores,  pits  of  cherries  or  plums, 
beans,  gall-stones,  and  portions  of  raw  carrots.  Treves 
describes  a  specimen  in  the  museum  of  the  University 
College,  in  London,  in  which  an  intussusception  has 
formed,  in  the  intestine  of  one  of  the  lower  animals,  about 
a  large  piece  of  undigested  tendon. 

In  a  certain  number  of  cases  the  symptoms  of  intus- 
susception have  begun  immediately  after  a  blow  upon 
the  abdomen,  a  shock  to  the  whole  body  received  by 
falling  from  a  height,  or  some  unusual  muscular  exer- 
tion, and  it  is  not  difficult  to  believe  that  such  trauma- 
tisms might  cause  irregular  and  spasmodic  action  of  the 
intestinal  muscles.  In  fact,  it  is  easier  to  understand 
how  such  agents  could  cause  an  intussusception,  than 
how  they  could  produce  some  of  the  other  forms  of  ob- 
struction, in  which  such  an  injury  not  infrequently  ap- 
pears to  be  the  cause. 

MECHANISM. — There  has  always  been  much  dispute  as 
to  the  mechanism  by  which  the  intussusception  is  formed 
in  the  ordinary  eas'es,  in  which  there  is  no  polypus  or 
other  evident  mechanical  cause.  In  ancient  times  it  was 
regarded  as  the  result  of  some  sort  of  spasmodic  action 
of  the  intestinal  muscular  coats,  while  later  opinion  fa- 
vored the  idea  of  a  paralysis  of  these  coats  for  a  limited 
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tained  without  variations  in  strength,  and  even  when  the 
intussusception  had  reached  a  length  of  an  inch  or  more, 
it  would  suddenly  reduce  itself,  and  then  form  again 
without  any  apparent  reason.  These  unusual  occur- 
rences are  probably  to  be  explained  by  the  variations  in 
aves  of  contraction  running  through  the  muscular 
fibres,  for  the  contractions  are  never  constant  either  in 
at  or  in  degree. 

Nothnagel  attempted  to  produce  paralytic  intussuscep- 
tion^ by  crushing  a  portion  of  the  bowel  between  forceps 
and  then  applying  the  electricity.  When  the  electrodes 
wen-  applied,  just  below  the  paralyzed  loop,  an  intussus- 
n  formed  below  them,  while  the  paralyzed  part  lay 
motionless  above.  When  they  were  applied  above  the 
paralyzed  portion,  an  anti-peristaltic  wave  swept  up- 
ward as  before,  while  below  there  was  no  contraction  of 
any  kind.  The  warm  salt  solution  maintained  the  flexi- 
bility of  the  crushed  loop,  in  spite  of  the  extravasated 
blood,  so  that  the  presence  of  the  latter  could  not  account 
for  the  failure  to  produce  an  intussusception.  Moreover, 
Nothnagel  in  one  instance  observed  a  spontaneous  peri- 
staltic wave  come  down  upon  the  crushed  loop,  ceasing 
just  above  it,  without  producing  an  intussusception. 
This  cessation  was  evidently  due  to  the  fact  that  the  in- 
testinal contents  were  arrested  at  the  paralyzed  part  and 
distended  the  gut  above,  and  that  the  contraction  died 
out  when  it  reached  this  distended  portion.  Active  spon- 
taneous peristalsis  of  the  bowel,  just  below  a  paralyzed 
loop,  also  failed  to  produce  an  intussusception. 

Leubuscher  n  made  over  a  dozen  experiments  upon  dogs 
by  crushing  a  loop  of  the  intestine  until  it  was  paralyzed, 
and  then  closing  the  abdomen,  hoping  to  produce  an  in- 
tussusception. In  only  one  case  was  an  intussusception 
formed,  and  this  was  supposed  by  him  to  be  an  accidental 
coincidence,  and  not  due  to  the  paralysis. 

The  result  of  these  experiments  is  to  make  the  exist- 
ence of  a  paralytic  form  of  intussusception  doubtful, 
while  it  is  certain  that  intussusceptions  are  easily  pro- 
duced by  spasm  of  the  intestinal  muscle,  and  may  even  oc- 
cur spontaneously  in  consequence  of  strong  contractions. 
Nothnagel's  experiments  make  it  probable,  also,  that  the 
statement  usually  accepted  heretofore,  that  a  contracted 
pari  of  the  bowel  was  driven  dowu  into  the  part  below, 
is  incorrect.  It  appears  to  the  eye  as  if  the  non-con- 
tracted portion  were  pulled  up  over  the  contracted,  in  the 
formation  of  the  intussusception,  and  it  seems  reasonable 
to  refer  this  movement  to  the  longitudinal  muscular  coat. 
A  good  theoretical  discussion  of  the  mechanism  of  this 
movement  has  been  made  by  Exner,1*  whose  views  are 
about  as  follows  : 

If  the  intestine  is  cut  across,  the  edges  of  the  wound 
are  everted,  owing  to  the  contraction  of  the  longitudinal 
muscular  fibres  which  form  the  external  layer  of  the 
intestinal  cylinder,  and,  as  they  shorten,  compel  the  in- 
ternal layer  to  roll  out.  This  action  may  frequently  be 
observed  to  be  preceded  by  a  momentary  inversion  of  the 
edges  by  a  contraction  of  the  circular  fibres  immediately 
at  the  edge  of  the  wound.  If  we  represent  these  actions 
in  a  diagrammatic  section  of  the  two  layers  of  muscular 
fibres,  as  in  Fig.  4907,  A  and  B,  L  representing  the  longi- 
tudinal muscle,  and  C  the  circular,  the  longitudinal  fibres 
contracting  at  the  shaded  part  would  produce  an  eversion 
of  the  intestinal  wall  as  in  A.  B  represents  the  circular 
fibn^  contracted  in  the  shaded  portion,  with  a  conse- 
quent inversion  of  the  wall  of  the  bowel.  The  circular 
fibres  could  never  produce  eversion  in  a  transverse  wound 
of  the  bowel ;  consequently,  when  they  alone  contract 
in  the  normal  bowel,  no  matter  how  sharply  limited  the 
contraction  might  be,  the  uncontracted  portion  of  the  gut 
would  never  be  drawn  over  the  contracted,  and  there 
would  never  be  a  tendency  toward  intussusception.  The 
nearest  possible  approach  to  this  displacement  would  be 
that  shown  in  a  section  of  the  muscular  layers  of  both 
walls  of  the  intestine,  as  in  C,  in  which  the  shaded  part, 
«  />,  marks  the  limit  of  the  contraction  of  the  circular 
coat,  and  it  is  evident  that  an  advance  of  the  contraction 
toward  c  can  do  nothing  more  than  reduce  the  calibre  of 
the  bowel  at  that  point,  as  it  did  from  a  to  h.  But  im- 
agine that  the  longitudinal   muscular   fibres  were    also 


contracted,  as  in  D,  from  a  to  V,  a  little  in  advance  of 
i>,  bearing  in  mind  the  effect  of  such  a  contraction,  as 
just  shown  in  A.  The  curve  a'  b'  would  at  once  become 
more  concave,  the  curve  b  c  remaining  the  same.  If 
the  circular  coat  at  b  be  not  very  strongly  contracted,  it 
would  be  unable  to  oppose  the  longitudinal  fibres  and 
would  be  slightly  everted.  If  the  contracting  wave 
should  advance  in  the  longitudinal  coat,  the  curve  V  6 
would  be  constantly  reversed,  and  a  concave  curve 
would  be  produced  as  at  a'  b' ,  new  portions  of  the  in- 
testinal wall  being  turned  in  all  the  time.  If  the  con- 
tracting wave  in  the  circular  coat  advanced  at  an  equal 
rate  of  speed,  but  always  keeping  a  little  behind  that  in 
the  longitudinal  coat,  the  convex  curve  a  b  would  con- 
stantly be  reduced  to  the  straight  level  of  maximum  con- 
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Flo.  490?.— Diagrams  showing  the  Mode  of  Production  of  an  Intussus- 
ception. 

traction  as  at  a.  But  if  the  contraction  in  the  circular 
coat  should  at  any  moment  outrun  that  in  the  longitu- 
dinal coat,  so  that  it  advanced  tiom  b  to  c  before  the  latter 
had  passed  beyond  b',  it  will  be  seen  (Fig.  E)  that  an  in- 
tussusception would  at  once  begin  to  form,  for  the  con- 
tracting circular  fibres  at  r  could  not  slip  over  the  project- 
ing curve  a  b  c,  and  the  intestinal  wall  would  lie  sharply 
bent  at  that  point,  and  would  form  the  neck  of  the  intu- 
susception.  When  the  intussusception  had  once  formed, 
the  further  action  of  the  longitudinal  muscular  fibres, 
even  if  its  contraction  should  again  run  before  that  of 
the  circular,  would  only  tend  to  drag  fresh  portions  of 
the  intestinal  wall  around  the  convex  curve//'  c',  and  add 
them  to  the  middle  layer  of  the  intussusception.  If,  how- 
ever, the  contraction  wave  in  the  circular  fibres  should 
continue  in  advance  of  that  in  the  longitudinal,  it  would 
-weep  around  the  curve  beyond  C  to  <1  as  in  F,  and 
would  fix  that  curve  also.     This  would  limit  the  extent 
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Intnssusceptlon. 
lutaHSUsceptlon* 


with  its  long  diameter  directed  toward  the  mesenteric 
side.  The  intussusceptum  is  always  more  curved  than 
the  intussuscipiens.  Treves  claims  that  the  axis  of  the 
former  lies  eccentrically  nearer  the  mesenteric  border  than 
does  that  of  the  intussuscipiens.  It  is  true  that  the  axes 
of  the  two  do  not  coincide,  but  as  the  mass  of  mesentery 
lies  between  the  internal  and  middle  layers  it  must  cer- 
tainly displace  the  axis  of  the  intussusceptum  away  from 
the  mesenteric  border  for  the  tirst  part  of  its  length, 
although,  as  has  already  been  shown,  the  apex  is  directed 
toward  that  border.  Probably  Treves  founded  his  state- 
ment upon  the  observation  of  specimens  with  inflamma- 
tory and  (edematous  changes,  which  are  always  most 
marked  upon  the  free  or  convex  border,  and  would  cause 
a  displacement  of  the  axis  of  the  intussusceptum  toward 
mcave  mesenteric  border. 

In  the  colon,  intussusceptions  are  frequently  straight, 
probably  because  the  larger  calibre  of  the  bowel  allows 
the  mesocolon  to  enter  with  less  traction. 

lumen  of  the  bowel  is  not  entirely  obstructed  at 
first,  although  it  is  diminished  to  a  greater  or  less  extent. 
This  diminution  is  least  in  the  ileo-ctecal  intussuscep- 
tions, for  here  the  sheath  is  formed  by  the  colon,  and 
there  's  much  more  space  for  the  intussusception.  The 
obliteration  of  the  lumen  is  due  to  the  changes  which 
subsequently  take  place  in  the  invaginated  gut,  but  even 
in  the  chronic  forms  these  changes  may  be  absent,  or 
very  slight.  In  some  cases  the  lumen  of  the  intussuscep- 
tum admits  the  little  finger  when  examined  at  the  au- 
topsy :  in  others  it  is  almost  entirely  obliterated. 

The  direction  of  an  intussusception  may  be  either  de- 
ing  or  ascending.  The  ascending  intussusception, 
so  called  because  the  intussusceptum  has  its  apex  directed 
toward  the  stomach,  thus  ascending  the  stream  of  intes- 
tinal contents,  would  perhaps  be  better  named  retrograde, 
as  suggested  by  Gay.  Ascending  intussusceptions  are 
rare  in  the  clinical  forms,  Leichteustern  having  found 
only  eight  instances  of  primary  ascending  intussuscep- 
tions in  his  593  cases,  both  the  large  and  small  intestine 
being  represented  in  this  group.  But  they  are  common 
in  the  intussusceptions  which  take  place  during  the  death- 
agony,  and  are  not  infrequently  found  associated  with 
iding  intussusceptions,  probably  owing  to  the  dis- 
ordered peristalsis  caused  by  the  obstruction  to  the  intes- 
tinal contents,  and  they  may  lie  below  the  obstruction 
of  Power,  "  Path.  Trans.,"  1886,  xxxvii.,  p.  240). 
These  facts  show  that  that  there  is  no  mechanical  reason 
why  the  ascending  intussusception  does  not  occur  as  often 
as  the  descending,  and  the  explanation  of  their  infre- 
quency  must  be  sought  elsewhere.  Perhaps  it  is  due  to 
the  fact  that  they  are  opposed  to  the  direction  of  the  nor- 
mal peristaltic  wave  in  the  intestinal  muscle  ;  perhaps 
tli'-  continual  downward  pressure  of  the  intestinal  con- 
tents reduces  them  at  once  when  they  form.  Both  these 
circumstances  may  be  altered  in  the  death  agony,  for  an- 
tiperistaltic movement  appears  to  be  not  uncommon  at  that 
time,  and  the  intestinal  contents  may  not  have  time  to 
reduce  the  intussusception  before  death  takes  place. 

Besnier  has  reported  a  case  of  ascending  intussuscep- 
tion which  ran  a  chronic  course.  Senn,16  in  his  experi- 
ments, produced  an  ascending  intussusception  two  or 
three  inches  long  in  the  colon  of  a  cat,  and  it  was  found 
only  partially  reduced  at  the  animal's  death  some  days 
later.  These  facts  show  that  in  exceptional  instances  the 
ascending  may  have  the  same  clinical  history  as  the  de- 
scending intussusceptions,  and  warrant  us  in  using 
them  to  study  the  mechanical  production  of  the  displace- 
ment. 

Lateral  or  partial  intussusception  has  been  described, 
being  caused  by  the  dimpling  or  drawing  in  of  the  wall 
of  the  bowel  at  the  seat  of  attachment  of  a  polypus,  or 
by  the  inversion  of  a  diverticulum.  They  are  as  rare  as 
'■ailed  lateral  hernias,  but  serve  to  show  the  mech- 
anism of  the  beginning  of  intussusception  from  that 
cause. 

In  Ihegroirlh  of  intussusceptions,  wrhen  once  formed,  it 
is  supposed  that  the  peritoneal  surfaces  of  the  internal 
and  middle  layers  remain  stationary  and  do  not  glide 
upon  each  other,  the  intussusceptum"  moving  as  a  whole 


into  the  sheath  anil  the  latter  sliding  upward  over  the 
middle  layer,  and  being  converted  into  it  by  turning  in 
at  the  point  of  reflection.  The  mucous  surfaces  slip  over 
each  other  with  less  friction  than  the  serous.  Thus 
fresh  portions  of  the  entering  bowel  are  continually  be- 
ing covered  in  by  fresh  portions  of  the  receiving  bowel, 
and  the  apex  of  the  intussusceptum  is  always  constituted 
by  the  same  portion  of  the  gut.  It  is  only  in  this  way 
thai  growth  is  conceivable  when  adhesions  have  formed 
between  the  middle  and  internal  layers.  Cruveilhier, 
however,  has  recorded  one  instance  in  which  a  polypus 
was  found  attached  to  the  middle  layer,  some  distance 
behind  the  apex,  and  the  supposition  is  that  the  polypus 
caused  the  intussusception,  and  that  its  attachment  at 
firsl  formed  the  apex  of  the  intUSSUSCeptum  in  the  usual 
way,  but  subsequently  fresh  portions  id'  the  internal 
layer  slipped  down  ami  through  the  opening  in  the  apex, 
these  fresh  portions  then  forming  the  apex,  and  the 
point  of  attachment  of  the  polypus  becoming  part  of  the 
middle  layer  higher  up.  This  is  the  only  evidence  ex- 
tant for  this  mode  of  growth,  and  is  not  in  itself  suffi- 
ciently  convincing  to  compel  its  admission.  But  the 
experiments  of  Nothnagel  have  shown  that  the  different 
layers  can  slide  upon  each  other,  and  render  this  suppo- 
sition more  tenable  than  was  former!}'  thought.  In 
these  experiments  the  possibility  of  another  mode  of 
growth  was  clearly  demonstrated,  although  the  condi- 
tions were  quite  different  from  those  which  obtain  in 
nature.  This  third  method  consisted  in  the  constant 
turning  in  of  a  fresh  portion  of  the  external  layer  at  the 
neck,  so  that  it  became  the  middle  layer,  and  passed  on 
until  it  reached  the  apex,  where  it  was  again  turned 
upon  itself  and  became  transformed  into  the  lowest  part 
of  the  internal  layer.  In  this  mode  of  growth  the  other 
layers  gained  in  length  at  the  expense  of  the  receiving 
bowel  alone. 

The  length  of  an  intussusception  varies  according  to 
its  position  and  variety.  The  rate  of  growth  may  be 
very  rapid,  especially  in  children,  for  the  apex  of  an 
ileo-ca?cal  intussusception  can  be  felt  in  the  rectum  a 
few  hours  after  its  first  formation,  as  indicated  by  the 
symptoms.  Leichtenstern  found  that  in  adults  the  en- 
teric intussusceptions  were  the  longest  on  the  average, 
although  the  longest  one  in  his  cases  was  of  the  ileo-cas- 
cal  variety,  the  form  which  had  always  been  supposed 
before  his  time  to  furnish  the  most  extensive  invagina- 
tions. In  children  the  ileo-cajcal  intussusceptions  are 
the  longest,  being,  according  to  Leichtenstern,  longer  in 
proportion  than  the  same  form  in  adults.  The  ileo-colic 
intussusceptions  are  the  shortest,  probably  because  of  the 
very  acute  course  and  early  strangulation  common  in 
them.  It  is  self-evident  that  enteric  invaginations  in  the 
lower  ileum  will  be  limited  by  the  ileo-csecal  valve,  and 
intussusceptions  of  the  colon  by  the  anus  (although 
either  of  these  may  be  forced  and  passed  by  the  tumor), 
so  that  the  possible  length  of  an  intussusception  will 
depend  in  the  tirst  place  upon  its  anatomical  situation. 
It  will  also  depend  upon  the  movability  of  the  portion 
of  gut  involved,  for  if  the  mesentery  is  long  and  at  the 
same  time  thin,  so  as  not  to  make  too  great  bulk  when 
invaginated,  growth-Will  be  easy.  But  in  the  case  of  the 
large  intestine  it  does  not  follow  that  the  ascending 
colon  must  have  a  meso-colon  long  enough  to  reach  up 
to  the  liver,  across  the  abdomen  to  the  splenic  flexure, 
and  then  down  upon  the  left  side  ;  for,  although  the 
invaginated  bowel  may  take  that  course,  the  length  of 
meso-colon  required  by  the  ascending  colon  in  following 
it, will  be  indicated  by  a  straight  line  from  the  situation 
of  the  ascending  colon  to  the  situation  of  the  tumor  at 
any  given  point  of  its  progress,  that  progress  following 
the  circumference  of  a  circle  with  the  attached  point  of 
the  meso-colon  as  a  centre.  A  very  important  factor  in 
determining  the  length  which  can  be  attained  by  ;m  in- 
tussusception is  the  acuteness  of  the  course,  for  in  some 
varieties,  and  in  some  individuals,  strangulation  occurs 
so  early  that  death  takes  place  within  a  very  few  hours, 
or  at  most  a  few  days. 

Double  and  triple  intussusceptions  axe  sometimes  found, 
the  former  being  naturally  not  so  rare  as  the  latter,  al- 
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in  Mich  cases  we  may  assume  that  the  part  of  the  intus- 
susception where  the  adhesions  are  found  was  formed 
some  time  before  the  upper  part,  where  there  are  no  ad- 
hesions. 

In  rare  cases  they  are  seen  in  the  form  of  bands  at  va- 
rious points  between  the  serous  surfaces,  or  the  serous 
surfaces  are  fused  together  throughout  their  entire  ex- 
tent. If  there  has  been  any  inflammation  or  gangrene  in 
the  invaginated  bowel,  adhesions  surround  the  whole 
tumor,  and  encapsulate  it  with  the  aid  of  surrounding 
coils  of  intestine,  or  other  organs. 

As  we  have  already  stated,  the  changes  in  the  intus- 
susception are  the  result  of  strangulation,  and  this  pri- 
marily affects  the  intussusception  alone,  but  the  sheath  is 
also  altered  secondar- 
ily by  the  great  press- 
ure exerted  upon  it 
by  the  swollen  mass 
within.  When  the 
strangulation  is  lim- 
ited in  degree,  the 
venous       return      of 

lil 1  in  the  intussus- 

ceptum  is  interfered 
with  in  the  first  place, 
and  venous  conges- 
tion and  oedema  oc- 
cur, with  interstitial 
haemorrhages  into  the 
-.  All  the  tis- 
sues are  affected  in 
the  same  way,  and 
the  congestion  of  the 
peritoneal  coat  causes 
exudation  of  plastic 
material,  and  the  for- 
mation of  adhesions. 
The  mucous  mem- 
brane becomes  eede- 
niatons,  and  if  the 
strangulation  is  se- 
or  long  contin- 
ued, ulceration  takes 
place.  A  few  rare 
eases  have  been  re- 
ported in  which  the 
internal  and  middle 
layers  have  become 
(used,  in  consequence 
of  this  ulceration,  by 
the  union  of  the  raw 
surfaces  which  have 
been  produced.  Mean- 
time the  muscular 
coats  and  cellular  tis- 
sue of  the  intestinal 
wall  have  swollen, 
and  if  a  moderate  de- 
gree of  constriction 
ttas  existed  for  a  long  Fig.  4900.  —  Epithelioma  growing  in  a 
time  without  bein°".so  Chronic  Intussusception.  (From  Treves.) 
in,,,,.,  as  to  produce  tSiEIT'  the  "  °f  the  «* 
gangrene,  these  tis- 
sue- become  enormously  hypertrophied.  Probably  tins 
hypertrophy  does  not  affect  the  muscular  coat,  although 
it  i-  true  that  Lettsom '-'  mentions  a  case  in  which  there 
appeared  to  be  a  true  hypertrophy  of  the  muscular  layer, 
even  allowing  for  the  fact  that  an  intense  degree  of  con- 
traction would  naturally  result  in  a  thickening  of  the 
walls  of  any  hollow  muscular  viscus.  Cruveilhier  also" 
found  an  increase  of  muscular  tissue. 

The  increase  in  the  thickness  of  the  intestinal  wall  is 
most  marked  in  the  middle  layer,  and  the  sheath  is  but 
very  seldom  affected.  The  wall  of  the  middle  layer  has 
been  found  as  thick  as  a  third,  or  even  half  an  inch,  and 
the  two  layers  of  the  intussusceptum  have  been  found  to 
measure  seventeen  millimetre's.  In  one  case  the  thick- 
ness of  all  three  layers  together  is  given  as  one  inch. 
The  swelling  and  increase  in  thickness  is  naturally  great- 


est at  the  apex  and  on  the  convex  side  of  the  tumor,  for 
here  there  is  the  least  resistance.  On  tin;  concave  side 
the  pressure  caused  by  the  folding  due  to  the  traction  of 
the  mesentery  is  very  great,  and  it  is  increased  by  the 
crowding  in  of  the  mesentery  itself  at  that  point.  This 
eccentric  hypertrophy  of  the  layers  results  in  a  displace- 
ment of  the  axis  of  The  intussusceptum  toward  the  mes- 
enteric border.  Troves  describes  a  remarkable  specimen 
in  which  an  annular  epithelioma  appeared  to  have  been 
the  cause  of  the  intussusception,  which  ran  a  chronic 
course  for  twelve  months  lief  ore  death,  when  it  was 
found  that  the  later  growth  of  the  epithelioma  had  fol- 
lowed the  law  just  stateil  in  regard  to  (edema  and  hyper- 
trophy, and  had  chiefly  extended  upon  the  convex  side 
of  the  intussusceptum  (Fig.  4909). 

On  the  other  hand,  the  great  pressure  to  which  the  in- 
ternal layers  are  subjected  may  cause  atrophy,  as  in  a 
case  of  acute  intussusception  in  a  child  thirteen  years  of 
age,55  in  which  the  internal  layer  was  reduced  to  the  size 
of  the  iliac  artery.  It  has  even  been  claimed  that  recov- 
ery could  take  place  in  this  way  by  a  complete  atrophy 
and  disappearance  of  the  intussusceptum,  with  a  return 
of  the  bowel  to  its  normal  calibre  ;  but,  as  Leichtenstern 
points  out,  it  is  much  easier  to  explain  these  cases  by  as- 
suming them  to  have  been  examples  of  a  molecular  gan- 
grene of  the  intussusceptum,  in  which  it  passed  away  in 
such  small  pieces  that  no  traces  of  the  slough  were  dis- 
covered in  the  stools. 

Close  upon  the  heels  of  the  congestion,  oedema,  and 
interstitial  ha-uiorrhages  comes  the  fatal  change  of  gan- 
grene. But  the  time  of  its  appearance  is  very  variable, 
being  entirely  dependent  upon  the  amount  of  strangula- 
tion in  the  tumor.  Judson'-6  has  reported  a  case  in 
which  gangrene  was  found  twelve  hours  after  the  begin- 
ning of  the  symptoms.  If  strangulation  is  absent,  there 
can  be  no  gangrene.  If  it  is  slight,  gangrene  is  long  de- 
layed, and  it  may  be  entirely  absent  in  this  case  also, 
especially  in  intussusceptions  with  a  chronic  course. 
But  even  if  the  strangulation  remains  for  a  long  time 
very  slight  in  a  chronic  intussusception,  it  may  develop 
very  suddenly  later,  and  terminate  life  even  more  quickly 
than  in  the  ordinary  acute  cases,  for  the  patient  is  al- 
ready weakened  by  the  long-continued  ailment.  If  the 
strangulation  is  severe  from  the  first,  early  gangrene  is 
inevitable,  unless  death  should  ensue  before  it  has  time 
to  develop  fully,  being  caused  by  the  severe  nervous 
shock  due  to  the  strangulation. 

Gangrene  may  attack  various  parts  of  the  intussuscep- 
tion. Usually  in  this,  as  in  other  alterations  to  which  the 
tumor  is  subject,  it  is  the  middle  layer  which  suffers  ear- 
liest and  most  frequently,  and  the  sheath  is  generally 
exempt.  Thus  in  Rafinesque's  fifty-five  cases  the  sheath 
was  perforated  in  eight  cases,  friable  or  nearly  gangren- 
ous in  three  others,  and  probably  health}-  in  the  rest.  In 
every  ease  in  which  perforation  of  the  sheath  had  taken 
place,  the  inner  and  middle  layers  were  also  gangrenous. 
When  the  sheath  becomes  gangrenous,  the  intussuscep- 
tum very  frequently  projects  through  the  opening  into 
the  peritoneal  cavity  (see  Fig.  4910),  and  in  one  case,  re- 
ported by  Reydellet,"  the  sigmoid  flexure  was  found 
entirely  divided  "  by  suppuration,"  and  the  apex  of  a 
strangulated  intussusception  of  the  colon  projected  from 
the  upper  end.  Sometimes  the  perforation  consists  of  a 
small  opening  involving  the  sheath  alone. 

Although  strangulation  is  much  more  common  in  acute 
cases  than  in  chronic,  gangrene  is  not.  Leichtenstern 
found  perforation  at  the  affected  loo]),  or  above  it.  in  six- 
teen per  cent,  of  175  cases,  including  both  acute  and 
chronic,  while  Rafinesque  found  it  in  twenty-two  per 
cent,  in  55  cases  of  chronic  intussusception. 

It  is  owing  to  this  common  exemption  of  the  sheath 
from  destructive  changes,  and  the  comparative  rarity  of 
perforation,  that  spontaneous  cure  of  an  intussusception 
is  possible  without  reduction  of  the  invaginated  bowel. 
A  considerable  number  of  instances  of  spontaneous 
cure  by  elimination  of  the  sloughing  intussusceptum  are 
known.  Leichtenstern  found  125  instances  of  this  elimi- 
nation of  the  invaginated  gut  in  his  series  of  598  cases ; 
but  Rafinesque  found  only  6  in  his  55  cases  of  chronic 
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tion  or  by  surrounding  inflammation.  Tims  8enn  found 
in  two  experimental  intussusceptions,  made  in  the  intes- 
tine of  cats,  that  bending  and  fixation  of  the  gut  by  sur- 
rounding peritonitis  bad  caused  the  complete  obstruction 
which  resulted  in  the  death  of  the  animals. 

The  irreducibility  of  an  intussusception  also  depends 
upon  several  factors,  but  all  of  these  factors  depend  in 
turn  upon  the  degree  of  obstruction  to  the  circulation  of 
(he  blood.  The  commonest  cause  for  the  irreducibility 
ot  aii  intussusception  is  its  increase  in  bulk  by  (edema  in 
acute  cave-,  and  by  oedema  and  hypertrophy  in  chronic 
The  formation  of  adhesions  is  also,  probably,  in 
most  cases  due  to  the  stagnation  of  the  blood.  It  would 
be  supposed  that  adhesions  must  form  at  once  if  there 
were  any  gangrene  of  the  bowel,  but  we  have  already 
■  1  a  case  which  proves  that  they  may  be  absent  even 

u  hen  tin-  strangulation  is  so  intense  as  to  cause  gangrene 
—in  tact,  the  very  intensity  of  the  process  explains  why 
adhesions  are  not  formed  in  some  eases,  death  of  the  tis- 
Bues  taking  place  before  the  lymph  necessary  for  the  for- 
mation of  adhesions  can  be  thrown  out.  Thus,  if  the 
strangulation  simply  causes  congestion,  or  if  it  gives  rise 
to  iiiilammatorv  processes  by  partial  gangrene,  adhesions 
are  formed.  But  if  it  result  in  the  immediate  death  of 
the  tissues  in  the  iutussusceptum,  there  may  be  no  ad- 
hesions. We  must  also  recollect  that  the  impeded  circu- 
lation in  the  intestinal  wall,  due  to  the  strangulation,  will 
allow  micro-organisms  to  penetrate  to  the  peritoneal 
coat,  and  either  adhesive  or  purulent  peritonitis  may  be 
caused  without  any  actual  gangrene  or  perforation. 

We  cannot  divide  the  course  of  an  intussusception  into 
reducibility,  irreducibility,  and  strangulation  ;  for  all 
intussusceptions  which  are  strangulated  are  not  irreduci- 
ble, and  some  may  even  be  reduced  with  a  certain  degree 
of  ease.  In  many  chronic  intussusceptions  the  adhesions 
have  grown  so  strong  as  to  render  reduction  impossible, 
and  yet  their  long  course  and  the  slight  alterations  found 
in  the  walls  of  the  implicated  bowel  show  that  they  are 
DO)  strangulated,  in  the  clinical  sense  of  the  term,  al- 
though there  is  an  obstruction  to  the  circulation  of  the 
lil 1.  In  such  cases  an  acute  strangulation  may  sud- 
denly cause  the  death  of  the  patient,  after  he  has  borne 
his  intussusception  for  some  time  without  severe  symp- 
toms. 

Strangulation  may  or  may  not  he  present  in  any  case  ; 
it  may  be  present  later  on  when  not  found  at  first,  and  it 
may  occur  in  every  grade  of  intensity.  It  is  most  fre- 
quent in  the  acute  cases,  and  is  generally  due  simply  to 
the  mechanical  pressure  of  the  mesentery,  where  it  passes 
through  the  neck  of  the  intussusception.  At  a  later 
stage  it  may  be  caused  by  the  pressure  of  the  intestinal 
contents  above  the  intussusception,  when  their  passage 
has  been  obstructed  in  some  way  in  the  progress  of  a 
chronic  or  subacute  case.  Once  having  been  set  up 
by  any  cause,  the  strangulation  continues,  unless  the 
swelling  of  the  tissues  at  the  neck  of  the  intussuscep- 
tion is  relieved  by  hemorrhage  from  the  iutussuscep- 
tum, when  spontaneous  reduction  becomes  possible. 
We  have  already  seen  that  the  various  grades  of  changes 
in  the  tissues  correspond  to  the  varying  intensity  of 
the  strangulation.  To  appreciate  these  differences, 
it  is  only  necessary  to  recall  the  resemblance  between 
hernia  and  intussusception,  which  has  been  insisted 
upon  by  so  many  writers  upon  the  subject.  In  her- 
nia we  have  the  reducible,  irreducible,  and  strangulated 
forms — that  is,  forms  without  any  change  and  easily 
replaced,  forms  with  changes  which  render  them  irre- 
ducible, hut  which  are  not  incompatible  with  the  life 
of  the  parts  ;  and  finally,  forms  in  which  death  of  the 
parts  must  surely  follow.  We  might  even  carry  the 
comparison  further,  and  associate  the  spontaneous  cure 
of  strangulated  hernia  by  the  formation  of  an  external 
fecal  fistula,  with  the  spontaneous  cure  of  intussuscep- 
tion by  sloughing.  But  it  must  be  borne  in  mind  that 
the  similarity  is  not  exact  in  all  respects,  and  mainly  be- 
cause of  the  difference  in  the  use  of  the  word  reducible. 
Applied  to  hernia,  this  means  only  reducibility  by  the 
taxis  ;  but  applied  to  intussusceptions,  it  includes  those 
reducible  spontaneously,  by  such  means  as  enemata,  and 


also  by  direct  manipulation  and  traction  upon  the  gut 
with  the  fingers  after  the  abdomen  has  been  opened. 
In  the  latter  sense  of  the  term  it  will  be  acknowledged 
that  many  strangulated  hernia   would  prove  reducible, 

e\  en  without  enlarging  the  neck  of  the  sac. 

SYMPTOMS  AND  COURSE. — In  order  to  understand  the 
proper  value  of  the  various  symptoms  in  intussusception 
we  must  first  divide  it  into  its  different  clinical  forms,  as 
indicated  by  the  course  of  the  disease.  There  are  four  dif- 
ferent types — the  peracute,  acute,  subacute,  and  chronic. 
While  in  the  main  it  is  easy  to  separate  all  cases  into 
these  four  classes,  sonic  artificial  distinctions  must  he 
made,  and  the  principal  of  these  is  the  limitation  of  the 
chronic  cases  to  all  those  which  run  for  a  month  or  more. 

1.  The  peracute  cases  arc  those  in  which  death  occurs 
very  early,  often  in  a  few  hours,  and  in  which  death  is 
probably  due  to  the  shock  caused  by  (he  strangulation 
of  the  gut.  These  cases  are  very  rate,  for  in  Leichten- 
Stern's  two  hundred  and  sixty-nine  fatal  cases,  in  which 
the  time  of  death  was  given,  there  arc  only  live  which 
perished  in  the  first  twenty-four  hours. 

2.  The  acute  cases  represent  the  great  majority,  nearly 
one-half  of  all  the  fatal  cases,  and  yet  in  intussusception 
their  proportion  is  less  than  in  many  other  forms  of  in- 
testinal obstruction. 

3.  The  subacute  cases  arc  those  in  which  the  duration 
of  the  disease  is  more  than  a  week,  but  less  than  a 
month;  and  this  is  the  most  artificial  of  all  the  classes. 
Nevertheless  it  includes  a  large  number  of  cases,  and  a 
larger  number  than  the  thirty-one  per  cent,  assigned  to 
it  in  the  following  table  ;  for  that  proportion  is  calculated 
only  upon  the  fatal  cases,  whereas  nearly  all  the  cases 
of  intussusception  which  recover  are  of  the  subacute  va- 
riety. From  a  clinical  stand-point  the  cases  included  in 
this  class  are  of  two  sorts — first,  those  acute  cases  in 
which,  in  spite  of  the  very  violent  symptoms,  the  pow- 
ers of  resistance  of  the  patient  are  so  great  as  to  postpone 
the  end  beyond  the  usual  term  of  seven  days  ;  and  sec- 
ondly, the  cases  which  are  much  milder  in  their  symp- 
toms, and  present  a  true  subacute  course. 

4.  Finally,  there  are  the  chronic  cases,  which  last 
longer  than  a  month.  Here,  also,  there  are  two  varieties 
of  cases — the  true  chronic  cases  with  very  mild  symp- 
toms from  the  first,  or,  at  least,  after  the  first  two  or 
three  days ;  and  subacute  cases,  which  are  prolonged  into 
the  second  month  simply  by  the  endurance  of  the  patient. 

From  one  of  Leichtenstern's  tables  we  deduce  the  fol- 
lowing figures,  showing  the  relative  frequency  of  the 
different  forms  in  the  fatal  cases : 


Relative  Frequency  of  the  Clinical  Varieties. 

Variety. 

Time  of  death. 

Total  cases. 

Percentage. 

First  day. 

2  to  7  days. 
7  to  30  days. 
Over  30  days. 

S 

12!) 
84 
51 

1.8 

47.8 

31.2 

18.9 

The  course  which  the  disease  will  run  cannot  be  pre- 
dicted from  the  mode  of  its  onset,  for  the  latter  may  be 
very  violent,  and  yet,  after  a  few  hours  or  days,  the  first 
symptoms  may  subside,  and  the  disease  may  assume  a 
chronic  type,  lasting  for  months  or  even  years.  Con- 
versely, a  case  may  begin  as  a  chronic  intussusception, 
and  yet  the  symptoms  of  acute  internal  strangulation 
may  set  in  suddenly  at  any  time,  and  terminate  the  life 
of  the  patient  in  a  few  hours.  Chronic  cases  frequently 
have  more  or  less  acute  exacerbations. 

The  order  of  the  appearance  of  the  symptoms  may 
also  vary.  Thus,  while  pain  is  usually  the  first  sign  of 
the  disease,  in  other  cases  an  alternation  of  diarrhoea  and 
constipation,  tenesmus  of  the  rectum  and  anus,  or  even 
the  discovery  of  a  tumor  in  the  abdomen,  may  give  the 
first  indication. 

As  a  rule,  however,  the  attack  begins  with  a  sudden 
and  very  violent  pain  in  the  abdomen,  usually  without 
any  previous  injury  or  illness,  even  in  the  midst  of  sleep, 
lasting  for  some  time,  aud  then  diminishing  or  even  pass- 


317 


I  iillia»ll><  <  |. II.. ii 
I  ii  I  ii  >*ii  «<  <  f  I  !••  ii. 


I      1111.    MED  IEX<  I- 


In  tin 


111  be 
i 
icui       i 

with 

I 
I 

Lull. 

■ 

I  in  children  undi 

■  k  in  Ihcordii 
ondition  uf  ii  • 
until  In-  lion, 

wli  'i   from  tin-  third  to  I  hi 

until  the 
tliinl  week,  and  in  <  for  month*.     Winn 

ration,    t' 
i  diminished  urine 
ition    frmn    bai 

■  ii  the  rule,  bul  even  In  uncompli- 
i  ption  the  temperature 

rmal  99   to  100    I        i  though  ii  may 
.-ink  below  if  the  shock  la  prouounced.     Fever  i-  rj 
in:i!  ked  in  the  lati  1 

1  1  •  implication  hil1.    Km 

tonitis  ii"t  infrequi  ntly  runs  ii-  course  with- 
out re  ma j  be  no  decided  elevation  of  tem| 
ture  throughout  tl 

perl  bow- 

ily  Imply  the  pi  peritoni- 

:   intussusception  1 
.  whom  the  liabilil  m  slight 

well  known.     Tim-.  Bastes  baa  reporti 
in  w  bich  the  temi 
lure  waa  over  i"i    r.  on  the  seventh  and  < ■  i ir  1 1 1 1 1  days  . 
ed  enemata  reduced  thi   intussusception,  and  on  the 
•  day  tin  temperature  dropped  t"  normal. 
i  [j  shock  Is  preaenl  the  urine  may  be  dimin- 

ished in  quantity  .  but,  a-  ■  rule,  there  will  be  no  (w-r- 
tible  change,  The  theory  that  th<-  diminution  <>f 
ti ri nt-  i-  much  greater  when  the  lesion  ia  situated  very 
high  up  in  tin-  intestinal  tract  la  not  supported  by  fa<  is. 
I<  has,  "ii  the  contrary,  been  proven  thai  diminution  "f 
the  urine  i-  aa  liable  to  occur  in  intussusception  at    1 

■  from  tin  1-  when  it  Is  1  lose  to  the  pylorus, 

alio  1  made  for  the  relative  severity  of  the 

symptoms  in  1  for  the  amount  of  the  urine  de- 

penda  more  upon  the  severity  of  the  symptoms  than 
u|Hin  any  other  01  In  1  bronic  •  -  ime 

■  II  In-  thai  (aa  Barlow  and  Leichl 

Quids  bj  >  1  i.-i  1  r : . 
difficult  introduction  of  flul  count  of 

■  lie  quantit)  of  the  urini 

Bul  it  i-  difficult  1 
that  tlii-     '  Itself  noticeable  in  I 

•  1  of  tin-  il  .  r  the  in  :niii- 

i  in  -in  i.  must   )>•  '  •  tin'  sh< 

which  might  diminish  the  ut  ei  by  the  n 

■  K\  tin  reflex  m  r  ■ 

in  hernia 
initial    injui  y.       I  that 

in  :il!  Iii-  1  an  -  in  w  liii  Ii  tin'  urini 
lily 

I 

X  -II 

11    trunk    ami 

- 

upot 


■ 

■ 

I 
••rally  flat,  but  it 

. 

■ 

ption  w in. 

of  thai 

• 
of  the  artiflciaJ  production  of  tin 

the  ii 

ti  upon  il 
low  the  iin 

distention  U 

the  lime  that 
termii  n   lympni 

I  the  bowel  should 

lime  to  form,  t van] 
it  oni  ■    w  itli   I —  of  livi  -.     '  in  ii.' 

abdpm 
ease  1 

r.  —  Km  the  most  important 
.  by  physical  examination  i-  the  preaeoi 
tumor  in  tin-  abdomen,  and  its 
If  tin    t\  pica!   form   of  t  found,  it  U 

ciently  pathognomoni 
without   tl,,  -\  mpl<  : 

four  hundred  and  thirty  thr.. 

in  lifty  tli 
found  that  a  tumor  «  1  in  about 

-1  -.     Ii  i-  probable  thai 
I  .1  i  lamination  ol 
resulted  in  the  the  tumor  in  1 

illy    with 

Ii    the 
different  kinds  of  Intussusception,  and  il* 

-01111  what  '    Upon    ti  I  Ac 

cordlna 

lnl<«.:.  •  •calliituimi- 

-  table  -how-  that  tl..  tumor  i-  m 
when  the  i 
i-  natural,  I 

Ihe  tumor*   of    ini 
small  I  nlj" '' 


REFERENCE   HANDBOOK  OF  THE   MEDICAL   SCIENCES. 


Intussusception. 
Intussusception. 


Contrary  to  the  statement  of  Rilliet,  the  tumor  is  more 
often  recognized  in  children  than  in  adults,  because  tym- 
panites is  of  less  frequent  occurrence  in  children,  and 
because  of  the  great  frequency  of  intussusceptions  in- 
volving the  large  intestine  in  them.  Accordiugto  Leicht- 
enstern, the  tumor  was  found  in  sixty-three  per  cent,  of 
the  cases  occurring  during  the  first  year  of  life,  against 
fifty  per  cent,  in  adults. 

In  Leichtenstern's  cases  the  tumor  was  found  upon  the 
riirht  side  of  the  abdomen  34  times,  upon  the  left  side  and 
in  the  rectum  144  times,  and  in  the  region  of  the  trans- 
verse colon  only  19  times.  In  the  children  it  was  almost 
it  exception  found  upon  the  left  side.  The  reason 
for  this  frequent  location  of  the  tumor  upon  the  left  side 
b  to  be  sought  in  the  tendency  of  a  tumor  to  move  on- 
ward, so  that  an  ileo-ciecal  intussusception,  for  exam- 
ple, could  only  be  found  upon  the  right  side  during  the 
first  few  hours  or  days.  Moreover,  when  an  ileo-csecal 
tumor  first  forms  it  is  small,  and  often  too  soft  to  be  rec- 
ognized, and  while  passing  through  the  transverse  colon 
in  the  second  part  of  its  course  it  would  be  concealed  be- 
hind the  ribs  ;  consequently  it  would  be  most  easily  felt 
when  it  had  reached  the  descending  colon  in  the  left  side, 
and  by  that  time  its  consistency  would  also  have  in- 
creased. It  is  true  that  Leichtenstern  expressly  states 
that  in  his  cases  the  tumor  was  generally  discovered  very 
soon  after  the  first  onset  of  the  symptoms,  but  this  is 
not  inconsistent  with  the  explanation  just  given,  for  the 
growth  of  the  tumor  is  often  very  rapid.  Instances  of 
very  slow  growth  are  also  referred  to  by  Leichtenstern. 
In  eight  cases  a  tumor  of  the  transverse  colon  was  ob- 
served to  pass  on  into  the  sigmoid  flexure,  and  twice  the 
cecum  was  followed  as  it  passed  through  the  transverse 
colon  to  the  same  position. 

The  tumors  formed  by  intussusception  of  the  small  in- 
testine were  found  in  Leichtenstern's  cases  nine  times  in 
the  region  of  the  caecum,  seven  times  in  the  epigastric 
ami  hypochondriac  regions,  three  times  each  in  the  left 
iliac  and  hypogastric  regions.  These  figures  show  that 
no  conclusions  can  be  drawn  from  the  seat  of  the  tumor 
to  aid  in  the  diagnosis  of  the  location  of  the  intussuscep- 
tion. 

In  the  222  cases  of  Leichtenstern's  collection  in  which 
a  tumor  was  noted,  it  could  be  felt  by  rectal  examination 
in  31,  and  it  prolapsed  from  the  anus  in  41 — giving  a  to- 
tal of  72  cases.  Of  course  none  of  these  intussusceptions 
were  in  the  small  intestine,  but  30  were  ileo-etecal,  and 
2  were  ileo-colic.  The  tumor  makes  its  appearance  in 
the  rectum  in  children  much  more  quickly  than  in  adults, 
having  been  observed  in  children  as  early  as  the  second 
day ;  but  exceptionally  it  has  also  been  found  in  adults 
at  an  early  period.  The  tumor  has  generally  been  dis- 
covered in  the  rectum  about  the  seventh  day,  except  in 
the  chronic  cases,  in  which  its  average  appearance  in  that 
situation  takes  place  on  the  fifteenth  day.  But  in  some 
chronic  cases  it  may  not  reach  the  rectum  until  the  sixth 
or  seventh  month.  Some  cases  have  been  recorded  in 
which  the  tumor  prolapsed  through  the  anus  at  the  very 
beginning  of  the  symptoms  of  intussusception,  but  in 
these  the  lesion  involved  only  the  lowest  part  of  the 
colon. 

The  tumor,  when  felt  through  the  abdominal  walls,  is 
sausage-shaped,  and  is  generally  curved.  Its  consistency 
varies  with  the  amount  of  constriction  and  oedema,  and 
also  with  the  degree  of  contraction  of  the  muscle  in  the 
involved  bowel.  Owing  to  the  latter  fact  the  consist- 
ency may  vary  at  different  times,  even  becoming  so  soft 
that  the  tumor  is  no  longer  recognizable  to  the  touch. 
The  tumor  has,  indeed,  been  observed  to  grow  hard,  or 
undergo  a  sort  of  erection  under  the  examining  hand. 
The  hardening  of  the  tumor  is  accompanied  with  pain, 
from  the  spasmodic  contraction  of  the  muscular  coats, 
and  therefore  the  search  for  it  should  not  be  concluded 
until  an  examination  has  been  made  during  the  paroxysm, 
for  the  soft  tumor  between  the  paroxysms  may  be  over- 
1.  The  tumor  itself  is  not  usually  tender  to  press- 
ure, unless  the  disease  has  lasted  for  some  time.  The 
position  of  the  mass  is  generally  more  or  less  fixed,  but 
it   is  sometimes  movable  under   the  hand,  and   it   may 


sometimes  be  made  to  change  its  place  by  enemata.  As 
it  drags  upon  the  mesentery  in  its  formation,  it  is  more 
fixed  as  regards  motion  downward  than  in  other  direc- 
tions, as  is  the  case  with  neoplasms  of  the  mesentery 
itself.  The  tumor  has  been  observed  to  move  spontane- 
ously under  the  influence  of  peristalsis,  and,  as  we  have 
seen,  it  can  sometimes  lie  followed  during  the  progress 
of  the  case  in  ils  advance  toward  the  anus. 

The  length  of  the  tumor  is  seldom  great,  and  very 
rarely  over  six  inches,  even  with  the  largest  imagina- 
tions, for  they  are  shortened  bjr  the  wrinkling  of  their 
coats,  and  they  are  often  concealed  under  the  ribs  in  part 
of  their  length.  Sometimes  two  tumors  can  be  felt,  and 
one  of  these  will  generally  prove  to  be  gas  or  intestinal 
contents  held  back  by  the  obstruction  in  the  lumen  of 
the  bowel.  In  other  cases  the  two  will  prove  to  be  only 
the  two  ends  of  one  tumor,  the  intervening  part  lying  be- 
hind the  ribs.  But  a  few  cases  of  multiple  intussuscep- 
tions have  been  reported  in  which  two  or  three  distinct 
tumors  were  felt  during  life. 

Pain. — One  of  the  principal  symptoms  of  intussuscep- 
tion, and  a  very  constant  one,  is  pain.  It  is  generally 
the  first  symptom,  and  is  very  characteristic.  The  soli- 
tary case  referred  to  by  Leichtenstern  in  which  no  pain 
was  present  is  incorrectly  quoted,  for  it  was  a  case  of 
obstruction  due  to  a  baud,  and  not  to  intussusception, 
and  pain  was  present  at  the  beginning.  As  a  rule,  in 
cases  of  intussusception  the  pain  comes  without  warn- 
ing, even  in  the  midst  of  sleep.  But  sometimes  it  mayr 
be  preceded  byr  diarrhoea,  slight  attacks  of  colic,  or  un- 
easy feelings  in  the  abdomen.  Or  it  may  follow  more 
or  less  immediately  upon  some  overexertion  or  abdom- 
inal injury.  The  character  of  the  pain  is  paroxysmal, 
similar  to  that  of  ordinary  colic,  and  is  generally  de- 
scribed as  twisting,  pinching,  tearing,  or  burning.  In 
some  cases  it  may  be  relieved  by  pressure  upon  the  abdo- 
men, and  especially  over  the  seat  of  the  tumor.  The 
intensity  of  the  pain  is  very  great  when  at  its  worst,  and 
it  is  often  described  as  agonizing,  but  according  to  Treves 
it  is  generally  less  severe  than  the  pain  of  other  forms  of 
acute  intestinal  obstruction.  In  children  the  pain  is 
often  so  intense  as  to  bring  on  convulsions. 

The  paroxysm  mayr  reach  its  greatest  intensity  at  once, 
but  usually  it  is  not  quite  so  violent  at  the  beginning, 
gradually  increases  in  severity,  and  then  as  gradually 
diminishes.  In  some  cases,  however,  the  pain  terminates 
as  suddenly7  as  it  began.  The  first  paroxysm  may  be  the 
worst  of  all ;  but,  as  a  rule,  the  severity  of  the  pain  in- 
creases with  each  succeeding  attack,  and  the  intervals 
between  the  paroxysms  grow  shorter  and  shorter  as  the 
case  progresses,  up  to  a  certain  point,  when  a  distinct 
abatement  of  the  sufferings  of  the  patient  takes  place. 
This  remission  is  supposed  to  coincide  with  the  final  fixa- 
tion of  the  loop  of  gut  by  adhesions,  or  by  constriction  ; 
but,  whatever  its  cause,  it  is  a  characteristic  feature  of 
intussusception.  There  are  usually  several  attacks  of 
pain  in  the  twenty-four  hours,  and  sometimes  they  are 
more  frequent  in  the  night  than  in  the  daytime. 

The  intervals  are  of  varying  length,  but  sometimes  a 
marked  periodicity  may  be  observed  in  the  occurrence  of 
the  paroxysms,  which  come  at  regular  intervals  and  last 
for  a  certain  length  of  time.  The  pain  is  said  by  some 
to  be  most  intense,  and  the  intervals  shortest,  when  the 
intussusception  is  situated  in  the  small  intestine  ;  but 
others  claim  that  the  ileo-colic  form  is  the  worst  in  this 
respect.  In  chronic  cases  the  pain  is  generally  less 
severe  and  the  intervals  are  longer,  but  the  pain  is  par- 
oxysmal anil  similar  in  character  to  that  in  the  acute 
cases.  During  the  intervals  the  patient  may  lie  entirely 
free  from  pain,  and  this  is  especially  common  in  children  ; 
but  generally  there  is  some  pain  between  the  paroxysms, 
and  in  some  cases  even  from  the  very  onset  of  the  dis- 
ease the  pain  is  continuous,  with  periodic  exacerbations. 
A  feeling  of  soreness  or  tenderness  in  the  abdomen  may 
be  present  in  the  intervals,  and  later  in  the  case  may 
cause  as  much  discomfort  as  the  paroxysm  of  pain  itself, 
even  before  there  is  any  extensive  peritonitis. 

The  pain  is  sometimes  accurately  referred  to  the  seat 
of  the  intussusception-tumor,  radiating   to  other  parts, 
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sudden  or  the  symptoms  begin  mildly  but  quickly  reach 
their  height,  for  death  is  the  inevitable  result,  unless 
thrv  soon  relax.  When  the  strength  of  the  patient  is 
mat,  exhaustion  may  be  delayed  beyond  the  usual  limit 
of  time,  and  these  cases  may  then  be  included  in  the 
subacute  class,  although  they  resemble  in  every  other  re- 
sped  the  acute  form. 

In  the  subacute  cases  there  is  more  variety  of  evolu- 
tion. In  the  beginning  we  may  have  very  acute  symp- 
t, .ms,  or  the  symptoms  may  develop  very  gradually  ; 
while  subsequently  they  may  remain  severe  until  the 
termination  of  the  attack,  they  may  diminish  in  severity 
wry  early  and  then  remain  moderate  in  character,  or 
they  may  remain  moderate  throughout.  If  the  violence 
of  the  symptoms  is  not  too  great,  or  too  prolonged,  the 
patient  may  retain  strength  enough  to  enter  into  the  sec- 
ond term  of  the  disease,  and  nature  endeavors  to  save 
him  by  separating  the  intussusceptum  by  sloughing. 
Ajb  has  already  been  described  in  the  section  on  pathol- 
ogy, the  sloughing  usually  results  in  the  separation  of 
i  In  inMissusceptum  in  one  piece,  although  it  may  melt 
away  by  a  slowly  advancing  gangrene  beginning  at  the 
apex.  When  sloughing  occurs  the  severity  of  the  pain 
and  nervous  prostration  diminish,  but  complete  obstruc- 
tion may  be  set  up  and  no  fsecal  matter  be  passed,  al- 
ii the  small  passages  of  blood  and  mucus  continue. 
Vomiting  may  be  severe  while  this  obstruction  lasts. 
Then  the  slough  gives  way,  sometimes  so  suddenly,  and 
with  such  relief  to  the  obstruction,  that  it  is  observed  by 
the  patient.  Large  amounts  of  blood  may  be  lost  at  this 
time,  and  the  stools  are  very  fetid. 

The  removal  of  the  intussusceptum  restores  the  con- 
tinuity of  the  bowel,  and  if  no  complication  develops 
the  patient  soon  recovers.  It  is  evident  that  this  method 
of  cure  requires  time,  usually  from  ten  to  fourteen  days, 
ami,  if  the  strength  of  the  patient  is  not  sufficient  to  sus- 
tain him  for  that  length  of  time,  exhaustion  will  set  in 
and  cause  death,  just  as  it  does  when  the  patient  has  not 
sufficient  resistance  even  to  reach  the  stage  of  separation. 
As  can  be  easily  conceived,  the  dangers  of  this  process  of 
sloughing  are  very  serious — from  peritonitis,  hemorrhage, 
and  sepsis  ;  and  cases  are  even  on  record  in  which  the  mass 
of  slough  was  so  great  as  to  cause  death  by  completely  ob- 
structing the  calibre  of  the  bowel  at  some  point  below. 

Finally,  the  disease  may  run  a  chronic  course,  and 
here,  too,  we  find  a  variety  of  modes  of  onset — some- 
acute,  usually  subacute,  and  occasionally,  but 
rarely,  a  very  gradual  and  insidious  attack.  It  is  evident 
that  when  the  onset  is  very  acute  the  symptoms  must 
soon  moderate,  or  the  life  of  the  patient  woulel  be 
promptly  terminated.  But  they'not  infrequently  retain 
a  subacute  character,  and  death  results  before  many 
•  have  elapsed,  seeming  to  be  postponed  simply  by 
the  great  endurance  of  the  patient,  the  cases  closely  re- 
Bembling  the  subacute  form  both  in  symptoms  and  com- 
plications, and  being  separated  from  them  by  the  rather 
arbitrary  limit  of  time.  In  the  ordinary  chronic  variety, 
er,  after  the  symptoms  have  lasted  in  subacute 
form  for  a  time  the}'  may  almost  disappear,  leaving  the 
patient  quite  comfortable,  until  an  exacerbation  sets  in 
and  the  former  history  is  repeated.  The  exacerbations 
become  more  and  more  frequent  and  the  intervals  grow 
less  and  less  free  from  symptoms,  and  death  finally 
comes  from  complete  exhaustion,  or  by  some  complica- 
tion, unless  one  of  the  exacerbations  is  sufficiently  vio- 
lent to  terminate  the  life  of  the  enfeebled  patient  in  the 
same  way  as  in  a  case  of  acute  intussusception.  Very 
rarely,  if  at  all,  does  recovery  ensue  after  the  disease  has 
passed  into  the  chronic  stage.  In  the  chronic  cases  the 
symptoms  during  the  intervals  (pain,  constipation,  diar- 
and  vomiting)  are  due  to  the  mechanical  obstruc- 
tion to  the  lumen  of  the  bowel,  and  resemble  those  of 
stricture  of  the  intestine,  bringing  about  a  constant  loss 
of  strength  by  their  interference  with  nutrition. 

Complications. — The  most  frequent  complication  of 
intussusception  is  peritonitis,  and  it  is  usually  caused  by 
perforation  of  the  bowel  at  the  affected  part,  especially 
at  the  neck  of  the  intussusception,  although  some  cases 
are  on  record  in  which  perforation  occurred  some  little 
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distance  above,  when  the  tumor  had  caused  complete 
obstruction,  with  great  distention  of  that  part  of  the 
bowel.  The  peritonitis  generally  begins  without  warn- 
ing, like  ordinary  perforative  peritonitis,  with  a  sudden 
and  violent  pain,  often  distinctly  localized  at  first,  bul 
spreading  quickly  over  the  whole  abdomen.  The  onset 
frequently  takes  place  in  one  of  the  paroxysmal  attacks 
of  pain  due  to  the  intussusception  itself.  Severe  shock 
accompanies  the  pain,  followed  by  a  rapid  rise  of  tem- 
perature, vomiting,  tympanites,  and  general  abdominal 
tenderness.  The  usual  picture  of  perforative  peritonitis 
is  thus  presented,  and  the  same  fatal  termination  con- 
cludes the  scene.  Occasionally  the  peritonitis  remains 
localized,  all  the  symptoms  being  then  of  a  milder  type, 
but  in  lime  general  peritonitis  or  septicaemia  brings  about 
a  fatal  result,  except  in  those  rare  cases  in  which  the  in- 
traperitoneal abscess  bursts  externally  or  into  some  of 
the  viscera,  and  recovery  is  rendered  possible  by  the 
establishment  of  a  faecal  fistula.  When  general  peritoni- 
tis develops  the  typical  paroxysmal  pains  of  intussuscep- 
tion disappear,  probably  because  they  are  due  to  peri- 
stalsis, and  the  intestinal  movements  are  paralyzed,  or 
because  they  are  masked  by  the  pain  of  the  peritoneal 
inflammation.  But  another  form  of  peritonitis  which  it 
is  important  to  recognize  sometimes  follows  intussuscep- 
tion, although  its  onset  is  so  insidious  as  to  make  the 
diagnosis  difficult.  This  is  the  so-called  peritoneal  sep- 
ticaemia, in  which  the  inflammatory  reaction  of  the 
peritoneal  membrane  is  very  slight,  but  the  septic  ma- 
terials thrown  out  by  the  gangrenous  gut  are  speedily 
absorbed,  and  give  rise  to  a  general  septicaemia.  In 
these  cases  there  may  be  no  tympanites,  no  pain,  and  no 
well-marked  rise  of  temperature  ;  in  fact,  the  temperature 
more  frequently  falls  slightly  below  normal.  The  pa- 
tient complains  less,  for  the  sensibilities  are  diminished 
by  the  septic  poison,  but  the  vital  forces  have  begun  to 
fail,  and  in  a  few  hours  collapse  sets  in,  and  death  comes 
with  that  surprising  rapidity  so  often  seen  in  cases  of 
abdominal  disease. 

Septicaemia  has  been  the  cause  of  death  in  a  few  cases 
without  the  occurrence  of  any  peritonitis,  according  to 
the  post-mortem  examination,  but  these  cases  may  have 
been  instances  of  the  form  just  described.  Abscess  of 
the  liver  and  general  pyaemia  arc  also  possible  results  of 
intussusception,  by  means  of  a  portal  phlebitis.  Besides 
the  intraperitoneal  abscesses  mentioned  above,  abscesses 
might  form  from  perforation  of  the  colon  into  the  cellu- 
lar tissue,  where  no  peritoneal  membrane  intervenes, 
resulting  in  a  faecal  fistula,  but  there  appears  to  be  no 
such  case  on  record.  In  fact,  Treves  states  that  he 
could  find  but  one  case  of  faecal  fistula  of  any  kinel  fol- 
lowing intussusception — which  was  that  of  a  man  who 
passed  fasces  in  his  urine  for  three  or  four  months  before 
his  death. 

We  have  already  mentioned  death  by  haemorrhage 
among  the  dangers  of  sloughing.  The  tumor  of  the  in- 
vaginated  bowel  may  compress  the  bladder  or  ureters 
and  cause  anuria,  hematuria,  or  even  hydronephrosis. 
Or  it  may  occlude  the  intestine  by  pressure,  as  has  been 
observed  in  the  sigmoid  flexure  and  in  the  duodenum. 
Or  it  may  cause  oedema  or  even  gangrene  of  the  legs  by 
pressure  upon  the  great  vessels.  It  is  also  possible  that 
in  some  of  the  cases  in  which  compression  has  been  noted 
the  effect  was  produced  by  the  cicatricial  contraction  of 
masses  of  inflammatory  tissue  left  after  the  intussuscep- 
tum had  sloughed.  In  a  few  cases  chronic  diarrhoea  has 
been  observed,  caused  by  obstinate  ulceration  at  the  point 
of  sloughing,  and  it  is  said  that  stricture  may  be  a  sequel 
of  this  condition.  The  other  complications  of  intussus- 
ception are  simply  those  which  are  liable  to  occur  in  any 
acute  disease,  or  in  any  chronic  disease'  resulting  in  ca- 
chexia and  malnutrition.  The  occurrence  of  pneumonia 
from  the  entrance  of  vomited  material  into  the  bronchi, 
and  of  intestinal  obstruction  due  to  bending  of  the  bowel 
by  adhesions  after  the  slough  has  separated,  need  only  be 
mentioned. 

Diagnosis, — In  the  diagnosis  of  intussusception  it  is 
necessary  to  consider  the  acute  and  chronic  varieties 
apart. 
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in  ilit-  apex  "'  ,no  intussusception,  completing  the  resem- 
blance of  the  latter  to  the  portio  vaginalis  of  the  uterus 
with  its  os,  and  the  attachment  of  the  intussusception  to 
the  bowel  i"  its  entire  circumference,  will  distinguish  it 
from  a  polypus.  The  fact  that  the  finger  can  be  passed 
between  the  margin  of  the  anus  and  the  intussusception, 
while  in  simple  prolapse  of  the  rectum  the  outer  surface 
of  the  prolapsed  part  is  continuous  with  the  mucous 
membrane  or  the  skin  at  that  point,  is  sufficient  to  assure 
adiagnosis  in  the  latter  case.  But  it  must  be  borne  in 
mind  that,  on  the  one  hand,  a  polypoid  tumor  in  the  rec- 
tum may  be  the  cause  of  an  intussusception,  and,  on  the 
other,  aii  intussusception  high  up  in  the  rectum  might 
a  prolapse  of  the  rectal  mucous  membrane  through 
the  anus.  Therefore,  if  there  are  symptoms  of  intussus- 
ception, and  physical  examination  reveals  a  polypus  or 
simple  prolapse  of  the  rectum,  care  must  be  taken  to  ex- 
clude the  possibility  of  an  intussusception  in  addition. 

Il  is  scarcely  necessary  to  go  over  in  detail  the  other 
diseases  mentioned  above  as  liable  to  be  mistaken  for 
chronic  intussusception,  for  the  simple  recollection  of 
the  fact  that  there  is  danger  of  such  errors  should  put 
the  physician  sufficiently  upon  his  guard  to  recognize  the 
true  nature  of  the  case.  It  is  also  unnecessary  to  men- 
tion that  the  elimination  of  a  slough  will  be  absolutely 
pathognomonic  of  the  disease,  for  it  can  be  easily  distin- 
guished from  the  shreds  and  casts  passed  in  the  rare 
membranous  enteritis. 

Diagnosis  of  the  Site. — The  determination  of  the  local- 
ity of  the  intussusception  is  by  no  means  so  easy  as  was 
at  one  time  suppose?!,  but  in  certain  typical  cases  it  is 
possible  to  settle  this  point  from  the  symptoms  alone. 
We  have  seen  that  in  children  under  one  year  the  ileo- 
cecal and  colic  intussusceptions  form  nearly  four-fifths 
Of  the  cases,  and  in  persons  over  five  years  only  one-half. 
The  older  the  individual,  therefore,  the  greater  will  be 
the  chance  of  an  intussusception  in  the  small  intestine, 
which  is  very  rare  indeed  in  young  children. 

Rectal  tenesmus  and  relaxation  of  the  sphincter  ani  are 
symptoms  almost  entirely  confined  to  ileo-csecal  and  colic 
intussusceptions,  but  they  may  also  be  found  in  the  ileo- 
colic form  when  the  tumor  has  advanced  into  the  lower 
part  of  the  colon.  The  stools  afford  us  some  clew,  for 
complete  obstruction  is  common  in  intussusception  of  the 
small  intestine,  and  diarrhoea  in  that  of  the  large.  Blood 
is  more  frequent  in  the  passages  in  those  forms  which 
involve  the  colon,  and  especially  in  the  ileo-caecal  variety. 
A-  a  rule,  the  onset  of  the  disease  is  most  sudden,  and 
the  shock  is  greatest,  in  the  enteric  and  the  ileocolic 
tonus.  The  pain,  too,  is  more  severe,  and  the  paroxysms 
come  at  shorter  intervals  when  the  lesion  involves  the 
small  intestine,  or  is  of  the  ileocolic  variety. 

Vomiting  is  more  severe,  appears  earlier,  and  is  more 
continuous  in  the  enteric  and  ileo-colic  intussusceptions. 
It  i^  said  by  Treves  never  to  be  faecal  in  the  euteric  cases, 
but  in  Cruveilhier's  case  of  intussusception  of  the  duo- 
denum the  vomiting  is  described  as  faecal,  and  it  is  often 
impossible  to  draw  a  sharp  line  between  vomiting  which 
is  faecal  and  that  which  consists  simply  of  altered  bile. 
There  can  be  no  question,  however,  as  to  the  general 
truth  of  the  statement  that  true  faecal  vomiting  is  not  seen 
in  obstruction  of  the  bowels  which  is  situated  very  high 
up.  Another  fact  in  regard  to  the  vomiting  is  important 
iu  respect  to  the  determination  of  the  site  of  the  intus- 
susception, and  that  is  the  relief  afforded  to  the  symp- 
toms by  copious  vomiting  when  the  obstruction  lies  near 
enough  to  the  stomach  to  allow  the  distended  bowel  to 
be  efficiently  emptied  by  the  evacuation  of  the  collected 
material  in  thai  direction. 

The  tumor  will  be  small  in  intussusceptions  of  the  en- 
teric and  ileo-colic  varieties,  and  large  in  those  involving 
the  colon  ;  and  in  the  latter  forms  it  will  generally  be 
found  in  the  course  of  that  part  of  the  intestine,  whereas  it 
may  occupy  almost  any  position,  and  will  be  more  freely 
movable,  when  the  lesion  is  situated  in  the  small  intes- 
tine. As  the  tumor  has  been  recognized  in  only  twenty- 
four  per  cent,  of  the  cases  of  intussusception  of  the  small 
intestine,  against  sixty-one  per  cent,  of  the  ileo-caecal 
and  fifty-two  per  cent,  of  the  colic  intussusceptions,  the 


mere  fact  that  a  tumor  has  been  discovered  is  in  favor 
of  the  latter  forms.  The  presence  of  the  apex  of  the  in- 
tussusception in  the  rectum  is,  of  course,  impossible  in 
the  enteric,  and  rare  in  the  ileo-colic  forms.  No  reliable 
conclusions  can  be  drawn  as  to  the  situation  of  the  intus- 
susception from  the  time  of  appearance  of  the  tympanites, 
or  from  its  character,  for  reasons  given  elsewhere. 

From  these  facts,  in  cases  which  begin  suddenly  and 
acutely,  with  great  shock,  severe  pain,  short  intervals 
between  the  paroxysms,  nearly  complete  obstruction  of 
the  bowel,  early  appearance  and  persistency  of  the  vom- 
iting, and  especially  if  the  vomiting  affords  distinct  relief 
to  the  symptoms,  we  may  assume  that  the  obstruction  is 
high  up  in  the  intestinal  canal,  and  this  assumption  is 
rendered  certain  by  the  recognition  of  a  small  movable 
tumor  in  the  abdomen. 

On  the  other  hand,  when  an  ileo-csecal  or  colic  intus- 
susception occurs,  the  beginning  is  apt  to  be  less  acute, 
t lie  pain  less  severe,  the  intervals  between  the  paroxysms 
longer  and  freer  from  pain,  the  obstruction  of  the  bowels 
less  complete,  and  vomiting  not  so  common  or  persistent 
— at  least  in  the  early  stages.  Tenesmus  of  the  rectum 
is  present  in  these  cases,  and  the  tumor  is  large,  often 
immovable,  lies  in  the  course  of  the  colon,  and  may  be 
felt  in  the  rectum. 

Prognosis. — The  general  prognosis  of  intussusception 
is  very  bad.  Leichtenstern  gives  the  mortality  as  sev- 
enty per  cent.  Rafinesque  found  only  nine  recoveries  in 
his  series  of  59  chronic  cases  ;  and  in  three  of  these  the 
diagnosis  was  doubtful,  spontaneous  recovery  having 
taken  place,  while  in  three  others  recovery  was  obtained 
by  laparotomy.  If  the  doubtful  cases  are  excluded,  his 
mortality  might  fairly  be  placed  at  ninety  per  cent. 

The  two  factors  which  are  most  important  in  determin- 
ing the  prognosis  in  any  case  are  the  age  of  the  patient 
and  the  situation  of  the  intussusception.  The  following 
table,  from  Leichtenstern,  shows  that  the  mortality  is 
greatest  among  the  very  young,  and  least  between  ten 
and  fifty  years  of  age.  It  also  indicates  that  the  differ- 
ence is  caused  by  the  varying  frequency  of  sloughing, 
for  in  the  last  column  is  given  the  percentage  of  mor- 
tality in  those  cases  in  which  sloughing  did  not  take 
place,  and  it  will  be  seen  that  it  remains  nearly  constant 
for  all  ages. 

Mortality  according  to  Age. 


Age. 


1  to  6  months, 
(i  to  IS  months 
1st  to  10th  year 
11th  to  20th  year 
21st  to  40th  year 
41st  to  50th  year 
50th  to  (10th  year 
Over  60  years  . . 


General 
mortality. 


Per  cent. 
881 
82  f 
72 
63 
83 
63  1 
71  f 
77 


Mortality  when 
sloughing  did 
not  occur. 


Per  cent. 


80 
86 
82 
80 


In  408  cases  in  which  sloughing  did  not  occur,  the  mor- 
tality was  eighty-five  per  cent.;  in  149  cases  in  which  it 
took  place,  forty -one  per  cent  died. 

If  we  omit  the  cases  under  eleven  years,  of  which 
nearly  till  were  ileo-csecal  intussusceptions,  we  obtain  the 
following  figures  from  Leichtenstern,  showing  the  mor- 
tality for  each  variety  of  intussusception  and  the  pro- 
portion of  cases  in  which  sloughing  occurs  in  each,  and 
again  we  find  a  distinct  relation  between  the  two. 

Mortality  according  to  the  Location  of  the,  Intussusception. 


Variety. 


Ileo-cajcal 
Colic 

Enteric . . . 


Mortality, 


Per  cent 
72 
70 
58 


Sloughing 


Per  <■(  in. 
20 
28 
61 


Sloughing  is  almost  unknown  in  the  ileo-colic  intussus- 
ceptions.    When  sloughing  occurs,  the  mortality  is  about 
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live  diagnosis  will  scarcely  be  possible,  unless  a  tumor 
has  actually  been  discovered    in  the  abdomen.      The 

treatment  to  bring  about  spontaneous  resolution  would 
be  the  same  as  that  adopted  when  it  is  intended  to  wait 
loughing. 

The  tirst  necessity  is  the  avoidance  of  purgatives,  for 
thev  tend  to  increase  the  spasm  and  even  to  enlarge  the 
Intussusception.  "We  have  seen  that  Leichtenstern 
found  two  cases  in  which  the  displacement  had  been 
brought  on  by  purgatives.  It  is  true  that  some  cases  of 
recovery  from  intussusception  have  been  claimed  for  the 
purgatives,  and  we  have  seen  that  some  of  Noth- 
-  experiments  tend  to  support  this  belief.  But 
even  in  the  most  striking  case  of  the  kind,  reported  by 
Wilks,83  which  occurred  in  a  girl  with  intestinal  obstruc- 
tion and  a  tumor  in  the  abdomen,  the  diagnosis  is  not 
beyond  suspicion.  The  use  of  metallic  mercury  must  be 
classed  with  the  purgatives,  for  its  action  is  due  either  to 
Increased  peristalsis  or  to  mechanical  pressure  upon  the 
tumor — both  acting  in  the  wrong  direction,  and  tending 
to  drive  the  mass  farther  on  in  the  bowel. 

The  only  permissible  medication  is  the  administra- 
tion of  opium  and  belladonna,  to  quiet  spasm  of  the  in- 
testinal muscle.  Belladonna  has  been  recommended  by 
many  for  the  regulation  of  the  peristaltic  movements, 
but  it  is  not  a  powerful  drug  in  this  direction,  and  its  ac- 
tion is  so  uncertain,  and  the  idiosyncrasies  of  patients  to- 
ward it  in  doses  of  any  size  are  so  common,  that  it  is  not 
often  employed  except  as  an  adjuvant  to  opium.  Opium 
is  the  only  drug  which  is  of  any  value  in  the  treatment 
of  intussusception.  Nothnagel's  experiments  upon  rab- 
bits have  shown  that  morphine  in  moderate  but  full 
doses  stimulates  the  splanchnic  nerve,  but  in  very  large 
doses  paralyzes  it.  This  nerve  is  inhibitory  to  peristal-' 
tic  movements  ;  therefore  its  stimulation  diminishes  these 
movements,  and  its  paralysis  increases  them.  Conse- 
quently, opium  affords  the  readiest  means  for  controlling 
the  intestinal  movements  and  for  relaxing  spasm,  and 
as  the  pain  depends  upon  the  contraction  of  the  intes- 
tinal muscle  we  have  in  it  a  practical  guide  to  the  amount 
of  the  drug  which  is  needed.  The  hypodermatic  admin- 
istration of  morphine  is  the  best  method  of  using  the 
drug,  for  the  stomach  often  will  not  retain  medicines, 
and  the  frequent  passages  and  tenesmus  interfere  with 
their  introduction  by  the  rectum.  There  is  one  danger 
to  be  guarded  against,  at  least  in  the  early  stages  of  the 
disease,  namely,  the  possible  spontaneous  reduction  of 
the  intussusception,  removing  the  stimulus  of  pain  while 
a  large  amount  of  the  drug  is  yet  in  the  system,  and  re- 
sulting in  poisoning.  In  adults  this  danger  is  not  a  very 
threatening  one,  but  in  children  it  is  of  the  greatest  im- 
portance, for  opium  is  a  more  dangerous  drug  to  them 
than  to  adults.  Another  danger  in  the  employment  of 
opium  is  that  its  favorable  effect  upon  the  pain  and  the 
more  obvious  symptoms  will  deceive  the  patient,  and 
lull  the  physician  into  a  false  security,  even  when  the 
latter  has  no  faith  in  the  drug  except  as  a  palliative. 
This  apparent  improvement  may  delay  any  active  at- 
tempts to  reduce  the  intussusception  until  it  is  too  late, 
and  thus  result  in  the  death  of  the  patient. 

The  proper  administration  of  the  food  is  a  very  impor- 
tant factor  in  the  treatment  of  subacute  and  chronic  in- 
tussusception, and  although  the  short  duration  of  the 
acute  form  makes  it  less  important  in  the  management 
of  Buch  cases  it  should  not  be  neglected  even  in  them. 
for  it  is  never  possible  to  predict  what  the  ultimate  course 
of  the  disease  may  be.  The  food  should  be  of  such  kinds 
as  will  be  easily  digested  and  absorbed  by  the  stomach, 
li'i  ing  as  little  residue  as  possible  to  be  disposed  of  by 
the  intestine.  Therefore  milk,  broth,  soft-boiled  eggs, 
and  partially  digested  foods  must  be  relied  upon,  ami 
even  these  must  be  given  in  small  quantities  at  short  in- 
tervals, rather  than  in  large  amounts  less  frequently. 
Owing  to  the  numerous  passages  and  the  tenesmus,  and 
the  danger  of  exciting  undue  peristalsis,  it  will  not  be 
advisable  to  use  the  rectum  for  feeding  purposes,  except, 
BS  has  been  suggested,  by  employing  nutrient  substances 
in  the  large  injections  when  they  are  employed  to  reduce 
the  intussusception.     It  will  often  tax  the  skill  of  the 


physician  to  the  utmost  to  maintain  the  strength  of  the 
patient  when  the  vomiting  is  troublesome,  but  fortu- 
nately the  latter  is  by  no  means  a  constant  symptom,  and 
the  morphine  will  often  help  to  allay  the  irritability  of 
the  stomach.  Probably  the  use  of  the  stomach-tube  and 
lavage  will  be  of  great  assistance  in  improving  the  re- 
taining power  of  the  stomach  in  these  cases,  as  well  as 
in  other  forms  of  acute  obstruction  of  the  bowels.  Stim- 
ulants must  be  employed  as  the  indications  arise,  care 
being  taken  to  give  them  in  such  form  and  so  dilute  as 
not  to  excite  vomiting  ;  and  if  the  latter  is  uncontrollable, 
recourse  may  be  had  to  subcutaneous  administration. 

When  the  separation  of  the  slough  is  taking  place,  and 
for  a  long  time  after  it  has  been  eliminated,  the  greatest 
care  should  be  exercised  in  the  diet,  in  order  to  avoid 
rupture  of  the  freshly  formed  adhesions.  Anything 
which  might  excite  strong  peristalsis,  such  as  purga- 
tives, fruit,  and  green  vegetables,  must  be  strictly 
avoided  ;  also  any  substances  winch  might  cause  ob- 
struction, such  as  indigestible  portions  of  food,  tendon, 
bone,  and  improperly  cooked  beans.  More  than  one 
case  is  on  record  in  which  rupture  was  caused  by  errors 
in  diet  some  months  after  the  slough  had  separated, 
when  recovery  seemed  complete. 

Electricity. — From  the  experiments  of  Nothnagel  it 
appears  as  if  there  were  some  ground  for  hope  that  an 
intussusception  might  be  reduced  by  the  use  of  electri- 
city, if  the  current  could  only  be  carried  in  sufficient 
strength  directly  through  the  affected  loop  of  bowel  just 
below  the  intussusception  ;  but  the  practical  difficulties 
in  the  way  seem  insuperable.  While  repeating  Nothna- 
gel's experiments,  the  writer  frequently  observed  that 
when  an  intussusception  had  been  formed,  a  fresh  appli- 
cation of  the  electricity  at  the  same  place  as  before 
caused  the  intussusception  to  reduce  itself.  In  no  case 
could  the  intussusception  be  made  to  increase  by  a  sec- 
ond application  of  the  electricity.  But  to  produce 
these  effects  it  is  necessary  to  employ  a  current  of  con- 
siderable strength,  probably  stronger  than  the  patient 
could  easily  bear  upon  the  skin,  especially  when  we  take 
into  account  the  loss  which  occurs  as  the  current  passes 
through  the  abdominal  wall.  Some  recoveries  have  been 
claimed  for  electricity,  but  they  are  not  of  such  a  char- 
acter as  to  compel  belief  in  the  method.  Still  it  would 
be  worth  while  to  try  the  application  of  strong  faradic 
currents  upon  any  intussusception  which  lay  near  the 
abdominal  wall.  Although  negative  evidence  is  always 
of  doubtful  value,  there  is  probably  no  danger  of  in- 
creasing the  growth  of  an  intussusception  by  the  use  of 
electricity.  If  the  tumor  can  be  reached  byr  the  rectum, 
one  electrode  should  be  applied  to  it  within  the  bowel, 
while  the  other  is  applied  to  the  abdominal  wall  above 
the  tumor.  If  the  abdominal  wall  were  sufficiently  flac- 
cid to  allow  of  grasping  the  tumor  between  the  elec- 
trodes, the  current  might  be  passed  directly  through  the 
intussusception,  the  electrodes  being  placed  in  position 
before  the  current  was  turned  on.  It  is  not  probable  that 
currents  passed  in  the  course  of  the  pneumogastric  or 
splanchnic  nerves  (by  having  one  electrode  upon  the 
spine  in  the  dorsal  region,  and  one  upon  the  abdomen) 
would  have  any  effect,  for  currents  strong  enough  to  act 
with  the  necessary  force  upon  these  deep-lying  nerves 
could  not  be  safely  employed.  An  ingenious  but  not 
very  practical  use  of  mercury  in  connection  with  electri- 
city has  been  Suggested,  the  idea  being  that  when  the 
mercury  was  administered  by  the  mouth,  it  would  col- 
lect above  the  tumor,  and  serve  to  direct  the  course  <>f 
the  electric  current  through  the  intussusception  ;  but  il  is 
not  certain  that  the  mercury  would  reach  licit  point. 

Massage.  —  Manipulation  of  the  abdomen  has  been  fre- 
quently recommended  for  the  treatment  of  various  forms 
of  intestinal  obstruction,  and  especially  for  intussuscep- 
tion. We  know  by  experiment  that  the  intestinal  muscle 
can  be  made  to  contract  locally  by  mechanical  irritation, 
such  as  a  pinch  or  bruise,  bin  ibis  contraction  remains 
localized,  and  does  not  develop  into  a  peristaltic  wave. 
Massage,  however,  does  excite  a  general  peristalsis  in 
some  cases  of  intestinal  torpidity,  acting  probably  by  the 
application  of  the  mechanical  Stimulus  to  successive  por- 
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dominal  wall  would  be  to  return  ;i  portion  <>f  the  in- 
jected fluid,  and  the  hydrostatic  pressure  is  sufficiently 
elastic;  for  safety.  The  local  sedative  action  of  carbonic 
acid  gas  upon  the  intestinal  muscle  is  probably  not  suffi- 
ciently  powerful  to  be  worthy  of  consideration.  The 
claim  that  air  or  gas  would  be  less  irritating  to  the  peri- 
toneum than  water,  in  case  a  rupture  took  place,  may 
also  be  disregarded,  for  the  active  irritant  in  case  either 
should  enter  the  peritoneal  cavity  would  not  be  the  air 
or  water  itself,  but  the  fecal  matter  which  would  pass  in 
with  it  from  the  bowel.  It  has  been  recommended  by 
some  to  use  tobacco  enemata,  but  in  morphine  we  have 
a  drug  which  acts  more  powerfully  upon  the  intestinal 
nents,  and  at  the  same  time  is  much  safer.  The 
addition  of  purgatives  to  the  injected  fluid  is  of  course 
forbidden  in  intussusception,  for  we  do  not  desire  to  ex- 
cite peristalsis.  For  the  same  reason  the  use  of  ice-water 
enemata  is  inadmissible,  to  say  nothing  of  the  shock  to 
the  enfeebled  system  which  would  be  caused  by  the  cold 
voter.  The  suggestion  to  add  nutritive  materials  to  the 
injected  fluid  has  already  been  mentioned. 

The  ileo-ciecal  valve  places  a  practical  barrier  to  the 
employment  of  injections  for  reduction  of  intussuscep- 
tion of  the  small  intestine.  The  much-discussed  ques- 
tion, whether  an  injection  can  be  made  to  pass  the 
valve  from  below,  seems  to  have  reached  an  affirmative 
decision,  at  least  for  certain  substances  and  in  some 
is.  It  has  been  especially  claimed  for  carbonic 
acid  gas  (v.  Ziemssen),  and  for  hydrogen  gas,:!9  that  they 
will  pass  the  ileo-c-ecal  valve  under  low  pressure  ;  but 
the  difficulty  does  not  cease  here,  for  the  innumerable 
turns  of  the  small  intestine  act  as  valves  and  "  traps," 
which  constantly  add  new  obstructions  to  the  upward 
flow  of  the  injected  material,  and  diminish  its  pressure, 
so  that  it  is  not  easyr  to  conceive  that  it  would  retain 
sufficient  force  to  reduce  an  invaginated  loop  of  bowel. 
As  we  hope  to  be  able  to  demonstrate  that  the  dangers  of 
laparotomy  are  not  great  enough  to  warrant  much  loss  of 
time  with  doubtful  means  of  treatment,  or  to  justify  the 
risk  of  using  very  great  force  in  injection,  we  shall  find 
it  practical  to  limit  the  use  of  injections  to  the  treatment 
of  intussusceptions  of  the  large  intestine. 

The  selection  of  the  best  method  of  giving  the  injec- 
tions requires  careful  study.  As  has  already  been  shown 
it  is  necessary  to  measure  accurately  the  force  employed, 
and  to  keep  it  within  certain  limits.  For  this  reason 
many  of  the  ordinary  means  of  giving  the  injections — the 
ordinary  enema  syringe,  the  siphon  bottle  of  carbonated 
or  aerated  water,  the  bellows  (for  air),  and  especially  the 
introduction  of  chemicals  into  the  rectum,  in  order  to 
generate  gas  within  the  intestine — must  all  be  rejected 
as  uncertain  and  dangerous.  With  these  methods  it 
is  impossible  to  judge  of  the  amount  of  force  employed. 
The  force  exerted  by  a  hand  of  ordinary  strength  com- 
pressing the  bulb  of  a  Davidson  syringe  is  much  too 
great  to  be  safe,  and  as  it  is  impossible  to  graduate  this 
powerful  pressure,  this  instrument  should  never  be  em- 
ployed. 

The  siphon  bottles  of  water  charged  with  gas  are  par- 
ticularly dangerous,  for  they  are  charged  at  a  pressure  of 
one  hundred  to  one  hundred  and  twenty  pounds  to  the 
square  inch,  and  although  this  force  could  be  kept  within 
bounds  by  allowing  only  a  drachm  or  so  of  the  liquid  to  en- 
ter the  gut  at  it  time,  the  surgeon  would  have  no  idea  of 
the  force  actually  employed.  The  most  dangerous  of  all 
is  undoubtedly  von  Ziemssen's  suggestion  to  introduce 
bicarbonate  of  soda  and  tartaric  acid  into  the  rectum  sep- 
arately, and  to  generate  gas  by  their  combination.  Even 
if  the  total  quantity  of  gas  produced  is  limited  by  the 
measurement  of  the  salts  introduced  (according  to  Ziems- 
sen twenty  grammes  of  bicarbonate  of  soda  and  fifteen 
of  tartaric  acid  will  fully  distend  the  colon  in  the  adult), 
and  by  the  introduction  of  these  amounts  in  three  sepa- 
rate portions,  as  recommended  by  him,  the  crudeness  and 
dangers  of  the  method  are  evident. 

The  only  method  worthy  of  consideration  is  the  use  of 
the  simple  tube  and  funnel,  for  it  enables  us  to  accurately 
determine,  and  easily  control  the  pressure  employed,  and 
fortunately  its  simplicity  allows  of  its  improvisation  and 


use  in  almost  any  locality.  As  has  been  shown  above,  a 
pressure  of  from  eight  to  nine  pounds  is  the  bursting  ca- 
pacity of  the  colon  in  the  infant,  and  from  twelve  to  fif- 
teen in  the  adult,  so  that  we  may  safely  employ  a  pressure 
of  six  pounds  in  the  former  case,  and  somewhat  more  in 
the  latter,  if  the  intussusception  is  sufficiently  recent,  and 
the  symptoms  sufficiently  mild  to  warrant  the  supposition 
that  the  walls  of  the  bowel  are  still  in  a  healthy  condi- 
tion. As  a  column  of  water  two  and  one-third  feet  in 
height  gives  a  pressure  of  one  pound  to  the  square  inch, 
an  elevation  of  fourteen  feet,  measured  from  the  level  of 
the  water  in  the  funnel  to  the  level  of  the  intussusception 
will  exert  a  pressure  of  six  pounds,  which  is  the  force 
desired.  Consequently  the  only  apparatus  needed  will 
be  a  rectal  tube  of  large  calibre,  a  rubber  tube  fourteen 
feet  long,  and  a  funnel  or  irrigator  for  the  upper  end. 
It  is  well  to  have  some  extra  tubing,  for  generally  the 
ceiling  of  the  room  will  not  be  high  enough  to  admit  of 
fourteen  feet  of  elevation,  and  if  the  tube  is  long  the  fun- 
nel can  be  carried  out  of  the  door,  and  up  a  stairway  un- 
til the  desired  height  is  reached. 

In  children  always,  and  generally  in  adults,  it  will  be 
advisable  to  employ  anaesthesia,  lor  although  Nothnagel 
states  that  ether  does  not  diminish  the  contraction  of  the 
intestinal  muscle,  it  is  well  to  remove  the  tension  of  the 
abdominal  wall,  for  it  certainly  hinders  reduction  by 
pressing  upon  the  intestinal  contents  above  the  intussus- 
ception. It  is  even  possible  that  a  sudden  contraction  of 
the  abdominal  muscles  would  so  increase  the  pressure  in 
the  intestine  distended  with  the  injected  fluid  as  to  cause 
rupture,  especially  if  there  were  no  gas  in  the  bowel  to 
take  up  this  increased  pressure  by  its  elasticity.  Where 
it  is  feared  that  the  wall  of  the  gut  is  already  weakened, 
it  may  be  safer  to  inject  without  anaesthesia,  as  has  been 
mentioned  above. 

The  pressure  of  the  injected  fluid  should  be  increased 
slowly,  and  in  this  way  it  will  often  be  found  that  the  in- 
tussusception has  been  reduced  before  the  limit  of  per- 
missible force  has  been  reached.  The  injection  should 
idso  be  retained  for  twenty  or  thirty  minutes  when  the 
limit  has  been  reached,  for  occasionally  the  pressure  does 
not  take  effect  at  once.  In  one  case,  in  which  the  in- 
jection reduced  an  intussusception  six  inches  long  to 
three  inches,  and  was  then  allowed  to  escape,  examina- 
tion of  the  remaining  tumor,  some  time  after,  showed  that 
it  had  spontaneously  diminished  one-half,  and  the  small 
tumor  still  present  was  made  to  disappear  by  a  little  ma- 
nipulation with  the  hand.  This  ease  shows  that  some- 
times, when  the  reduction  has  been  begun  by  the  injec- 
tion, it  may  go  on  spontaneously. 

There  is  generally  great  difficulty  in  closing  the  anus 
so  as  to  prevent  the  escape  of  the  fluid,  especially  if  there 
is  any  dilatation  of  the  sphincter.  Treves  recommends 
Lund's  apparatus,  which  consists  of  a  hollow  rubber  ring 
inflated  with  air,  through  the  centre  of  which  the  rectal 
tube  passes.  This  ring  is  held  against  the  buttocks  by  a 
stout  handle,  with  a  disk  upon  it,  which  compresses  the 
ring  against  the  skin.  A  useful  apparatus  is  easily  made 
by  wrapping  a  roller  bandage,  about  an  inch  wide,  around 
a  stout  enema  tube,  so  as  to  make  a  sort  of  conical  plug, 
the  apex  of  which  is  inserted  into  the  anus  with  the  tube. 
Putnam40  describes  an  ingenious  method  of  using  the 
force  of  the  injecting  fluid  to  occlude  the  anus.  lie  em- 
ployed a  soft  rubber  bulb,  to  which  was  attached  on  one 
side  the  enema  tube,  and  on  the  other,  the  rubber  pipe 
from  the  reservoir  of  fluid.  The  rectal  tube  was  inserted 
and  the  soft  bulb  held  against  the  anus,  so  that  as  the 
water  flowed  from  the  reservoir  it  first  distended  the 
rubber  bulb  and  then  passed  into  the  rectum,  the  press- 
ure in  both  places  being  the  same.  If  the  bull)  was 
pressed  against  the  anus  with  more  force  than  the  press 
urc  of  the  water  in  the  pipe,  the  water  was  forced  back 
in  the  latter  and  the  bulb  collapsed  and  allowed  the 
water  to  escape  from  the  rectum. 

Massage  is  a  very  useful  adjuvant  in  the  treatment  by 

injection,  and  should  always  be  employed   in   connection 

with   it.      Caution   is  necessary,  however,  for  it    must    he 

borne  in  mind  that  the  bowel  is  already  distended,  and  a 

1   slight  additional  pressure  might  rupture  it.     The  posi- 
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coveries,  and  40  deaths — a  mortality  of  78.4  per  cent.  In 
27  of  these  cases,  however,  in  which  the  intussusception 
could  be  reduced  at  the  time  of  operation,  11  recovered 
inly  16  died,  two-thirds  of  these  cases  being  children. 
and  four  of  the  recoveries  occurring  in  them.  His  collec- 
tion of  cases  includes  a  few  chronic  intussusceptions,  in 
which  the  mortality  is  less  than  in  the  acute  ;  but  it  also 
includes  all  the  operations  on  record,  even  those  per- 
formed before  the  principles  of  antisepsis  were  generally 
acknowledged. 


Among  a  large  number  of  cases  of  laparotomy  for  acute 
intestinal  obstruction,  collected  and  analyzed  by  the 
writer,43  there  were  71  cases  of  acute  intussusception  op- 
erated upon  since  the  year  1878,  acute  being  understood  to 
mean  of  not  over  three  weeks'  duration.  The  mortality 
of  these  71  cases  was  seventy-six  percent.,  which  isonly  a 
trifle  lower  than  Braun's  figures.  Examining  these  cases 
a  little  more  in  detail  than  was  done  in  the  paper  just  re- 
ferred to,  the  following  table  has  been  constructed,  simi- 
lar to  Braun's  : 


Result*  of  Laparotomy  for  Acute  Intussusception. 


I.  Intussusception  reduced 

II.  Intussusception  not  reduced  : 

\ .  Nothing  done 

I!    Resection  and  suture 

0.   Artificial  anus  made  : 

1.  After  resection  or  reduction  . . 

2.  Without  resection  or  reduction 

Total 


Children. 

Beco\  - 
cred. 

Died. 

7 

3 

:i 

A 
1 

• 

33 

Adults. 


Age  unknown. 


Recov- 
ered. 


Recov- 
ered. 


Died. 


Total. 


Recov- 
ered. 


Died. 


14 


28 


4  I 
7f 


54 


From  this  table  it  appears  that  out  of  42  cases  in  which 
the  intussusception  could  be  reduced  28  died,  giving  a 
mortality  of  sixty-seven  per  cent. — among  the  children 
seventy -six  per  cent.;  among  the  adults  fifty-four  per 
cent.  In  13  cases  in  which  the  intussusception  could 
not  be  reduced,  and  in  which  it  was  resected,  and  the 
bowel  united  by  suture,  only  3  recovered,  all  adults.  Of 
the  other  16  cases  in  which  the  operation  was  abandoned, 
or  an  artificial  anus  was  made,  all  died.  These  figures 
would  indicate  that  there  is  almost  no  hope  of  recovery 
when  laparotomy  has  been  performed,  unless  the  intus- 
susception can  be  reduced,  but  we  have  already  shown 
that  this  fact  need  not  entirely  contraindicate  the  per- 
formance of  enterostomy  if  it  is  not  preceded  by  a  full 
laparotomy.  The  age  of  the  patient  has  a  very  impor- 
tant bearing  upon  the  prognosis  as  affected  by  operation, 
for  \vhile  only  seventy-five  per  cent,  of  all  the  adults  died. 
eighty-three  per  cent,  of  the  children  were  lost.  Among 
the  cases  in  which  reduction  was  possible  were  22  chil- 
dren under  one  year  old,  and  of  these  only  5  recovered. 

But  if  we  examine  the  causes  of  death  in  these  cases,  a 
satisfactory  explanation  of  their  heavy  mortality  is  dis- 
covered in  the  poor  condition  of  the  patients  when  the  op- 
eration was  performed.  Out  of  the  54  fatal  cases  28  were 
in  very  poor  condition  at  the  time  of  operation  (in  fact, 
2  are  described  as  moribund)  ;  9  cases  died  of  peritonitis, 
gangrene  of  the  gut,  or  other  complications  due  to  delay 
in  resorting  to  laparotomy  ;  and  in  3  cases  the  cause  of 
obstruction  could  not  be  remedied.  Against  these  we 
have  to  set  only  5  cases  of  death  from  shock,  6  cases  of 
sepsis  not  due  to  gangrene  of  the  gut,  and  3  cases  in 
which  the  cause  of  death  remained  undetermined — a  to- 
tal of  14  which  can  be  said  to  have  died  from  the  opera- 
tion. 

It  would  appear  as  if  the  percentage  of  mortality  ought 
to  lie  very  much  less  than  it  is  if  cases  were  taken  in 
i  arly,  and  it  is  impossible  to  exaggerate  the  dangers 
of  delay.  A  very  early  operation  would  be  feasible,  if, 
on  as  a  proper  systematic  trial  had  shown  that  in- 
jections were  useless,  laparotomy  were  performed  at 
If  a  tumor  could  be  felt  in  the  abdomen  before- 
hand, indicating  exactly  where  the  incision  could  be  besl 
made,  and  preventing  loss  of  time  in  searching  tor  it,  if 
adhesions  had  not  been  formed,  and  if  the  operator  were 
skilful  enough  to  complete  the  operation  in  the  shortest 
possible  time,  the  mortality  need  not  be  very  high  even 
in  children.  The  great  danger  of  prolonged  operations 
is  shown  in  the  high  mortality  of  resection  and  suture 
When  attempted  in  these  cases. 

As  bearing  upon  the  possibility  of  cure  by  laparotomy 
we  may  mention  in  this  connection  the  rare  case  reported 
by  Kleberg.44     In   a  man,  forty  years   of  age.   operated 


Mortality. 


Per  cent. 

Ii7 


111(1 


100 


upon  for  strangulated  hernia,  a  double  intussusception 
of  the  colon  was  found  in  the  sac,  which  was  reduced 
after  some  difficulty  when  the  incision  had  been  pro- 
longed upward,  and  the  patient  made  a  perfect  recover}'. 
The  technique  of  laparotomy  for  intussusception  may 
be  described  in  a  few  words.  The  rules  of  cleanliness 
and  antisepsis  must  be  fully  observed.  The  incision 
should  be  made  in  the  median  line,  unless  the  tumor  is 
small  and  immovably  fixed  at  one  side  of  the  abdomen, 
when  it  may  be  made  over  the  tumor.  The  invaginated 
bowel,  which  may  be  brought  outside  of  the  abdomen  if 
necessary,  is  reduced  by  making  traction  upon  the  en- 
tering layer  of  the  intussusceptum  from  above,  and  at 
the  same  time  squeezing  it  out  from  below  with  the 
other  hand.  If  the  intussusception  is  situated  in  the 
large  intestine,  the  reduction  can  be  greatly  assisted  by 
the  simultaneous  use  of  the  injection  given  in  the  way 
just  described.  Any  rents  which  are  made  in  the  intes- 
tinal wall  by  the  manipulations  must  be  closed  at  once 
with  Lembert  sutures.  If  reduction  is  impossible,  the 
implicated  bowrel  must  be  cut  away  between  two  liga- 
tures and  both  ends  secured  in  the  abdominal  wound, 
either  by  sutures,  as  in  forming  the  ordinary  artificial 
anus,  or,  if  the  condition  of  the  patient  is  very  bad,  sim- 
ply by  a  clamp — to  be  kept  in  place  for  from  twenty-four 
to  forty-eight  hours.  If  the  bowel  is  greatly  distended 
above  the  intussusception,  the  contents  should  be  allowed 
to  escape  before  the  ends  are  secured  in  the  wound, 
turning  the  patient  upon  his  side,  and  covering  the 
wound  with  cloths  or  sponges.  Everything  must  be  ar- 
ranged beforehand,  so  that  no  time  shall  be  lost,  and  the 
whole  operation  must  be  carried  out  as  rapidly  as  possi- 
ble. For  this  reason  it  will  not  be  advisable  to  attempt 
the  tedious  operation  of  suturing  the  divided  ends  of  the 
bowel  when  resection  has  been  necessary,  except  in 
chronic  cases,  in  which  the  patients  are  in  fairly  good 
condition,  and  the  cases  resemble  resection  of  the  bowel 
for  a  neoplasm.  The  anaesthesia  should  be  as  light  as 
possible,  and  therefore  chloroform  will  frequently  lie  the 
besl  anaesthetic  to  employ,  as  it  can  be  suspended  during 
the  manipulations  within  the  abdomen,  which  are  pain- 
less, and  administered  again  while  the  abdominal  wound 
is  being  closed. 

Summary  of  Treatment. — When  the  diagnosis  of  intus- 
susception lias  been  made  in  an  acute  case  of  less  than 
forty-eight  hours' duration,  and  without  severe  shock, 
morphine  should  be  given  at  once,  but  in  small  doses, 
especially  in  children,  for  if  the  intussusception  should 
yield  readily  to  treatment,  opium  poisoning  might  follow. 
Injections  should  be  begun  immediately,  according  to  the 
method  recommended  above,  using  an  anaesthetic,  put- 
ting the  patient  in  Sims'  lateral   position,  and  employing 
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oedema,  and  even  in  the  cases  of  primary  hydrops  artic 
ulorum  (which  are  not  so  common  as  those  where  it 
ja  secondary  to  acute  affections)  the  view  is  now  thai 
it  is  an  inflammation  of  low  grade  with  slight  tissue 
change.  The  commonest  phase  of  chronic  serous  syno- 
vitis is  when  it  succeeds  the  primary  acute  form,  and 
here  the  pathological  change  is  at  first  slight  and  only 

-  a  moderate  increase  of  vascularity,  and  a  little  ten- 
dency t"  thickening  of  the  membrane,  which  soon  begins 

k  boggy  from  the  continued  soaking.  The  fluid 
may  be  brown  from  blood  originally  effused.  It  is  not 
uncommon  to  find  in  these  joints  a  small  fibrinous  or 
fibrous  coagulum,  when  the  condition  is  left  over  from  an 
synovitis,  and  to  this  Barwell  attaches  immense 
importance  in  the  production  of  the  synovitis  by  irrita- 
tion. These  two  classes,  where  there  is  little  or  no 
pathological  change,    may  then  be   dismissed,   and  we 

to  the  cases  where 
pathological  appearances 
are  marked.  t% 

The  change  coming 
next  after  increased  vas- 
cularity and  thickening 
of  the  synovial  membrane 
is  an  hypertrophy  of  the 
synovial  fringes.  This 
varies  from  a  slight  hy- 
perplasia to  a  condition 
w  here  fibrous  tissue- 
change  has  set  in,  and 
solidified  them  into  a 
multitude  of  small  fibrous  j 
polypi,  so  that  the  syno-  Y 
vial  membrane  is  fairly  | 
shaggy  with  them.  In 
Other  cases  theyr  are  trans- 
lucent and  seem  to  be,  as 
they  often  are.  fat-glob- 
ules enclosed  in  a  delicate 
fibrous  capsule.  Mean- 
time the  subsynovial  tis- 
sue has  hypertrophied  and 
thickened,  toeveu  an  inch 
in  some  cases,  and  if  the 
fluid  has  been  long  in  the 
joint  the  synovial  mem- 
brane and  the  parts  be- 
low it  look  light  yellow, 
pulpy,  and  boggy.  If  t lie 
effusion  has  been  extreme 
the  capsule  has  either  be- 
come enormously  thick- 
ened or  has  given  way 
and  become  much  dis- 
tended. If  so, the  lateral 
and  internal  ligaments, 
weakened  by  the  contin- 
ual tension  and  soaked  by 
the  contained  fluid,  have 
also  stretched,  and  lateral 
motion  may  be  found  in  the  knee-joint,  even  to  the  ex- 
tent of  60°.*  When  thickening  of  the  capsule  has  pre- 
dominated, cartilaginous  and  even  bony  plates  may  be 
found  in  the  tissue.  The  synovial  membrane  in  certain 
eases  begins  to  encroach  upon  the  cartilage.  Normally, 
it  runs  into  the  cartilaginous  border  for  two  or  three  mil- 
limetres, but  now  the  hypertrophied  membrane  sends  out 
processes  which  creep  in  still  further,  as  pannus  does  on 
the  cornea.  These  cases  Hueter  calls  synovitis  hyper- 
plastica  pannosa.  It  is  simply  an  extension  of  the  pro- 
cess that  we  have  considered  above.  It  may  go  on  to 
the  formation  of  granulation  tissue,  but  it  is  not  likely 
that  it  will.  Purulent  cases  generally  follow  another 
type,  as  we  shall  see.  There  is  also  an  increase  in  the 
spaces  between  the  cells  in  the  subsynovial  tissue,  and  a 
thickening  and  soaking  of  the  peri-articular  structures. 

*  There  may,  however,  have  been,  instead,  a  development  of  cysts  in 
connection  with  the  joint,  practically  hernia-.  These  occur  oftenesl  in 
the  popliteal  space  in  connection  with  the  knee-joint  (Baker).1 


\ 


Fig.  A'.iVi.  —Chronic  Serous  Synovitis 
of  the  Knee.  Front  view.  (Schreibtr.) 


Then  come  the  secondary  changes  of  the  cartilage,  fatty 
degeneration  of  the  cartilage  cells,  fibrillation  of  that 
structure,  and  disintegration.  The  moment  that  the 
bone  is  bare,  the  work  of  condensing  the  tissue  begins, 
and  ebumation  and  enlargement  of  the  ends  of  the  bones 
result. 

The  outcome  of  this  kind  of  serous  synovitis  may  be 
in  absorption,  in  suppuration,  or  in  a  persistent  condition 
such  as  we  have  described,  with  an  always  increasing 
disability  of  the  joint,  with  an  extreme  amount  of  peri- 
articular thickening  and  flexibility  laterally.  The  hy- 
drops articulorum  tuberculosus  <>i  Konig  is  a  primary  tu- 
berculosis of  the  synovial  membrane,  and  Konig  accounts 
for  its  existence  by  the  supposition  that  the  irritation 
caused  by  the  tubercules'  growth  is  not  enough  to  pro- 
duce its  ordinary  manifestation  in  fungous  granulations  ; 
oftenest  it  occurs  in  a  diffuse  t  uberculosis  of  the  synovial 
membrane,  sometimes  in  that  form  of  chronic  synovial 
inflammation  char- 
acterized by  the 
enormous  connec- 
tive-tissue formation 
described  above,  the 
class  of  cases  which 
Hueter  calls  synovi- 
tis hyperplastics  tu- 
berosa  ; h  and  third- 
ly, in  some  cases  of 
fungous  synovitis  in 
children,  to  be  de- 
scribed later,  the  ef- 
fusion has  more  of 
a  serous  than  of  a 
purulent  character. 
The  tubercles  may 
be  found  present  in  a 
synovial  membrane 
almost  unchanged 
by  inflammation 
where  there  were  no 
symptoms  of  note 
before  death.  Or- 
dinarily, however, 
the  membrane  is 
thickened  and  suc- 
culent, and  studded 
with  tubercles  even 
into  the  subsynovial 
tissue.  The  surface 
tends  toward  granu- 
lations ;  if  these  are 
fully  developed  the 
effusion  is  generally 
purulent  rather  than 
watery.  The  exu- 
dation is  often  fibrin- 
ous, so  that  coagula- 
tion products  of  many  shapes  are  present  in  the  form  of 
loose  bodies  like  melon-seeds,  rice,  etc.  ;  and,  although 
formerly  it  was  held  that  such  bodies  did  not  occur  in 
tuberculous  affections,  Konig  and  Riedel*  now  consider 
that  the  finding  of  these  loose  bodies  in  the  hydrops  of  a 
joint  or  a  tendon  increases  the  likelihood  that  the  affec- 
tion is  tuberculous.  This  tuberculosis  of  the  synovial 
membrane  ordinarily  coexists  with  a  tuberculosis  of  the 
neighboring  bone,  although  there  is  no  communication 
between  the  two,  and,  from  their  appearance,  neither  is 
secondary  to  the  other.10 

Art/tritr  Plastique  Ankylosante. — There  is  a  form  of 
acute  and  subacute  synovitis  which  has  been  described 
under  the  acute  forms  as  dry  synovitis.  This  condition 
is  sometimes  found  as  well  in  the  chronic  class.  It  rep- 
resents an  inflammation  with  a  small  exudation  very 
rich  in  fibrine.  It  is  apt  to  be  associated  with  an  infec- 
tious cause,  as  in  gonorrhoea.  The  destruction  of  the  car 
tilage  is  slight,  and  the  ends  of  the  bones  are  soldered 
together  directly  by  the  organized  exudation.  It  is  more 
common  in  the  knee,  but  it  may  affect  tin'  hip,  elbow,  or 
shoulder  (Oaz.  des  Hdp.,  January  23,  1881). 


Fig 


4914. — Section  of  the  Knee-joint  in 
a  Case  of  Chronic  Serous  Synovitis. 
(Schreiber.) 
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a  tendency  to  a  gradual  return  to  embryonic  connective 
and  this  change  is,  as  we  have  seen,  more  advanced 
in  some  spots  than  in  others,  and  in  these  spots  is  formed 
an  erosion  of  the  cartilage  probably  reaching  to  the 
bone.  Often  the  degenerated  cartilage  is  cast  off  into 
the  joint  in  one  piece  or  in  Makes.  As  soon  as  the  gran- 
ulations reach  the  bone  they  attack  the  tissue  of  the 
epiphysis  in  all  directions.  Hyperemia  of  it  has  already 
been  present  forsome  time,  accompanying  the  inflamma- 

iud  its  structure  is  readily  destroyed  by  the  action  of 

ranulations.  When  the  destructive  processes  are 
uot  too  active,  the  osteophytes  are  depositing  fresh  bone 
and  the  periosteum  is  thickened.  There  is  now  no  limit 
set  to  the  destructive  processes;  the  ends  of  the 
bones,  softened  and  embedded  in  a  mass  of  jelly,  are 
crowded  against  each  other  by  the  muscular  contraction, 
and  a  sinus  probably  is  draining  off  the  products  of  the 
destruction.  The  ligaments,  infiltrated  and  degenerated, 
lia\  e  given  way  or  si  retched,  and  dislocations,  complete  or 
partial,  have  probably  already  occurred,  generally  as  a 
result  of  the  predominance  of  the  flexor  muscles  over  the 

•ors.  The  formation  of  intra-articular  abscesses 
and  their  escape  to  the  surface  through  the  degenerated 
capsule  needs  no  explanation  ;  a  fistulous  track,  lined  with 
the  same  gelatinous  material,  marks  their  path.  Some- 
times the  abscess  has  been  extra-articular,  and  results 
from  the  breaking  down  of  the  peri-articular  cellular  in- 
filtration, which  contributes  so  much  to  the  enlargement 
of  the  joint.  The  division  of  the  disease  into  stages  lias 
no  pathological  basis.  The  appearance  of  joints  affected 
secondarily  from  a  primary  bone  lesion  does  not  differ 
from  that  described  above. 

At  any  period  of  the  affection  reparative  processes  may 
set  in.  The  granulation-tissue  then  becomes  less  suc- 
culent, and  the  areolar  tissue  in  it  becomes  more  prom- 
inent and  the  cells  less  numerous.     In  time,  fibrous  tis- 

inis  in  its  place,  and  from  this  may  result  complete 
or  partial  anchylosis,  and  if  these  fibrous  bauds  become 
ossified  so-called  true  anchylosis  is  the  result.  If  the  car- 
tilages have  not  been  extensively  destroyed,  or  if  the  af- 
fection has  been  chiefly  synovial,  any  degree  of  resto- 
ration, even  complete  mobility,  may  result. 

It  is  not  uncommon  to  find  associated  with  fungous 
joint  disease  tuberculosis  of  the  lungs,  or  of  the  menin- 
ges  or  general  miliary  tuberculosis. 

Chronic  purulent  synovitis  is  sometimes  the  result  of 
an  acute  serous  or  purulent  synovitis,  but  the  tendency  in 
healthy  individuals  is  not  to  run  on  to  this  form  ;  when 
this  occurs  it  is  oftenest  in  adults  of  feeble  constitution 
and  in  children  of  the  feebly  resisting  type  described  as 
strumous,  tuberculous,  and  scrofulous,  as  we  shall  see 
later.  It  is  ordinarily  a  very  difficult  matter  to  say, 
clinically,  whether  the  disease  is  primarily  synovial  or 
osseous  ;  formerly  the  tendency  was  to  regard  such  dis- 
eases as  synovial,  but  of  late  years  the  view  has  changed, 
largely  in  consequence  of  the  work  of  Volkmann  and 
Konig,  until  nowit  is  considered  that  in  the  great  majority 

-es  chronic  joint  disease,  especially  in  children,  be- 
gins as  an  osteitis.  Miiller81  analyzed  232  preparations, 
mostly  from  resections,  with  the  following  result : 
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Of  71  other  cases  analyzed  by  Konig,5'2  47  were  osseous, 
and  the  distribution  was  as  follows  : 
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Volkmann,"  as  the  representative  of  extreme  German 
views,  believes  that  fungous  joint  diseases  begin  usually, 
and  in  children  always,  as  a  localized  osteitis  limited  to  a 
spot  in  the  epiphysis  near  the  joint.  Unhappily  figures 
bearing  on  the  subject  are  scarce. 

With  the  discover}'  of  tubercles  in  fungous  joint  disease 
came  into  vogue  the  terms  tuberculous,  etc.,  which  have 
given  rise  to  so  much  discussion.  The  histological  iden- 
tity of  the  structures  described  by  Koster  is  well  enough 
established  by  the  weight  of  evidence.  Tubercle  bacilli 
are  found  in  a  certain  proportion  of  the  cases,  and  a  clear 
ly  tuberculous  history  is  present  in  the  families  of  the 
greater  proportion. 

Sehullcr.  of  Greifswalde,  in  support  of  the  tubercu- 
lous theory  of  joint  inflammations,  rendered  guinea-pigs 
and  dogs  tuberculous  by  the  injection  into  their  lungs 
of  (tuberculous)  sputa  from  cases  of  phthisis,  and  by 
causing  others  to  inhale  the  same  material.  He  then 
wrenched  and  strained  the  knee-joint  and  in  the  greater 
proportion  of  cases  a  fungous  synovitis,  sometimes  at 
tended  by  suppuration,  followed.  The  same  wrenching 
and  straining  in  the  knees  of  healthy  animals  did  not  in- 
duce disease  of  the  joint.'24  Barwell  is  the  chief  objector 
lo  the  experiments,  but  his  objections  lack  force  alto- 
gether. -s  Hueter  demonstrated 26  that  tuberculous  matter 
(phthisical  sputa,  etc.)  injected  into  the  joint  of  an  animal 
will  causeafungoushyperplastic  synovitis  of  the  type  that 
we  have  been  considering,  and  from  this  focus  general  tu- 
berculosis may  follow  ;  and  that  a  piece  of  the  granulations 
from  a  human  synovitis  fungosa,  introduced  into  the  an- 
terior chamber  of  a  rabbit's  eye,  caused  choroid  tubercle, 
and,  later,  general  tuberculosis.  And  Konig  (loc.  cit.),  by 
introducing  the  fungous  proliferations  of  joint-synovitis 
into  the  general  circulation  of  animals,  caused  general 
tuberculosis.  So  much  for  the  experimentation  bearing 
directly  on  the  subject.  The  bearing  of  this  on  the  eti- 
ology, as  well  as  on  the  questions  of  heredity,  trauma, 
and  so  forth,  can  be  best  discussed  after  the  considera- 
tion of  joint  disease  of  bone  origin,  for  the  two  run  into 
each  other  so  much  that  any  separate  consideration  of 
their  etiology  is  almost  impossible. 

II.  Joint  Diseases  Affecting  the  Cartilage 
(Syn..  Chondritis.  Ulceration  of  cartilage,  Degenerations 
of  cartilage,  Fibrillation,  etc.). — Cartilage  is  a  tissue  of 
low  grade,  non-vascular  and  sluggish  in  all  its  reactions, 
and  it  is  to  this  that  we  must  turn  for  the  explanation  of 
the  extreme  rarity  of  primary  inflammatory  disease  of 
the  cartilages  of  the  joints.  Surrounded  on  one  side  by 
synovial  membrane  and  on  the  other  by  bone,  this  tissue 
lies  in  the  neighborhood  of  far  more  irritable  tissues  than 
itself,  which  react  to  any  trauma  or  constitutional  irritant. 
long  before  the  cartilage  docs,  and,  rightly  or  wrongly, 
are  to  be  considered  as  preceding  and  originating  the 
changes  in  the  cartilages. 

Hyaline  cartilage  is  a  bluish-white,  opalescent  Struct 
ure  of  great  density  which  covers  the  ends  of  the  bones 
in  all  diarthrodial  joints.  It  is,  as  we  have  seen,  Don  vas 
cular,  and  derives  its  nutriment  from  the  bone  and  syno- 
vial membrane,  which  furnishes  another  explanation  why 
secondary  affections  are  so  common.  It  consists  of  hya- 
line substance  and  corpuscles,  which  lie  embedded  in 
the  former  and  contain  one  or  more  nuclei  ;  they  fill  the 
spaces  in  the  matrix.  These  corpuscles  lie  near  the  joint 
surface  in  layers  parallel  to  it,  but  deeper,  near  the  bone, 
in  columns  perpendicular  to  the  cartilaginous  surface, 
which  accounts  for  the  readiness  which  the  cartilage 
shows  to  be  chipped  vertically.  Externally  the  cartilage 
is  attached  i<>  I  lie  bone  by  the  perichondrium,  and  the  in- 
ternal surface  lies  free  and  moist  in  the  joint. 

Fibro-cartilage,  when  present,  appears  as  something  in- 
termediate between  libroustissueand  cartilage.   It  appears 
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,,l  course,  extremely  obscure.  In  some  of  the  eases  re- 
ported it  was  traumatic  in  origin,  in  others  no  cause  was 
assignable.  Some  patients  were  old,  others  young;  in 
fact,  there  seems  nothing  to  indicate  in  which  direction 
the  cause  lies. 

The  etiology  of  secondary  inflammation  is  to  besought 
in  the  cause  of  the  primary  affection — trauma,  tubercu- 
losis, a  penetrating  wound  of  the  joint,  or  whatever  may 
the  root  of  the  synovitis  or  osteitis.  Reyher  de- 
scribed a  change  in  the  cartilage  due  to  disuse  of  the 
joint  characterized  by  a  slow  inflammatory  process,  which 
ir  produced  by  immobilizing  for  weeks  the  limbs  of 
some  dogs. 

Fatty  degeneration  of  cartilage  is  an  ill-defined  process 
accompanying  the  later  stages  of  chronic  synovitis,  oc- 
curring in  old  age  and  as  a  subordinate  process  in  rheu- 
matoid arthritis.  But  here  fibrillary  degeneration  is  the 
characteristic  form,  along  with  the  increased  bone-forma- 
tion, hut  fibrillary  degeneration  pure  and  simple  is  the  ex- 
pression of  the  general  morbid  condition  known  as  rheu- 
matoid arthritis. 

Gouty  degeneration  expresses  its  etiology  in  its  name. 
A-  to  the  deposition  of  soda  urate  there  are  two  theories 
in  vogue — one,  that  the  uric  acid  in  the  blood  is  deposited 
as  soda  urate  in  the  cartilages,  the  other,  that  the  soda 
mate  is  formed  in  the  cartilages  itself  and  remains  there 
because  there  are  no  blood-vessels  to  carry  it  away.  The 
hitter  theory  gets  support,  says  Mr.  Marsh,  from  the  fact 
that  gouty  deposits  outside  of  the  joints  are  found  in 
non-vascular  structures  like  the  fascia?  and  tendons.  It 
occurs  more  in  the  central  than  in  the  peripheral  parts 
of  the  cartilage. 

(d)  Loose  Bodies  in  the  Joints  (Syn.  :  Loose  cartilages, 
Mures  articulorum.  Corpora  libera  articulorum,  Joint 
mice,  Floating  or  movable  bodies  in  joints,  etc.). — Loose 
boilies  in  the  joints  are  classified  according  to  their  struct- 
ure. There  are  three  classes  :  1,  Fibromatous  ;  2,  li- 
pomatous  ;  and,  3,  chondromatous.  (Hueter.)  In  size 
they  vary  from  that  of  a  small  pea  to  that  of  a  horse-chest- 
nut or  larger,  and  they  are  of  all  shapes.  The  smaller 
ones  are  oftenest  shaped  like  melon-seeds  or  irregularly 
round,  while  the  larger  ones  are  more  regularly  round, 
concavo-convex,  or  spherical.  Sometimes  they  are  fac- 
eted and  crowded  together  like  the  carpal  bones,  and 
sometimes  they  are  mulberry -shaped  or  pyriform.  In 
one  joint  they  may  appear  singly  or  in  great  numbers, 
and  they  may  vary  a  great  deal  in  size  in  the  same  joint. 
Mr.  T.  Smith  removed  recently  over  four  hundred  from 
one  knee-joint."  The  knee-joint  is  by  far  the  most  apt 
to  he  affected,  and  Barwell  estimates  that  nine-tenths  of 
all  cases  occur  in  that  joint.28  Next  in  frequency  comes 
t lie  elbow,"1  and  all  of  the  larger  joints  are  liable  to  con- 
tain these  bodies,  even  the  temporo-maxillary  articula- 
tion, it  is  said,  having  been  once  affected.  In  external 
appearance  they  are  whitish  or  yellowish,  and  vary 
from  a  soft  consistency  to  a  bony  hardness.  On  section 
ilie\  show  either  a  plain  fibrous  structure,  or  a  fibrous 
.sheath  enclosing  a  mass  of  fat,  or  even  the  structure  of 
hyaline  or  fibro-cartilage  (ordinarily  without  corpuscles), 
or  that  of  bone  tissue,  oftenest  without  Haversian  canals. 
Not  infrequently  they  present  a  combination  of  two  of 
these  forms. 

Their  chief  interest  lies  in  the  method  of  their  forma- 
tion. A  matter  of  much  importance  in  their  etiology  is 
the  fact  that  their  presence  is  very  often  associated  with 
rheumatoid  arthritis.  They  are  produced  in  several 
ways  :  1.  In  the  form  of  chronic  serous  synovitis,  de- 
scribed as  synovitis  hyperplastics  tuberosa,  the  hyper- 
trophied  tufts  of  synovial  membrane  often  become  pe- 
dunculated by  so  slight  a  stalk  that  it  breaks  and  the 
enlarged  tuft  is  set  free  in  the  joint-cavity  ;  or,  again,  the 
cartilage  cells  occasionally  found  in  these  tufts  take  on 
activity  and  form  a  mass  of  fibro-cartilage,  which  is  de- 
tached in  the  same  way  ;  or,  rarely,  an  enchondroma  de- 
velops from  the  cartilage  itself  and  becomes  detached. 
2.  Osteophytes  grow  into  the  joint  from  the  periosteum, 
or  calcareous  or  bony  plates  form  in  the  joint  capsule  or 
cartilage  (and  exceptionally  in  the  synovial  tufts)  in  the 
Condition  of  rheumatoid  arthritis,  and  these  bony  masses 


are  broken  off  or  the  nodules  in  the  capsule  are  detached 
and  form  an  important  class  of  free  bodies.  :i.  Some- 
times the  free  body  seems  to  be  only  the  remains  of  a 
blood-clot  or  the  deposition  from  a  synovitis  particularly 
rich  in  librinc.  -1.  And  lastly,  there  is  certainly  a  class 
of  traumatic  cases  which  have  been  much  discussed. 
Formerly  it  was  held  that  these  free  bodies  (of  the  chon- 
dromatous class)  were  t lie  result  of  the  direct  forcible 
tearing  off  of  pieces  of  cartilage  by  wrenches  or  strains 
or  blows,  and  Hueter  supports  that  view,"  as  does  also 
Virchow.49  The  more  modern  view  is  represented  by 
Konig,  who  does  not  deny  the  possibility  of  this  tearing 
off  of  bits  of  cartilage,  hut  he  insists  upon  its  rarity  and 
shows  the  great  force  necessary  to  detach  them  in  this 
way.  Rather,  he  says,  consider  that  these  pieces  ate  so 
bruised  and  injured"  by  the  trauma  that  their  necrosis 
follows,  and  then  a  spontaneous  osteochondritis  dessicans 
which  leads  to  their  detachment  and  sets  them  free  in 
the  joint. 

Further  cases  in  which  the  traumatic  origin  of  these 
chondromatous  free  bodies  is  beyond  question  are  given 
by  Mr.  Marsh,'1'1  notably  one  where,  three  weeks  after  a 
wrench  to  the  knee,  a  free  body  was  removed  by  Mr. 
Simon,  which  Mr.  Shattock  pronounced  to  lie  a  piece  of 
the  articular  surface." 

There  seems  reason  to  believe  that,  despite  the  lack  of 
blood-vessels,  these  bodies  continue  to  be  nourished,  after 
being  set  free  in  the  joint ;  not  only  does  ossification  take 
place  after  they  are  freed,  but  the  case  of  Recklinghau- 
sen 4*  would  seem  to  show  that  growth  is  also  possible. 

III.  Joint  Affections  Beginning  in  Bone. — The 
pathological  appearances  of  primarily  osseous  joint-dis- 
ease will  be  considered,  so  far  as  possible,  under  two 
heads — (a)  degenerative,  and  (b)  formative  osteitis. 

(a)  Degenerative  Osteitis. — The  type  can  be  described  in 
a  very  few  words — hyperemia  of  the  vessels,  infiltration 
from  the  distended  capillaries,  and  the  formation  of  large 
spaces  (lacunae  of  Howship),  with  absorption  of  the  tra 
beculae  ;  fatty  degeneration  of  the  bone-cells,  and  their 
final  replacement  by  embryonic  tissue.  The  mechanism 
is,  then,  at  hand  for  any  amount  of  destruction.  The 
greater  part  of  degenerative  osteitis  of  the  ends  of  the  long 
bones  follows  one  type,  which  is  now  called  tubercular. 
It  is  not  here  assumed  that  this  term  is  correct  ;  the  path- 
ological appearances  will  be  described,  and  the  evidence 
for  and  against  the  tubercular  character  of  the  affection 
will  be  presented. 

This  type  of  disease  presents  itself  ordinarily  in  the 
spongy  tissue  of  the  epiphyses  of  the  long  bones,  oftenest 
near  the  line  of  junction  with  the  shaft,  sometimes  very 
close  to  the  articular  cartilage,  however,  and  sometimes 
in  the  periosteum.  It  presents  itself  under  two  forms  (1), 
commonly  as  a  single  focus,  or  multiple  foci  of  diseased 
tissue  (encysted  tubercle  of  Nelaton),  and  (2)  rarely  as  a 
simultaneous  tuberculous  infiltration  of  the  whole  epi- 
physis (infiltrated  tubercle  of  Nelaton).  It  is  impossible 
to  identify  these  appearances  with  all  the  various  names 
by  which  they  are  known;  some  of  the  prominent  are 
given.  And  first,  the  term  caries  must  be  considered, 
which  is  to-day  only  a  loose  term  for  all  sorts  of  bone 
disintegration,  used  especially  by  surgeons.  Oftenest  it 
means  this  form  of  bone  disease  under  consideration.  It 
is  a  term  which  will  be  avoided  in  this  article.  Ziegler 
gives  the  following  synonyms  for  tuberculous  osteitis  : 
"Caries  mollis  sive  fungosa,  scrofulose  caries,  tuhercu- 
lose  caries,  Knochen-nekrose,  Knocheii  abscess,  fungose 
arthritis,  fungus  articuli,  Gliedsschwamm,  scrofulose 
Gelenkentziindung,  Gelenk-caries,  arthrocase,  tumor  al- 
bus,  caries  sicca,"  etc.20  Of  French  terms  may  be  men- 
tioned osteoperiostite  tuberculeuse  chronique,  tuberculose 
articulaire,  etc.,  not  to  mention  such  fine  distinctions  as 
tubercule  tardif  a  evolution  rapide  and  osteite  tuber- 
culeuse aigue.4'  In  English  one  identifies,  as  synonyms, 
scrofulous  joint-disease,  tuberculosis  of  bone  and  joints, 
spina  ventosa,  and  the  greater  proportion  of  cases  of 
chronic  articular  osteitis  (Gibney,4"  e.g.,  considering  no 
other  form  of  this  than  the  tubercular). 

1.  In  the  formation  of  single  and  multiple  foci  of  dis- 
ease the  first  change  noticeable  to  the  naked  eye  is  the 
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the  spot  of  diseased  tissue  becomes  cheesy  and  the  granu- 
lation-wall surrounding  it  changes  from  its  erosive  to  a 
formative  action,  having  a  tendency  to  send  processes 
into  the  cheesy  mass,  which  processes  become  fibrous  and 
ultimately  bony  tissue,  but  the  tendency  is  to  incomplete 
scarring.  A  bit  of  tuberculosis  granulation  remains  be- 
hind perhaps  for  years,  and  explains  in  a  measure  the  ten- 
dency  to  late  relapses  in  this  class  of  disease.  The  entire 
absorption  of  large  sequestra  is  very  doubtful  (Konig). 

Primarily  or  secondarilyr,  the  periosteum  is  quite  sure 
to  be  affected.  If,  primarily,  a  tuberculous  focus  is  Been 
under  the  periosteum  and  tiie  bone  destruction  around  it 
i-  superficial,  it  is  called  a  peripheral  caries;  but  if  the 
periosteal  focus  is  secondary,  it  communicates  with  the 
original  point  of  disease  in  the  marrow.  The  periosteal 
foci,  like  the  others,  become  cheesy  or  melt  down  to  form 
abscesses.  But  even  before  the  tubercular  focus  is  de- 
posited in  the  periosteum,  increased  periosteal  activity 
begins  ;  sometimes  with  absorption  of  the  deposited  inner 
layers,  as  in  spina  ventosa,  where  the  whole  circumfer- 
ence increases,  yet  the  marrow  cavity  increases  still  more 
all  the  time  ;  while  in  other  cases  osteosclerosis  (a  forma- 
tive osteitis)  takes  up  the  whole  bone. 

With  Koch's  discovery  of  the  bacillus  of  tubercle  in 
1882,  there  came  in  a  new  criterion  in  the  determination 
of  whether  or  no  certain  microscopical  appearances  really 
represented  tuberculosis.  The  question  of  the  importance 
of  inoculation  results  belongs  rather  to  the  domain  of  eti- 
ology, whereas  the  presence  or  absence  of  bacilli  is  de- 
termined by  a  simple  microscopical  examination.  They 
are  found  lying  oftenest  in  the  giant-cells,  sometimes  in 
the  other  cells;  they  are  few  in  number,  and  hard  to 
find.  Koch50  found  them  in  two  cases  out  of  four  in 
fungous  joint  disease.  Since  then  various  observers  have 
found  them  in  a  varying  proportion  of  all  cases  examined. 
Bchuchardt  and  Krause  examined  all  cases  of  "  fungous 
and  scrofulous  joint  disease  "  coming  to  Volkmann's 
clinic  for  some  weeks,  some  forty  cases  altogether,  in  all 
of  which  they  found  the  bacilli  of  tuberculosis  ;  but  they 
were  very  few  in  number,  and  very  hard  to  find.  A 
modification  of  Ehrlich's  method  was  used,  the  details 
of  which  can  be  found  in  the  article  Bacteria.  In  one 
cold  abscess  twenty  sections  were  required  to  find  two 
bacilli.  Kanzler,51  ia  15  cases  of  bones  and  joints  ex- 
amined, found  bacilli  in  only  8.  Muller"  examined 
some  39  cases,  using  pus  for  the  most  part,  and  in  a  few 
CBSes  he  was  unable  to  find  the  bacilli,  although  he  would 
examine  most  carefully  perhaps  twentyr  preparations  of 
each.  He  believes,  on  the  strength  of  this,  that  it  is 
possible  to  have  tuberculous  joint  disease  without  the 
presence  of  bacilli.  Castro  Soffia,53  in  a  great  number 
of  clinical  cases  of  bone  tuberculosis  examined  for  ba- 
cilli, was  always  able  to  find  them.  Reuben,54  in  5  cases 
of  spina  ventosa,  otherwise  free  from  tuberculous  dis- 
ease, found  the  bacilli  in  all  cases,  looking  for  them  in 
the  granulations,  and,  moreover,  inoculation  wras  suc- 
cessful. In  general,  the  results  of  later  years  arc  more 
positive  than  the  earlier  results,  probably  from  perfection 
of  methods.  The  evidence  presented  seems  to  justify  the 
conclusion  that  in  most  cases  of  chronic  joint  disease  of 
the  character  just  described,  tubercle  bacilli  are  present, 
but  that  the  examination  for  them  is  difficult  ;  and,  more- 
over, that  they  are  present  in  smaller  numbers  at  the  late 
stage,  when  most  examinations  are  made;  probably  in 
the  *tage  of  invasion  an  examination  of  the  tissues  would 
show  many  more. 

The  results  of  inoculation  experiments,  as  establishing 
the  identity  of  bone  tuberculosis,  and  that  of  the  lungs, 
for  instance,  will  be  considered  under  the  etiology. 

'/"/•//  Infection  of  the  Joint. — With  regard  to  the 
ultimate  infection  of  the  joint  from  the  epiphyseal  focus, 
the  process  is  easily  understood.  The  seat  of  the  disease 
is  ordinarily  not  far  from  the  cartilage  when  it  is  begin- 
ning, as  we  have  seen  ;  it  excites  no  joint  inflammation, 
but  when  it  reaches  a  certain  stage,  even  before  it  breaks 
into  the  joint,  inflammatory  reaction  in  the  joint  begins. 
This  is  perfectly  well  established  ;  take  one  of  Lanne- 
longue's  early  autopsies:55  e.g.,  in  a  case  of  early  hip 
disease,  a  focus  the  size  of  a  pea  was  found  in  the  epiph- 
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ysis,  2  mm.  from  the  cartilage  ;  it  was  caseous  and 
did  not  in  any  way  communicate  with  the  joint,  yel  al- 
though there  was  no  effusion  the  capsule  was  thickened, 
the  synovial  membrane  in  parts  thickened  and  fungous, 
and  the  round  ligament  already  vascular  and  fungous. 
The  cartilage  in  certain  parts  was  thinner  and  losing  its 
elasticity.  One  other  of  his  autopsies  and  the  early  re- 
sections of  Volkmann  5"  show  the  same  point,  even  more 
advanced  joint  changes  being  found  than  Lannelongue's 

autopsies  showed,  viz., 
increased  synovial  fluid, 
swelling  of  periarticular 
structures,  and  thick  and 
red  synovial  membrane. 

It  should  be  remembered 
that  opportunities  to  Btudy 
the  early  stages  of  joint 
affections  are  very  rare,  but 
it  would  seem  then  as  if 
often  the  joint  were  in- 
volved and  inflamed  in  the 
first  place  by  contiguity 
rather  than  by  direct  infec- 
tion, and,  by  its  inflamma- 
tion and  softening,  the  car- 
tilage over  the  diseased 
spot  of  bone  was  rendered 
the  more  ready  for  the  di- 
rect invasion  of  the  pus  and  caseous  material  from  the 
primary  focus.  The  destruction  now  spreads  in  the  di- 
rection of  least  resistance,  ordinarily  in  the  direction  of 
the  joint  surface,  the  cartilage  being  already  thinned  and 
degenerated,  and  the  synovial  membrane  soft  and  fun- 
gous with  the  articular  lamella  perforated  ;  the  cartilage 
at  last  gives  way,  and  the  original  focus  cavity  com- 
municates with  the  joint  cavity. 

"The  danger  to  the  joint  begins  with  the  softening 
of  the  cheesy  masses"  (Volkmann).  When  once  the 
pus  has  broken  through  the  softened  and  degenerated 
cartilage  and  has  reached  the  synovial  membrane,  a 
purulent  synovitis  is  at  once  started  up  which  speedily 
assumes  a  fungous  and  destructive  character,  and  a 
"  panarthritis"  has  begun.  Thickening  of  the  capsule, 
infiltration  of  the  periarticular  tissues,  and 
thickening  of  the  ends  of  the  bones  follow 
quickly,  and  abscess  formation  and  all  the 
other  complications  are  ready  to  follow. 
It  matters  little  now  whether  the  process  be- 
gan in  the  synovial  membrane  or  the  bone  J 
this  stage  being  the  same  in  its  clinical 
appearances  and  its  capability 
for  evil.  Any  amount  of  de- 
struction is  of  course 
easily  possible — ero- 
sion of  the  articular 
surfaces,  spontane- 
ous subluxations  ani~ 
luxations  of  the 
joints,  cold  abscesses 
of  any  extent  reach- 
ing the  surface  and 
continuing  to  dis- 
charge by  many  si- 
nuses ;  and,  worst  of 
all,  from  the  local 
disease  comes  the  dis- 
semination of  gener- 
al tuberculosis,  or  tu- 
bercular meningitis, 
or  phthisis.  Fl°-  *»»• 

Sometimes,  however,  the  focus  is  so  situated  that  the 
line  of  least  resistance  takes  it  to  another  part  of  the 
bone  surface  away  from  the  joint  ;  Volkmann  showed 
clearly  that  this  was  no  very  uncommon  occurrence.  As  it 
readies  the  periosteum  the  latter  thickens  and  inflames, 
and  finally  softening,  allows  the  pus  from  the  original  fo- 
cus to  pass  into  the  periarticular  structures,  there  to  form 
an  abscess  which  must  lie  evacuated  externally  or  break. 
Sometimes  this  ends  the  disease,  the  granulation   tissue 
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jtage  the  joint  may  show  marked  lateral  mob.uty  ;  and 
finally,  al  llic  attached  border  of  the  capsule  as  well  as 
in  the  ligaments  themselves,  there  begins  a  dense  hone 
formation  which  contributes  to  the  ensheathing  bony 
mass.  The  osteophytes  are  more  rounded  and  fiat  than 
one  is  accustomed  to  see  in  bone  formation,  after  fract- 
ures, e.g.,  and  from  the  fact  that  ossification  is  not 
preceded  by  any  especial  vascularity,  the  new-formed 
bone  is  more  dense  and  compact  than  normal;  the  tis: 
ossify  just  as  they  are.  The  muscles  controlling 
the  joint  atrophy,  from  disuse  largely,  and  the  tendons 
arc  ■'  absorbed  "  as  well  as  the  intra-capsular  ligaments. 
"The  absorption  of  tendons  is  best  illustrated  in  the 
shoulder,  where  that  part  of  the  long  tendon  of  the  bi- 
ceps which  lies  within  the  capsule  is  often  found  dis- 
placed from  its  groove  and  frayed  out,  or  completely 
worn  through,  and  its  two  ends,  separated  by  a  consider- 
able interval,  are  adherent  to  the  subjacent  bone." 

There  is  oftenest  at  the  commencement  more  or  less 
synovial  effusion,  but  suppuration  practically  never  oc- 
curs, and  synovial  effusion  occupies  at  most  a  subordi- 
nate place. "  In  the  late  stages  there  is  apt  to  be  periartic- 
ular <edema  of  the  affected  joint,  and  the  skin,  even  be- 
fore that,  becomes  thin  and  drawn,  and  shows  most 
plainly  the  deformed  outline  of  the  joint. 

Exostoses.  Exostoses  of  the  articular  ends  of  the  bones 
are  rarely  large  enough  to  affect  the  joint,  except  by  in- 
volving tendons  in  their  growth.  They  are  of  two  kinds  : 
first,  small  spur-like  processes  or  rounded  projections, 
tin-  result  either  of  an  inflammatory  process,  or  of  a  sim- 
ple hypertrophy;  and,  second,  several  large  lobulated, 
spongy  masses  of  bone  called  diffused  osteoid  tumors, 
which  occasionally  involve  and  destroy  a  joint,  as  in  the 
cases  of  Paget 60  and  Lancereaux,29  where  the  knee-joint 
was  so  badly  involved  by  the  growth  of  one  of  these  os- 
teoid tumors  from  the  tibia  and  femur  that  amputation 
became  necessary.  In  structure  they  all  show  typical 
houe  formation,  and  both  classes  belong  rather  to  the 
order  of  pathological  curiosities. 

Morbid  Periosteal  Growth.  There  is,  of  course,  a 
I  amount  of  formative  osteitis  of  the  articular  ends 
of  the  bones  accompanying  tuberculous  and  syphilitic 
disease  of  the  epiphyses,  from  the  deposit  of  either 
tubercles  or  gummata  in  the  periosteum,  and  oftener 
perhaps  from  the  simple  morbid  activity  of  the  perios- 
teum. Thickening  of  the  great  trochanter  in  hip  dis- 
ease, e.g.,  is  a  well-marked  physical  sign  in  most  cases. 

IV.  Disease  of  Periarticular  Structures  Af- 
fecting Joints. — {a)  Ligamentous  Affections. — It  was 
formerly  thought  that  diseased  ligaments  were  often  the 
cause  of  chronic  joint  disease.  William  Adams  wrote  : 
"  Strumous  joint  disease  commences  most  frequently  in 
some  of  the  ligaments  of  the  joints. "  To-day  we  know  that 
the  commonest  beginning  of  chronic  joint  disease  is  in 
the  bones ;  yet  the  fact  remains,  that  a  wrench  or  sprain 
causing  evidently  injury  to  a  ligament  (of  perhaps  ever 
so  slight  a  character)  is  sometimes  the  starting-point  of  a 
chronic  joint  affection. 

Ligaments  are  as  slow  to  repair  as  they  are  to  inflame  ; 
occasionally  they  are  found  in  a  state  of  inflammation, 
in  which  case  they  are  thick  and  pulpy,  even  when  no 
laceration  has  taken  place.  In  gout  they  may  be  the  seat 
of  the  deposit  of  chalk-stones  (tophi)  before  other  locali- 
ties are  affected. 

(b)  Periarticular  Abscess. — Suppuration  in  the  peri-ar- 
ticular cellular  tissue  and  subsequent  affection  of  the 
joint,  may  start  from  an  open  skin-wound  which  has 
been  infected,  or  from  an  injury  to  the  limb  where  cel- 
lulitis has  come  on  in  consequence  of  the  trauma. 
Again,  in  children  of  feeble  type,  periarticular  abscess 
of  a  slow  and  chronic  character  is  not  unlikely  to  arise 
after  slight  bruises,  and  sometimes  after  no  perceptible 
injury  at  all.  Any  of  these  abscesses,  if  they  are  not  at 
once  evacuated,  are,  of  course,  likely  to  infect  a  neigh- 
boring joint ;  occasionally,  the  abscess  from  one  diseased 
joint  burrows  a  long  distance,  and  in  its  course  either 
opens  into  another  joint  or  passes  so  near  to  it  that  infec- 
tion of  the  second  joint  takes  place.  This  may  follow 
psoas  abscesses,  where  the  pus  travels  near  enough  to  the 


hi])  to  infect  it.     This  explains  a  certain  number  of  the 

cases  of  liip  disease  secondary  to  l'ott's  disease. 

(<■)  Inflammation  <;/'  Bursa. — The  inflammation  of  bur- 
sa' from  wounds,  bruises,  or  constitutional  causes,  may 
lead  to  the  secondary  inflammation  of  the  joints  with 
which  thty  happen  to  connect.  For  example,  the  large 
bursa  between  the  neck  of  the  glenoid  process  and  t lie 
subscapular  muscle  is  ordinarily  in  connection  with  the 
.shoulder-joint,  as  is  the  case  more  rarely  with  the  bursa 
under  the  deltoid.  The  bursa  beneath  the  triceps  tendon 
is  oftenest  a  prolongation  of  the  elbow  synovial  mem- 
brane. The  bursa  under  the  psoas  and  iliacus  tendon 
frequently  communicates  with  the  hip-joint,  and  the  bursa 
in  the  popliteal  space  often  communicates  with  the  knee- 
joint.  These  are  the  common  paths  of  communication, 
but  at  most  joint  disease  is  rarely  caused  in  this  way. 

As  other  causes  of  impairment,  rather  than  disease,  of 
joints,  may  be  mentioned  the  following  :  cicatrices  after 
burns,  wasting  of  muscles  and  ligaments  after  infantile 
paralysis,  and  muscular  contractions  causing  malposi- 
tions of  the  joints  after  hemiplegia,  etc. 

Joint  Affections  Dependent  upon  a  Constitu- 
tional Disease. — Joint  affections  may  be  simply  the 
local  manifestations  of  a  constitutional  disease  as  in  rheu- 
matism and  gout,  and  to  a  certain  degree  in  malignant 
disease  and  syphilis. 

Tuberculous  affections  are  primarily  local,  but  de- 
pendent on  a  diminished  power  of  resistance  on  the  part 
of  the  patient.  A  consideration  of  this  view  of  the  sub- 
ject is  important. 

(a)  Tuberculosis. — It  was  noted,  in  speaking  of  the  chief 
class  of  degenerative  osteitis,  that  microscopical  evidences 
of  tubercle  structure  were  found,  and  that,  moreover, 
tubercle  bacilli  in  small  numbers  were  almost  always 
present  in  the  same  group.  The  importance  of  inocula- 
tion results  is  perhaps  of  more  consequence  in  establish- 
ing the  etiology  of  this  affection  than  either  of  these 
others. 

Hueter  injected  sputa  from  phthisical  patients  and  de- 
tritus from  tubercular  glands  into  the  joints  of  dogs,  and 
found  that  it  excited  in  them  a  synovitis  hyperplastica 
granulosa,  as  he  terms  it,  of  the  same  type  that  one  finds  in 
tumor  albus,  etc. ,  of  the  human  subject.  From  this  focus 
a  general  tuberculosis  often  developed,  and  caused  the 
death  of  the  animal.'6  Also,  he  introduced  the  granula- 
tions from  a  human  tumor  albus  into  the  circulation  of 
several  dogs,  and  caused,  with  much  regularity,  general 
miliary  tuberculosis.  Schuller"1  threw  further  light  on 
the  relationship  between  joint  affections  and  general 
tuberculosis  by  the  following  experiments  :  Guinea-pigs 
and  dogs  were  rendered  tuberculous  by  inhaling  solu- 
tions of  phthisical  sputa  and  tuberculous  detritus  for  half 
an  hour  a  day  for  several  days,  and  by  the  occasional  in- 
jection into  their  lungs  of  the  same  solutions.  The  knee- 
joint  of  each  was  then  wrenched  or  violently  contused, 
and,  with  a  few  exceptions,  a  synovitis  granulosa  hyper- 
plastica of  a  purely  tuberculous  type  followed  in  the  in- 
jured joint,  while  but  few  tubercles  were  found  in  the 
lungs.  Similar  injuries  to  healthy  animals  caused  no 
such  joint  disease.  Barwell6'  takes  exception  to  these 
experiments,  and  considers  that  Schullcr's  experiments 
conclusively  prove  "that  a  tubercular  state  of  the  body 
docs  not  produce  joint  disease.  In  other  words,  the 
earlier  phases  of  joint  disease  are  not  tuberculous," 
chiefly  on  the  ground  that  in  only  six  of  the  twenty 
four  animals  were  structures  like  tubercles  found  in  the 
granulations  of  the  diseased  joints,  and  these  structures 
Harwell  considers  as  purely  inflammatory.  He  is,  how- 
ever, the  only  author  of  note  who  rejects  Schiiller's 
very  careful  work,  and  his  article  is  not  convincing  or 
modern. 

Miiller63  showed  very  clearly  the  channel  of  infection 
by  which  the  bacilli  enter.  Tubercular  material  was  in- 
jected into  the  femoral  artery  of  sixteen  rabbits  with  no 
results,  next  into  the  crural  arteries  (whence  come  the 
bone-nutrient  arteries)  of  ten  other  rabbits,  and  in  some 
of  them  were  found  tuberculous  bone  lesions.  Finally, 
the  nutrient  arteries  were  found,  and  into  them  alone  the 
tuberculous  material  was  injected  in  twenty  goats,  and 
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disease  of  this  type  develop  after  the  exanthemata.  Gib- 
niv  sets  it  at  eighteen  per  cent.,  and  Croft  at  7J  per 
cent.;  but  the  subject  has  been  but  little  investigated. 

Distribution.  The  frequency  with  which  different 
joints  are  affected  can  only  be  learned  by  the  consider- 
ation of  large  groups  of  cases.  Schuller  80  gives  the  fol- 
lowing table  from  439  cases  of  Socin  and  his  own  :  Knee, 
86.8;  hip,  15.9;  elbow,  12.7;  tarsus.  11.8;  foot,  9.6; 
hand    6.2  :  shoulder,  4.1  per  cent,,  etc. 

Billroth  and  Menzel61in  1,996  cases  found  the  distri- 
bution as  follows  :  Vertebral  column,  35.2  ;  knee,  11.9  ; 
head  bones,  10.2  ;  hip,  9.4  ;  sternum,  clavicle,  ribs,  9.2  ; 
ankle  and  foot,  7.5  per  cent. 

01  421  rases  observed  at  Basle85  265  were  classed  as 
caries,   and    156   as    fungus  disease,    and   their  location 


was 

Caries. 

Head  8.3  per  cent. 

Pelvis 33.6  " 

Upper  extremities  2"J.3  '• 

Lower  extremities  S3.6  " 

Multiple 2.2  "      " 


Fungus  Disease. 
Upper  extremities  25. (i  per  cent. 
Lower  extremities  74.3    "      " 

Hip     41        "      " 

Knee 50       *'       " 

Foot   25       "      " 


Gibney,  in  614  cases,  mostly  in  children,  found  209 
cases  of  spinal  disease  ;  271  cases  of  hip  disease  ;  103 
cases  of  knee  disease  ;  31  cases  of  ankle  disease. 

Five  hundred  and  thirty  cases  of  chronic  joint  disease 
of  this  type  in  children  have  been  observed  in  the  surgi- 
cal outpatient  department  of  the  Boston  Children's  Hos- 
pital, in  the  last  three  years,  and  they  have  been  located 
as  follows  :  Hip,  220  ;  knee,  64  ;  ankle,  36  ;  vertebral 
column,  202  ;  shoulder,  3  ;  elbow,  1 ;  wrist  and  fingers,  4. 

At  the  New  York  Orthopedic  Dispensary,  dealing  also 
almost  wholly  with  children,  from  1884  to  1886,  inclusive, 
there  were  observed  2,644  cases  of  chronic  joint  disease 
of  this  type,  in  which  there  were  1,178  cases  of  hip  dis- 
ease ;  1,024  of  vertebral  disease  ;  83ofankledisea.se;  319 
of  knee-joint  disease  ;  7  of  wrist  disease  ;  11  of  elbow 
disease;  11  of  shoulder-joint  disease  ;  11  of  multiple  joint 
disease. 

Age.  Tuberculous  joint  disease  is  pre-eminently  a  dis- 
ease of  childhood.  It  is  rarely,  if  ever,  congenital,55  and 
under  one  year  it  is  not  common.  Of  Gibney's  860  cases, 
so  often  alluded  to,  84-J  per  cent,  of  all  cases  occurred 
before  fourteen.  Of  619  cases  of  hip  disease  tabulated 
by  .Mr.  Wright,-3  there  were  : 

Under  6  years 40  cases. 


From    6  to  10  years 110 


10  to  15 
15  to  20 
20  to  25 
25  to  30 
30  to  35 
35  to  40 
40  to  50 
54  to  — 


129  •• 

66  " 

39  - 

17  " 

9  ■ 

4  '• 

3  " 

1  case. 


And 


Total 418  cases. 

Two  years  and  under 28  cases. 

From    2  to    5  years 62 

5  to  10     "      81      " 

"      10  to  14     '■     30      " 

Total 201  cases. 


Mr.  Bryant  has  tabulated  360  cases  as  follows  : 

Under  4  years  126  cases. 

From    5  to  10  years 97 

"      llto20      "     86      " 

"      21  to  30      "    27      " 

31  to  40      "    13      " 

Above  40  years 11      " 

Total 360  cases. 

Taking  Mr.  Wright's  and  Mr.  Bryant's  cases,  and 
adding  365  others  reported  by  Dr.  Say  re,"4  we  have  1,344 
cases  of  hip  disease,  of  which  1,000  occurred  under  fifteen 


years  of  a;_re.  This  is  perfectly  natural,  for  the  tubercular 
diseases  affect  the  growing  epiphysis  or  the  epiphyseal 
junction  during  the  period  of  activity,  and  tuberculosis 
of  all  sorts  is  common  in.childhood. 

The  records  of  the  New  York  Orthopedic  Dispensary 
show  the  liability  at  different  ages  in  the  cases  of  joint 
diseases  of  the  leg  treated  for  the  years  1884— lssi;  : 

Under  8.  8  to  5.  5  to  10.  10  to  15.  15  to  20.  Over  20. 

Hip  Ho  316  509  140  47  51 

Knee 43  69  94  28  22  63 

Ankle 12  18  24  is  4  7 

170        403        627        ISO  73  121 

The  liability  of  the  aged  to  tuberculous  joint  disease 
must,  however,  not  be  overlooked.  The  fact  that  people 
over  sixty  are  more  often  "  scrofulous  "  than  people  be- 
tween thirty  and  fifty,  is  noted  by  Sir  James  Paget.65  The 
patients  may  be  scvent3--five  or  ninety,  and  cases  of 
hip  disease  present  the  same  pathological  appearances 
here  as  in  young  children.  Paget  speaks  of  the  affection 
as  one  which  he  frequently  meets.  The  course  of  the 
disease  is  naturally  more  rapid  and  destructive  than  in 
the  young. 

There  is  probably  a  slightly  larger  proportion  of  tuber- 
cular joint  disease  among  boys  than  among  girls.  Of 
619  cases  of  hip  disease  collected  by  Wright,  there  were 
371  males.  Holt,13  in  2,307  cases  of  hip  disease,  found 
1,178  males  and  1,129  females,  but  the  preponderance  is 
very  slight,  and  Mr.  Bryant  thinks  one  sex  as  liable  as 
the  other.  Barwell  thought  that  the  presence  of  phimo- 
sis in  a  measure  accounted  for  this  preponderance  of 
males  in  hip  disease,  at  least,  and  in  100  cases  of  hip  dis- 
ease he  found  83  in  a  condition  of  more  or  less  complete 
phimosis,  Wright  examined  63  cases  taken  at  random, 
12  of  which  were  hip  disease,  and  he  found,  although 
the  number  is  too  small  to  generalize  from,  that  in  the  hip- 
disease  cases  sixty-seven  per  cent,  had  phimosis,  while  in 
the  others  only  fifty  per  cent.  Dr.  Sayre  is  also  an  advo- 
cate of  phimosis  as  an  exciting  cause  of  hip  disease,  but 
its  true  place  has  yet  to  be  settled. 

Quiet  disease,  a  term  applied  by  Paget,  simply  refers 
to  a  class  of  tuberculous  joint  disease  characterized  by 
absence  of  all  characteristic  symptoms.  Muscular  fixa- 
tion is  present,  however. 

(/>)  Joint  Complications  in  Acute  Infectious  Diseases. — 
The  acute  infectious  diseases  in  which  joint  complica- 
tions occur  are  as  follows  :  Measles,  scarlet  fever,  small- 
pox, typhus  fever,  typhoid  fever,  cerebrospinal  me- 
ningitis, pneumonia,  dysentery,  diphtheria,  erysipelas, 
epidemic  parotitis,  pertussis,  puerperal  fever,  pysemia, 
septicaemia,  malaria,  gonorrhoea,  and  after  the  use  of 
catheters  and  sounds. 

The  pathological  appearances  are  those  of  acute  and 
chronic  serous  or  purulent  synovitis  of  one  or  several 
joints.  Sometimes  the  inflammation  assumes  a  pseudo- 
membranous character,  as  occasionally  in  scarlet  fever 
ami  puerperal  fever.  The  infectious  material  ordinarily 
reaches  the  joint  through  the  circulation,  but  sometimes, 
as  in  puerperal  fever,  acute  infectious  osteomyelitis,  and 
erysipelas,  it  comes  from  separate  foci  of  disease,  either 
by  the  lymph-channels  or  by  direct  extension. 

These  diseases  are  now  almost  universally  attributed 
to  the  presence  in  the  joints  of  micro-organisms  of  infec- 
tious character.  Such  theories  as  that  of  William  Ord, 
e.g.,  that  gonorrheal  synovitis  is  the  result  of  reflex  nerve 
disturbance,  have  not  enough  in  their  favor  to  make  them 
acceptable  in  the  present  tendency  of  pathology.  Micro- 
organisms are  found  in  the  diseased  joints  and  in  serous 
synovitis,  their  character  differing  from  those  in  purulent 
synovitis.  It  seems  as  if  the  question  of  whether  the 
synovitis  were  to  be  a  mild  serous  one,  or  a  violent  de- 
structive purulent  form,  was  determined  by  the  kind  of 
micro-organism  reaching  the  joint,  rather  than  by  the  es- 
pecial infectious  disease  which  may  be  present.  In  serous 
effusions  one  finds  the  organisms  which  characterize  the 
especial  disease  present,  and  in  greater  or  less  number 
different  forms  of  pyogenic  cocci  ;  whereas  in  purulent 
and  phlegmonous  processes  one  finds  exclusively  sue  h 
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are  either  the  outcome  of  an  acute  joint  rheumatism,  or 
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The  structure  attacked  is  chiefly  the  pynovtal  mem- 
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the  cartilage,  ligaments,  and  syno- 
vial membrane  are  stained  by  it, 
and  the  cartilage  shows  a  tendency 
to  degenerate.  Microscopical  ex- 
amination of  the  cartilage  in  the 
reported  by  Mr.  Legg,  showed 
only  the  ordinary  early  changes 
of  inflammation.  All  the  changes 
seem  purely  the  results  of  synovial 
haemorrhage. 

(/<)  Rachitis. — Rickets  needs 
only  to  be  mentioned  as  an  occa- 
sional cause  of  joint  disease.  The 
ling  of  the  ends  of  the  long 
es  is  of  course  characteristic, 
and  in  addition  to  that  the  twisting 
and  bending  of  the  shafts  warps 
and  distorts  the  articulations,  so 
that  the  whole  bearing  of  the 
knee-joint,  for  instance,  may  be 
changed.  The  stretched  liga- 
ments yield,  and  incomplete  dislocations 
may  result.91    A  laxity  of  the  peri-articu- 


d^, 


matism  of  the  spine,  and  gunshot  wound  of 
the  brachial  plexus. 

These  joint  symptoms  indicate  an  in- 
flammatory synovitis,  which  may  subside 
or  may  occasion  anchylosis ;  there  are 
usually  also  symptoms  indicative  of  vaso- 
motor  disturbance   of   the   skin   and  soft 


■-fj 


■ 
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4922.— Enlargement  of  the  Knee-joint  in  a  Case 
of  Spinal  Arthropathy.     (Morrant  Baker.) 


occurs   in   the    early 


lar  ligaments   often 
stages  of  rickets.98 

Joint  Affections  Dependent  upon 
Disease  of  the  Nerves 
or  Nerve  Centres. — (a) 
Spinal  Arthropathies.  — 
Diseases  of  the  joints  de- 
pendent on  diseases  of  the 
nerve  or  nerve  centres  are, 
as  yet,  but  little  under- 
stood. Cases,  however, 
have  been  reported  where 
local  joint  manifestations 
appeared  to  be  secondary 
to  the  angular  curvature 
of  spino-hemiplegia,  trau- 


Fio.  4921. — Enlargement  of  the  Elbow  in  a  Case  of  Spinal  Arthropathy.     (Morrant  Baker.) 

tissues,  hyperesthesia,  etc.94    In  locomotor  ataxia  (tabes  dorsalis)  the 
joint  symptoms  are  quite  definite  and  characteristic. 

Joint  Affections  in  Tabes  Dorsalis. — This  affection,  which  was  first 
demonstrated  by  Charcot,  attacks  the  joints  in  the  following  frequency  : 
out  of  107  cases  the  knee  was  affected  78  times  ;  the  hip,  31  times;  the 
shoulder,  21  times  ;  the  tarsus,  13  times  ;  the  elbow,  10  times  ;  the  an- 
kle, 9  limes ;  the  wrist  and  jaw,  each  2  times,  and  the  spine,  1  time. 

The  joint  symptoms  usually  appear  suddenly,  without  known  cause, 
and  often  without  pain.  The  joint  affection  appears  at  an  early  stage 
of  the  disease  of  the  spinal  cord.  The  swelling  of  the  joints  may  be 
quite  large,  and  consist  of  an  effusion  in  the  joint,  and  an  oedema  of 
the  whole  limb.  This  often  appears  suddenly,  and  may  subside,  in 
part,  with  equal  rapidity.  There  are,  of  course,  severe  and  milder 
types.  In  the  severe  cases,  the  synovial  membrane  is  pale  and  covered 
with  granulations,  the  capsule  is  thickened  and  covered  by  a  deposit 
of  lime,  and  in  the  severest  the  capsule  is  entirely  absorbed,  and  the 
ends  of  the  bone  are  distorted,  hypertrophied,  or  atrophied.  The  effu- 
sion is  rarely  purulent,  and  if  so,  it  is  due  to  violence.  Luxation  and 
spontaneous  fracture  may  occur  (Fig.  4923).  The  affection  is,  by  Vir- 
chow  and  others,  considered  to  be  due  to  predisposition  in  the  bones  to 
faulty  cellular  change,  resulting  from  the  nervous  disease  of  the  spinal 
cord,95  Pathologically,  the  morbid  changes  do  not  differ  greatly  from 
those  of  formative  osteitis  (arthritis  deformans),  except  that  the  process 
may  be  much  more  extensive.  The  clinical  course  is  ordinarily 
chronic,  but  it  may  become  rapid  and  be  attended  by  complete  disabil- 
ity of  the  joint. 

The  treatment  is,  of  course,  only  palliative.  Rotter  has  excised  the 
knee  in  four  cases  of  this  affection,  with  a  fair  result  in  two  of  the 
cases,96  but  such  treatment  must  be  only  exceptionally  indicated. 

(b)  Functional  Affection*  of  the  Joints. — Under  the  different  names  of 
hyterical  joints,  hysteria  of  the  joints,  joint  neuralgia,  joint  neurosis, 
neuromimesis  of  the  joints,  nervous  affections  of  the  joints,  a  disability 
has  been  classed  which  is  characterized  by  pain,  inability  to  use  the 
limb,  and  at  times  marked  stiffness  of  the  joint.  The  affection  is  al- 
ways chronic,  and  may  be  accompanied  by  distor- 
tion, which  becomes  permanent.  The  affection 
resembles,  in  many  of  the  subjective  symptoms, 
true  organic  disease  of  the  joint,  and  differs  from 
it  in  its  course  and  objective  symptoms.  The 
trouble  is  usually  idiopathic,  dependent  upon  a 
condition  of  the  nervous  system  ;  but  it  may  fol- 
low trauma,   and   after  fractures  or  sprains  or 


Fio.  4923.— Spontaneous  Luxation  in  Spinal  Arthropathy.     (Schreiber.) 
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There  is  rarely,  in  this  affection,  any  conscious  exagger- 
ation or  deceit  on  the  part  of  patients.  Whatever  appar- 
ent exaggeration  there  maybe  is  due  to  increased  mental 
attention  to  symptoms,  or  to  a  local  hyperesthesia. 

For  the  treatment  the  reader  is  referred  to  the  subjects, 
Hysteria,  Neuromimesis,  as  the  treatment  should  not  be 
local. 

Growing  Pains.— A  joint  affection  incident  to  growth 
has  been  described  by  Bouilly,  and  has  long  been  known 
but  unclassified  by  practitioners,  and  is  popularly  consid- 
ered to  be  incident  to  growth — "  growing  pains."  There 
is  slight  pain,  chiefly  in  the  juxta-epiphyseal  region,  most 

commonly  near  the  lower 
epiphysis  of  the  femur. 
This  pain  is  brought  on  by 
fatigue,  strains,  or  expos- 
ure. In  the  lightest  cases 
the  symptoms  pass  away  in 
a  few  hours.  In  severer 
forms  they  may  last  for 
several  days,  and  the  pain 
be  accompanied  by  slight 
fever.  In  the  severest  form 
the  affection  may  continue 
for  months.  There  may  be 
slight  effusion  in  the  joints, 
but  recovery  eventually 
takes  place.  It  may  occur 
during  the  ages  between 
five  and  twenty-one.97 

Acute  Arthritis  in 
Infants. — English  writers 
have  described,  under  the 
term  of  acute  arthritis  in 
infants,  a  form  of  acute 
epiphysitis  or  juxta-epiphy- 
sitis   occurring  in  infants 


Fig.  4927.— Tumor  of  the  Bone  Involving  the  Joint.     (From  a  Photo- 
graph.) 

from  two  months  to  two  years  of  age.  It  is  of  a  particu- 
larly severe  form.  It  is  extremely  fatal,  death  occurring 
in  13  out  of  27  cases.  Several  joints  may  be  attacked. 
The  knee,  hip,  and  shoulder  are  the  ones  most  frequently 
involved.  The  joint  at  first  is  stiff,  pain  and  swelling 
follow,  and  later  an  abscess  is  formed.  Out  of  27  cases, 
the  hip  was  attacked  14  times,  the  knee  11,  the  shoulder 
"i,  the  ankle  and  elbow  4  times  each,  the  wrist  1.  Out 
of  the  27  cases,  in  20  the  affection  was  monarticular. " 

Tumors  ok  the  Joints. — Tumors  involving  the  joints 
are  malignant  or  benign.  In  the  latter  class  are  to  be 
named  exostoses,  cartilaginous  tumors,  angioma,  aneur- 


ism, and  echinococcus.  The  last  three  are  only  patho- 
logical curiosities  ;  exostoses  have  been  considered  under 
formative  osteitis.  Cartilaginous  tumors  grow  from  the 
peripheral  or  central  pari  of  the  bone  ;  they  occur  chiefly 
on  the  joints  of  the  hands. 

.Malignant  tumors  are  of  vastly  more  importance. 
There  is  a  tendency  among  certain  writers  (Billroth, 
Marsh,  etc.)  to  identify  all  malignant  joint  tumors  with 
sarcoma,  ignoring  the  existence  of  carcinoma.  The  ex- 
istence of  primary  cancer  of  bone  is,  however,  attested 
by  Virchow,  Volkmann,  Forster,  Paget,  and  Harwell. 
Sarcoma  is,  however,  vastly  more  common,  and  it  oc- 
curs in  many  histological  forms,  round-  and  spindle-celled, 
myeloid,  partly  cartilaginous,  and  (rarely  near  the  ends 
of  the  bones)  partly  ossified,  as  the  osteosarcoma.  The 
growth  originates  occasionally  in  the  synovial  membrane, 
ordinarily  in  the  bones  from  the  endosteum  or  perios- 
teum. Sarcoma  infiltrates  soft  parts  of  bone,  and  on 
section  appears  fleshy  and  mottled,  being  oftenest  com- 
posed of  myeloid  or  giant  cells.  The  endosteal  form, 
however,  is  ordinarily  the  spindle-celled  form  and  grows 
less  rapidly,  absorbing  the  bone  and  having  the  appear- 
ance of  having  a  capsule,  which  it  really  does  not  pos- 
sess. Joint  sarcomata  affect  chiefly  young  subjects  from 
fifteen  to  twenty  or  twenty -five  years  of  age.  The  joints 
commonly  affected  are  the  knee,  the  shoulder,  and  the 
wrist. 

Anchylosis. — The  loss  of  mobility  in  a  joint  may 
vary  from  a  small  diminution  in  its  arc  of  motion  to  a 
complete  obliteration  of  all  movement.  Some  of  the 
pathological  processes  that  we  have  considered  are  per- 
fectly capable  of  destroying  the  articular  surfaces  and 
replacing  them  by  granulations.  The  granulations  in 
turn  are  replaced  by  connective  tissue  "  organized  "  di- 
rectly from  the  granulation  tissue.  Consequently  it  is 
easy  to  see  how  fibrous  bands  of  greater  or  less  extent 
are  formed,  running  from  one  bone  surface  to  the  other, 
and  these  in  turn  may  ossify  and  a  solid  bony  mass  may 
be  where  there  was  at  one  time  a  joint.  Oftener,  fibrous 
and  bony  anchylosis  are  found  associated  with  each  other. 
In  the  form  of  synovitis  characterized  by  a  small  fibrin- 
ous exudation  (dry  synovitis)  the  formation  of  fibrous 
bands  between  the  joint  surfaces  is  accomplished  without 
the  intervention  of  granulation  tissue. 

Other  causes  of  the  loss  of  motion  in  joints,  besides 
fibrous  and  osseous  anchylosis  of  the  joint  surfaces,  are  : 
1,  cicatricial  contraction  of  the  articular  capsule  and 
ligaments  ;  2,  adhesions  between  the  folds  of  the  syno- 
vial sac,  causing  restriction  of  joint  motion  and  secon- 
darily degeneration  of  the  cartilages,  in  consequence  of 
inaction  ;  3,  the  buttress-like  osteophytes  in  formative 
osteitis;  and  4,  in  pathological  luxations,  the  result  of  de- 
structive bone  inflammation  causing  loss  of  substance  in 
the  ends  of  the  bones,  and  consequent  malposition  of  the 
articular  ends  of  the  bones. 

Bony  anchylosis  is  of  course  oftenest  the  result  of 
suppurative  synovitis,  primary  or  secondary,  but  not 
necessarily  the  result  ;  for,  of  thirty-five  cases  of  hip-joint 
disease  analyzed  with  reference  to  the  ultimate  amount 
of  motion  in  the  joint  in  suppurative  and  non-suppura- 
tive  cases,  it  was  found  that  the  presence  or  absence  of 
abscesses  had  no  effect  upon  the  ultimate  amount  of  mo- 
tion left  to  the  joint.98  Marsh  found  bony  anchylosis 
present  in  an  ankle-joint  one  month  after  suppuration 
began. 

On  the  other  hand,  as  we  have  seen,  true  bony  anchy- 
losis may  occur  without  suppuration  at  all. 

Distribution  of  .Joint  Diseases. — of  2,002  cases  of 
all  kinds  of  joint  disease  collected  IM  from  the  clinics  of 
Volkmann,100 Langenbeck,"  Bueter,10'  and  Socin,101 1,387 
were  of  the  lower  extremity,  615  of  the  upper. 

The  distribution  of  all  the  various  forms  among  (he 
special  joints  was  as  follows:  knee,  711  ;  hip,  333  ;  fool, 
234  ;  elbow,  183  :  hand,  172;  shoulder,  166  ;  finger,  94  : 
tarsus.  78  ;  toes,  31. 

Of  834  cases  collected  by  Schuller,,0:i  as  showing  the 
frequency  of  the  various  kinds  of  joint  disease,  there  were 
240  cases  (28.7  per  cent.)  of  acute  serous  synovitis  ;  26 
cases  (3  per  cent.)  of  acute  purulent  synovitis  ;  C7  cases 
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Flo.   4930.— Shortening    and  Flexion 
(From  a  photograph.) 


Fig.  4932.- 


-Flexion  in  Double  Hip  Disease. 
a  photograph.) 


(From 


Flo.  4931.— Flexion  in  Hip  Dis- 
ease.   (From  u  photograph.) 


patients  old  enough  to  explain  symptoms,  the 
pain  is  reported  to  be  extremely  sharp  and  se- 
vere, suddenly  interrupting  sleep  and  awaken- 
ing the  patient,  and  leaving  an  ill-defined  sense 
of  an  aching  in  the  thigh  and  hip. 

The  sensitiveness  of  the  joint   may  hecome  so 
great,    ami    an    acute    stage   supervene   during 
which  the  slightest  movement  of  the  patient,  or 
jar  of  the  bed  or  room,   causes  extreme  suffering. 
The  limb  is  flexed   at  the  thigh,  everted  and  ab- 
ducted.   This  stage  may  come  suddenly  and  then 
gradually     pass    away,    the    pain 
diminishing   gradually    under  the        ^^—  — ■— ' 
enforced  treatment  of  rest,  but  it    ^ 
may   be    prolonged    for    months.    ( 
The  patient  will  gradually  hecome   Iw 
able  to  move  the  limb,  or  to  steady      \4x 
the  limb  with  the  sound  limb  or 
with  the  hands.     Characteristic  is 
a  position  frequently  taken  by  the 
patient,  who  places  the  well  foot  on  the 
dorsum  of  the  foot  of  the  affected  limb, 
exerting  pressure  away  from  the  acetab- 
ulum. 

Adduction  or  abduction  of  the  diseased 
limb  are  neither  characteristic  of  the  dis- 
ease from  the  first ;  they  persist  through- 
out the  whole  affection.  Abduction  may 
not  be  present,  and  adduction  may  not 
appear  until  late  in  the  disease. 

Atrophy.  A  marked  atrophy  of  the 
muscles  of  the  thigh  and  of  the  glutei  is 
characteristic.  It  is  supposed  to  be  reflex 
to  the  disease  of  the  joint,104  and  if  the 
muscles  of  the  thigh  are  tested  for  con- 
tractility to  the  irritation  of  the  faradic 
current,  it  will  be  found  that  the  contractility  is  markedly  diminished.  The  upper  part 
of  the  thigh  and  the  tissues  in  the  vicinity  of  the  hip  may  become  swollen,  particularly 
the  lymphatic  glands  of  the  groin — an  oedema  of  the  periarticular  tissues  taking  place, 
similar  to  that  seen  in  the  knee  in  the  so-called  "  tumor  albus;"  this  may  disappear  or 
become  localized  in  the  formation  of  an  abscess. 

Distortion  of  the  Limb.  Flexion  of  the  thigh  is  a  symptom  which,  noticeable  even  in  the 
early  stage  of  the  disease,  becomes  more  marked  as  the  disease  progresses.  It  was  originally 
supposed  to  be  due  to  an  effusion  in  the  capsule  of  the  hip-joint,  but  it  is  seen  together  with 
adduction  and 
abduction  in 
cases  whereno  ef- 
fusion has  taken 
place.  It  is  chief- 
ly due  to  the 
muscular  con- 
traction, which 
is  constant  in 
chronic  disease 
of  the  joint,  and 
partly  to  an  un- 
conscious effort 
on  the  part  of  the 
patient  to  assume 
a  position  most 
comfortable  for 
the  joint  and 
most  protected 
from  jar."  In 
double  hip  dis- 
ease flexion  pro- 
duces a  terrible 
deformity  (Fig. 
4  9  32).  As  the 
disease  progress- 
es adduction  of 
the  femur  takes 
place,  and  the  at- 
titude of  flexion 
and  adduction  is 
characteristic  of 
the  last  stage  of 
the  disease  ^Fig. 
4933). 


■SB 


Iduction.     (From  a  photograph.) 
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In  young  and  frightened  children,  the  tests  for  limita- 
tion of  motion  at  the  hip-joint  are  best  made  with  the 
Child  lying  on  the  mother's  lap,  or  leaning  on  the 
mothers  shoulder;  but  ordinarily  the  best  position  is 
wiili  the  patient  lying  upon  a  hard  flat  surface. 

A  limitation  to  flexion  is  determined  by  flexion  of  the 
normal  limb  on  the  abdomen  to  its  utmost  limit,  ami 
afterward  a  repetition  of  the  motion  of  the  suspected 
limb.  If  the  limb  is  then  extended  so  that  the  popliteal 
space  be  placed  upon  the  hard  surface  on  which  the  pa- 
tient lies,  there  will  normally  be  no  alteration  of  the  po- 
sition of  the  back  ;  if,  however,  there  is  a  contraction  of 
the  psoas  and  iliacus  muscles,  i.e..  a  limitation  in  the 
normal  extension  of  the  limb,  the  back  will  be  arched 
up  as  the  popliteal  space  is  pressed  down. 

This  limitation  to  extension  can  also  be  determined  by 
examining  the  patient  lying  upon  the  belly.  If  one 
hand  be  placed  on  the  sacrum  and  the  thighs  be  alter- 
nately raised  from  the  surface  on  which  the  patient  lies, 
a  difference  in  the  amount  of  motion  at  the  hip  with- 
out moving  the  sacrum  can  easily  be  determined.  The 
limit  to  the  amount  of  abduction  or  adduction  is  deter- 
mined by  placing  one  hand  on  the  anterior  superior 
spine  of  the  ilium  on  the  sound  side,  and  with  the 
other  hand  gently  abducting  or  adducting  the  suspected 
limb. 

Careful  inspection  in  the  early  stages  of  hip  disease 
will  sometimes  show  fibrillary  contraction  of  the  muscles 
of  the  thigh  on  sudden  or 
unexpected  movement  of  the 
limb. 

In  the  later  stages  of  hip 
disease  practical  anchylosis 
of  the  joint  takes  place,  there 
being  no  motion  at  the  hip- 
joint.  This  is  due  to  muscu- 
lar spasm  and  disappears 
under  complete  anaesthesia, 
unless  a  permanent  degenera- 
tion of  the  muscle  has  taken 
place,  or  a  fibrous  anchylosis 
of  the  hip-joint  has  begun  to 
be  developed. 

A  limitation  to  rotation  at 
the  hip  is  not  so  readily  de- 
tected in  the  earliest  stages 
of  hip  disease.  Often  the  foot 
can  be  turned  in  and  out  with 
apparently  normal  freedom  ; 
if,  however,  the  thigh  be  flex- 
ed upon  the  abdomen,  and  an 
attempt  be  made  to  rotate  the 
femur  and  at  the  same  time 
abduct  it,  at  a  very  early 
stage  unusual  resistance  to 
this  motion  will  be  found  on 
the  affected  side  as  compared 
to  the  normal  side. 

In  examining  the  patient 
for  muscular  stiffness,  the 
clothes  should  be  removed 
and  the  patient  should  lie 
upon  a  hard  surface  (except 
in  the  case  of  an  infant  in 
anus,  as  above  mentioned). 
Attempts  to  move  the  limb 
should  be  made  gradually  and  gently  and  persistently- 
rough  force  only  exciting  resistance  and  making  a  deli- 
cate examination  impossible.  The  most  convenient  or- 
der of  motion  in  examination  is  first  flexion,  then  abduc- 
tion and  abducting  rotation  with  the  thigh  flexed,  then 
extension.  The  suspected  limb  should  be  held  at  the 
ankle  or  knee. 

Attitude.  The  peculiarity  of  the  patient's  attitude  in 
standing  or  lying  in  bed — the  flexion,  abduction,  or  ad- 
duction of  the  limb — in  marked  cases  of  hip  disease  is 
pathognomonic.  In  the  earlier  stages  this  can  usually  be 
noticed  on  careful  watching,  and  the  peculiar  care  with 
which  the  patient  moves  and  steadies  the  limb  with  the 


Fig.  4026.— Method  for  Estimating 
Abduction  or  Adduction. 


sound  limb  in  getting  in  and  out  of  bed,  is  of  diagnostic 
importance. 

The  abduction  of  the  limb  is  usually  not  recognized  by 
the  patient  as  abduction,  but  the  complaint  is  made  that 
the  limb  seems  longer  than  the  other.  The  pelvis  is 
tilted,  which  gives  a  practical  lengthening  of  the  limb. 
In  the  same  way  the  limb  appears  shorter  to  the  patient 
if  adducted.  The  tilting  of  the  pelvis  can  be  recognized 
by  drawing  a  line  from  the  anterior  superior  spine  of  one 
side  to  that  of  the  other.  This  should  be  at  right  angles 
with  a  line  from  the  umbilicus  to  the  symphysis  pubis.-1 

Atrophy.  Atrophy  of  the  muscles  is  an  early  symp- 
tom, and  is  determined  by  measuring  the  circumference 
of  the  thigh,  or  by  inspection  or  palpation  of  the  muscles. 

The  obliteration  of  the  fold  of  the  buttock  mentioned 
in  the  older  writers  is  due  to  this  atrophy,  but  it  is  not 
always  one  of  the  earliest  symptoms. 

A  diminution  of  the  farauo-electric  muscular  contrac- 
tility in  the  muscles  of  the  thigh  is  symptomatic  of  hip 
disease  at  an  early  stage. 

The  muscular  atrophy  of  hip- joint  disease  differs  from 
that  of  infantile  paralysis  in  that  it.  is  not  as  great,  and 
that  the  power  of  the  muscle  is  not  lost.  The  muscular 
atrophy  is  greater,  as  a  rule,  than  that  of  simple  disuse 
of  the  muscles. 

In  the  earliest  cases  the  atrophy  may  be  so  slight  as  to 
escape  detection  by  the  tape  measure. 

Pain.  The  pain  in  well-marked  hip  disease  is  almost 
invariably  located  at  the  knee  ;  the  cause  of  this  is  not  cer- 
tain, but  it  is  probably  analogous  to  the  pain  referred  to  at 
the  end  of  a  nerve  in  irritation  in  its  course.  Exception 
ally,  the  pain  is  referred. to  the  leg  and  follows  along  the 
course  of  the  sciatic;  pain  located  at  the  hip  is  excep- 
tional and  is  usually  indicative  of  suppuration  or  the 
pressure  of  an  abscess  under  the  fascia1,  or  of  nervous 
hyperesthesia. 

Tenderness  on  jarring  the  hip  is  rarely  an  early  symp- 
tom. Sensitiveness  on  slight  jar  of  the  hip  is  sometimes 
indicated,  previous  to  the  presence  of  conscious  pain,  by 
an  instinctive  wincing  on  the  part  of  the  patient  if  the 
limb  is  jarred.  The  use  of  violently  jarring  the  hip  is 
unnecessary  in  the  examination  of  a  patient  for  hip  dis- 
ease. 

The  "  night  cries  "  characteristic  of  hip  disease  have 
already  been  mentioned  ;  they  are  more  common  in  an 
earlier  stage  of  hip  disease. 

Swelling.  In  an  early  stage  of  hip  disease  there  is,  as  a 
rule,  no  swelling,  unless  the  affection  is  unusually  rapid 
in  its  course. 

The  glands  in  the  groin  may,  however,  be  found  to  be 
enlarged  on  palpation. 

Swelling  about  the  hip  is  not  uncommon  in  the  later 
stage  of  hip  disease. 

An  apparent  condensation  or  thickening  of  some  of  the 
superficial  tissues,  to  be  felt  on  palpation,  usually  can  be 
found  in  hip  disease  at  a  comparatively  early  stage.  It 
is  common  in  the  region  of  the  tensor  vagina;  femoris. 

To  recapitulate  the  symptoms  on  which  a  diagnosis  of 
hip  disease  is  based,  they  may  be  summed  up  as  follows  : 
1,  Limping  ;  2,  limitation  of  motion  or  stiffness  of  the 
joint  in  all  directions  of  normal  motion  ;  3,  peculiarity 
of  attitude  or  distortion  of  the  limb  ;  4,  muscular  atro- 
phy ;  5,  pain  or  sensitiveness. 

Differential  Diagnosis. — A  list  of  the  diseases  which 
have  been  mistaken  for  hip  disease  would  be  a  long  one. 
The  table  on  page  350  indicates  the  means  of  making  a 
differential  diagnosis. 

An  error  in  diagnosis  is  only  possible  in  the  early 
Stages,  if  an  examination  with  ordinary  care  is  made. 

Sarcoma  of  the  hip  may  at  first  be  mistaken  for  hip 
disease,  but  there  is  greater  hardness  of  the  swelling  than 
such  as  is  to  be  met  in  early  hip  disease,  and  there  is  an 
absence  of  the  usual  symptoms  of  hip  disease. 

A  differential  diagnosis  between  chronic  synovitis  of 
the  hip-joint  and  chronic  epiphyseal  osteitis  is  not  pos- 
sible at  an  early  Stage  in  the  disease,  and  is  not  necessary, 
as  the  treatment  is  the  same,  though  t he  prognosis  of 
chronic  synovitis  may  be  soiuew  bat  better. 

Periarticular  disease,  which  has  not  yet  attacked  the 
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in  spite  of  aii  anaesthetic.  It  is  true,  however,  that  there 
Is  much  less  stiffness  under  an  anaesthetic  in  neuromi- 
metic  eoxalgia  of  long  duration  than  in  true  hip  dis- 
ease with  active  inflammation  and  osseous  changes  ;  but 
the  latter  can  ordinarily  be  recognized  without  diffi- 
culty. 

A  separation  of  the  epiphysis  of  the  femur  at  the  hip 
Deeds  here  scarcely  more  than  mention,  it  is  a  rare  ac- 
cident occurring  only  before  puberty,  and  the  symptoms 
are  those  of  intercapsular  fracture  of  the  neck  of  the 
femur,  except  crepitus  is  not  present,  or  is  slight  and  car- 
tilaginous. 

.Separation  of  the  epiphysis  from  the  diaphysis  may 
occur  in  juxta-epiphyseal  osteitis,  i.e.,  in  hip  disease.  It 
would  be  recognized  by  the  fact  that  the  trochanter  has 
Mn Mealy  become  much  higher  on  the  affected  side  than 
on  the  normal. 

The  rare  accident  of  partial  rupture  of  the  adductor 
muscles  of  the  thigh  need  not  be  mistaken  for  hip  dis- 

Although  there  is 
flexion  of  the  thigh  and  ad- 
■  duction,  and  muscular  stiff- 
ness less  than  is  normal, 
yet  the  absolute  limitation 
to  motion  is  chiefly  from 
the  remaining  fibres  of  the 
injured  muscles,  which  are 
spasmodically  contracted 
to  prevent  the  torn  fibres 
fro  m  being  stretched  — 
which  is  not  the  case  in 
true  hip  disease. 

Congenital  dislocation  of 
the  hip-joint  need  not  be 
mistaken  for  hip  disease, 
as  the  clinical  history  of  the 
former  is  one  of  continued 
limp  since  the  child  com- 
menced to  walk,  while  in 
hip  disease  the  limping  is 
not  congenital.  There  are 
also  no  symptoms  of  mus- 
cular stiffness  or  limitation 
of  motion  of  the  hip  in  con- 
genital dislocation— in  fact 
no  symptoms  of  hip  disease 
except  the  limp. 

The  same  may  be  said  of 
shortening  of  the  limb  from 
retarded  growth.106 

It  is  important,  in  an  ex- 
amination for  hip  disease, 
to  determine  the  amount 
of  permanent  injury  which 
the  disease  has  already  in- 
flicted. The  amount  of 
enlargement  of  the  acetabulum  and  absorption  of  the  head 
of  the  femur  which  has  taken  place,  may  be  estimated  by 
determining  the  amount  of  subluxation.  If  the  patient 
lie  upon  the  well  side,  and  a  line  be  drawn  over  the  sus- 
pected hip  (the  thigh  being  somewhat  flexed),  from  the 
anterior  superior  spine  to  the  most  prominent  part  of 
the  tuberosity  of  the  ischium,  it  should  pass  just  above 
the  upper  margin  of  the  trochanter ;  if  the  trochanter  is 
above  this  line,  it  is  an  evidence  of  subluxation. 

The  amount  of  abduction  or  adduction  should  also  be 
determined.  This  can  be  calculated  by  means  of  degrees 
on  the  arc  of  a  circle  designed  for  the  purpose  ;  a  more 
ready  way  is,  however,  furnished  by  means  of  the  follow- 
ing lable.  The  patient  should  lie  straight  on  a  table  with 
the  legs  parallel.  Real  bone  shortening  should  be  esti- 
mated by  a  tape  measure,  and  apparent  shortening  should 
also  be  estimated  (by  measuring  from  the  umbilicus  to 
each  malleolus).  If  the  apparent  shortening  is  greater  than 
the  real,  adduction  of  the  diseased  limb  is  present ;  if  it  is 
less,  abduction  is  present.  To  estimate  the  amount  of  either 
present,  measure  from  one  anterior  superior  iliac  spine  to 
the  other,  and  estimate  in  inches  the  difference  between 
the  real  and  the  apparent  shortening.     Consult  the  table, 


Fio.  4937. — Shortening  in  Congeni- 
tal Dislocation  of  the  Hip.  (From 
a  photograph.) 


and  where  the  two  columns  opposite  each  of  these  figures 
intersect  will  be  found  the  angle  of  the  deformity.10' 
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In  a  similar  way  the  flexion  of  the  thigh  may  be  es- 
timated as  follows  :  108 

Lay  the  patient  on  his  back  on  a  table  or  any  flat  sur- 
face, and  then  raise  the  diseased  leg  by 
the  heel  until  the  lumbar  vertebra?  touch 
the  table.     Having   placed  the  child  in 
this  position,  measure  off  two  feet  on 
the  external  aspect  of  the  leg  wi " 
tape  measure  with  the  zero  of  tl 
tape  on  the  table  at  A,  and  note 
the    point  __ 
B  ;    from 
here  meas- 
ure the  per- 
pendicular 
distance  in 
inches    t  o 
the    table 

C.  Consult  Table  I.,  and  opposite  the  number  of  inches 
found  by  measuring  B  C,  will  be  found  the  number  of 
degrees  representing  the  flexion  of  the  diseased  leg  from 
the  normal  position. 

Table  II. 


Fig.  493S. 


In. 

Deg. 

In. 

Deg. 

In. 

Deg. 

In. 

Deg. 

0.5 

1 

6.5 

16 

12.6 

31 

18.5 

50 

1.0 

2 

7.0 

17 

13.(1 

88 

19.0 

52 

1.6 

3 

7.5 

19 

13.5 

34 

19.5 

54 

2.0 

4 

8.0 

20 

14.0 

36 

20.0 

56 

2.5 

6 

8.5 

21 

14.5 

37 

20.5 

58 

3.0 

7 

9.0 

22 

15.0 

89 

21.0 

80 

8.5 

9 

9.5 

24 

16.6 

40 

21.5 

63 

4.0 

10 

10.0 

25 

16.0 

42 

22.0 

67 

4.5 

11 

10.5 

27 

16.5 

43 

22.5 

70 

5.0 

12 

11.0 

28 

17.0 

45 

23.0 

75 

5.5 

14 

11.5 

29 

17.5 

47 

28.6 

80 

6.0 

15" 

12.0 

39 

18.0 

48 

24.0 

90 

If  the  leg  is  so  short  that  it  is  impracticable  to  measure 
off  twenty-four  inches,  we  can  measure  to  a  point  0D  the 
leg  distant  twelve  inches,  from  the  table;  ascertain  the 
distance  to  the  table  in  a  perpendicular  line  just  as  be- 
fore, double  this  distance,  and  look  in  the  table  as  before. 

A  recognition  of  the  existence  of  an  abscess  in  the 
vicinity  of  the  hip-joint  is  to  lie  made  by  palpation.  In 
acetabular  hip  disease,  examination  of  the  rectum  will 
often  reveal  the  presence  of  an  abscess  projecting  into 
the  pelvic  cavity. 
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Muscular  atrophy,  impairment  of  motion,  pain  or  tender- 
ness, may  all  be  absent,  there  being  no  evidence  of  trouble 
except  the  effusion  in  the  joint. 

Epiphyseal  Osteitis.  The  commonest  affection  of  the 
knee  in  children  is  the  classical  "  white  swelling"  of  the 
older  writers.  It  may  be  either  a  diffuse  osteitis  or  one  lim- 
ited to  certain  portions  of  the  epiphysis,  and  the  femoral 
or  tibial  epiphyses  are  attacked  with  equal  frequency. 
In  rare  instances  the  patella  has  been  primarily  attacked. 

Epiphyseal  osteitis  of  the  knee-joint  begins,  as  a  rule, 
insidiously,  with  stiffness  and  limp  in  gait.  The  disease 
may  be  limited  for  years,  and  be  displayed  by  an  enlarge- 
ment of  the  condyles  or  head  of  the  tibia,  or  it  may  ex- 
tend and  involve  the  whole  joint;  occasioning  severe 
pain,  swelling  of  the  periarticular  tissues,  effusion  in  the 


Fio.  4939. — Erosion  of  the  Cartilages  in  Knee-joint  Disease. 

joint,  periarticular  abscess,  distortion  of  the  limb,  i.e. , 
flexion  and  subluxation  ;  and  ending  in  a  natural  cure  with 
fibrous  or  bony  anchylosis  and  a  distorted  limb,  which 
may  be  more  or  less  serviceable,  according  to  the  distor- 
tion ;  or  the  affection  may  result  in  so  extensive  suppura- 
tion as  to  endanger  life  from  septic  or  amyloid  changes. 
Sometimes  an  attack  of  severe  pains  supervenes,  repre- 
senting an  acute  stage,  and  the  limb  is  flexed  at  the  knee, 
hot  and  tender  to  the  touch,  and  sensitive  to  any  jar. 
This  stage  gradually  subsides,  and  there  is  left  impair- 
ment of  motion,  if  not  complete  stiffness.  Characteristic 
of  chronic  epiphysitis  of  the  knee,  if  it  persists  for  any 
length  of  time,  is  enlargement  of  the  bone. 

In  some  instances,  one  of  the  condyles  is  enlarged  more 

than  the  other — usually  the   internal   condyle — causing 

knock-knee.     In  the  severer  cases,  suppuration  follows, 

with  the  establishment  of  sinuses.    The  disease  progresses 

Vol.  VIII.—  23 


Fig.  4940.— Subluxation  in  Knee-joint 
Disease.     (Schreiber.) 


toacure  with  a 
stiffened  limb, 
or  the  destruc- 
t  i  v  e  process 
may  become  so 
extensive  that 
excision  or  am- 
putation is  re- 
quired. 

Muscular  at- 
rophy   invari- 
ably occurs. 
Spasm  of  the  muscles 
occurs  and  results,  in  se- 
vere cases,  in  a  subluxa- 
tion of  the  tibia  backward 
from    constant    contrac- 
tion   of    the    hamstring 
muscles  (Fig.  4940). 

The  pain  of  the  affec- 
tion is,  except  during  the 
acute  exacerbations,  not 
severe,  though  pain  on 
jarring  the  limb  is  com- 
mon, as  is  also  tenderness 
on  pressure  at  the  inner 
side  of  the  knee. 

The  swelling  at  the 
knee,  unless  suppurative 
synovitis  be  added  to  the 
affection,  differs  from 
that  of  synovitis  with  ef- 
fusion, in  that  the  swell- 
ing is  of  the  bone  and  soft 
periarticular  tissues,  and 
not  within  the  joint.  In 
the  latter  case  fluctuation 
can  readily  be  determined 
by  palpating  on  both 
sides  of  the  patella,  the 
limb  being  so  placed  that  the  quadriceps  extensor  muscle 
is  reftexed.  If  the  effusion  is  large,  as  in  chronic  serous 
synovitis,  the  patella,  when  the  muscles  holding  it  are 
relaxed,  can  be  depressed  on  pressing  on  it,  as  it  floats 
above  the  fluid  within  the  joint.  In  effusion  the  shape 
of  the  swelling  is  characteristic.  It  is  most  prominent 
on  both  sides  of  the  patella,  being  limited  by  the  tendon 
of  the  quadriceps  extensor  mus- 
cle and  by  the  ligamentum 
patellae. 

Chronic  Rheumatoid  Ar- 
thritis.— The  pathologi- 
cal   appearances    in 
chronic  rheumatoid 
arthritis   have   al- 
ready been  de 
scribed.  They 
are    found 
more    char- 
acteristically 
developed  in 
thckneethan 
in  any  other 
joint.      The 
disease  always 
develops     grad 
ually   in    persons 
of    middle    life    or 
older.       Occasionally 
it   is  seen   in  children, 
but    in   connection   with 
the   involvement    of  other 
joints,  not   as  a  monarticular 
affection.     Effusion  is  not  the 
rule,   though   it  may  exception- 
ally  occur.      Enlargement   of  the 
joint    is    almost    constant.     The 
symptoms  are    rarely    acute,    the 
most  marked  being  a  limping  in 


Fro.  4941—  Snbluxa- 
tion  of  Knee. 
Cross  Section. 
(Schreiber.) 
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but  in  chronic  synovitis  a  certain  amount  of  motion  is 
possible  without  pain,  but  the  motion  of  the  joint  is 
limited. 

Bwelling  or  puffiness  of  the  tissues  in  front  and  be- 
hind the  malleoli  is  to  be  noticed  (Fig.  4942),  and  some- 
times tenderness  on  pressure. 

Chronic  fungous  synovitis  may  exist,  but  if  it  persists 
a  long  time,  it  extends  to  the  cartilage  and  bone. 

Osteitis. — In  patients  with  tubercular  diathesis,  slight 
injury  to  the  foot  may  develop  an  osteitis,  either  of  the 
astragalus  or  of  the  lower  end  of  the  tibia.  This  may 
come  from  an  extension  of  the  disease  from  the  synovial 
membrane  or  it  may  originate  in  the  bone;  other  ad- 
jacent bones  may  become  involved,  as  the  os  calcis,  and 
ihoid,  cuboid,  or  cuneiform  bones. 

The  affection  is  usually  painless,  except  where  a  large 
periarticular  abscess  has  been  developed  ;  it  is  character- 
ized by  limping,  a  limitation  to  the  motion  of  the  joint, 
ami  a  swelling  of  the  ankle  ;  this  swelling  is  uniform 
around  the  ankle,  except  where  an  abscess  is  pointing  on 
one  side.  The  depressions  in  the  contour  of  the  ankle  in 
front  and  behind  the  malleoli  disappear  in  the  swelling, 
and  the  foot  is  extended  and  slightly  abducted.  Some 
weight  can  be  borne  on  the  limb  in  the  early  stages,  but 
it  tlic  disease  becomes  extensive  the  limb  cannot  be  used 
to  bear  weight.  The  foot  in  affections  of  the  ankle-joint 
usually  assumes  a  position  with  the  toes  pointing  down- 
ward, and  in  chronic  cases  with  the  foot  slightly  rolled 
outward  (in  the  position  of  equino-valgus). 

Chronic  rheumatic  arthritis  rarely  affects  the  ankle- 
joint. 

Diagnosis. — The  recognition  of  disease  of  the  ankle  is 
dependent  on  the  usual  symptoms  of  limping,  limitation 
of  motion  of  the  joint,  stiffness,  swelling  of  the  limb, 
pain,  and  tenderness.  The  prominence  of  these  symp- 
toms varies  with  the  activity  and  extent  of  the  disease. 

Tenosynovitis  gives  rise  to  swelling  around  the  ten- 
dons  affected  in  functional,  neuromimetic,  or  hysterical 
affection  of  the  joint  ;  there  may  be  some  puffiness  of  the 
skin,  heat,  hyperesthesia  and  pain  on  movement  of  the 
font  ;  but  extreme  change  in  contour  of  the  ankle  is  not 
present,  and  the  pain  is  chiefly  that  of  apprehension.  A 
functional  affection  of  the  joint  may  result  from  sprains 
and  fractures  if  treated  too  long  by  fixation.  A  diagnosis 
bel  ween  synovitis  without  effusion  and  osteitis  is  not  easily 
made,  and  is  not  necessary  for  treatment.  Effusion  is 
recognized  by  palpation  of  the  parts  of  the  ankle  where 
i in  synovial  capsule  can  be  distended,  that  is,  in  front 
and  behind  the  malleoli,  and  on  both  sides  of  the  tendo 
Achillis  and  of  the  tendons  in  the  front  of  the  foot. 

Periarticular  disease  is  to  be  recognized  by  the  localiza- 
tion of  the  tenderness,  which  is  not  to  be  found  uniformly 
over  the  region  of  the  most  exposed  portion  of  the  joint, 
and  by  the  fact  that  swelling,  if  present,  is  not  uni- 
formly  diffused  around  the  ankle. 

A  localization  of  the  situation  of  the  osteitis,  i.e.,  whether 
it  i^  in  the  articular  end  of  the  tibia  or  tibial  surface  of 
the  astragalus,  is  not  possible,  but  in  the  earlier  stages  it 
l-  possible  to  recognize  the  fact  if  the  disease  is  limited  to 
tin'  anterior  surface  of  the  astragalus  (the  portion  articu- 
lating with  the  scaphoid),  from  the  fact  that  in  the  latter 
case  the  motion  at  the  tibio-astragaloid  articulation  is 
free.  This  is  certainly  the  case  where  the  os  calcis  alone 
is  involved. 

In  cases  of  osteitis  in  the  distal  part  of  the  foot  the  swell- 
ing when  present  involves  this  part  of  the  foot  entirely, 
or  to  a  greater  extent  than  the  ankle. 

Bcapho-cuneiform  Akticulation.  —  Erichsen  and 
Qosselin  have  described  a  rare  affection  of  this  compli- 
cated articulation.  Motion  at  the  ankle  is  free,  but  weight 
eannot  be  borne  in  severe  cases  by  the  foot.  At  a  later 
Stage  the  front  of  the  foot  becomes  swollen.113 

-M  I. TATAKSO-  PHALANGEAL      ARTICULATIONS.  —  These 

joints  are  occasionally  attacked  as  a  result  of  injury.  In 
ehronic  rheumatoid  arthritis  they  may  also  be  attacked. 
Inflammation  of  the  metatarsophalangeal  articulation  of 
the  great  toe  takes  place  as  a  result  of  the  distortion  of 
the  toe  called  "  hallux  valgus,"  or  in-toe,  the  result  of  im- 
perfect shoeing,  and  also  secondarily  to  the  affection  com- 


monly known  as  bunion.  A  chronic  rheumatoid  arthritis 
of  the  joint  is  common,  and  it  is  a  favorite  seat  for  gout. 
An  anchylosis  of  this  joint  occurs  in  adolescents,  proba- 
bly a  sequela  to  a  long-continued  subacute  inflammation. 
Nothing  especial  need  be  said  of  inflammation  of  the  pha- 
langeal articulations,  except  that  they  are  not  common. 

Siiot'LDKK-joiNT.  —  Chronic  serous  synovitis  of  the 
shoulder  is  a  rare  affection,  most  frequently  met  with 
in  young  children,  either  as  a  sequel  of  an  acute  attack, 
or  as  a  slow,  persistent  process,  beginning  with  slight 
symptoms  easily  disregarded. 

Pain  is  either  absent,  or  so  slight  as  to  often  escape  at- 
tention. The  earliest  symptom  to  attract  notice  is  stiff- 
ness,  observed  particularly  in  forced  movements,  as  in 
placing  the  hand  on  the  head,  etc.  A  slight  fulness  about 
the  joint  may  be  detected  at  this  time,  the  humero  pectoral 
groove  being  indistinct,  and  the  depression  below  the 
acromian  obliterated.  Although  an  increase  of  surface 
temperature  may  often  be  detected,  its  absence  is  of  little 
importance,  the  joint  being  so  thoroughly  covered.  As 
the  disease  progresses  the  case  presents  an  exaggeration 
of  the  early  symptoms,  motion  becomes  more  restricted, 
swelling  increases  as  effusion  takes  place,  the  shoulder 
appearing  broader,  and  elevations  replacing  the  natural 
depressions.  Atrophy  of  the  deltoid  and  scapular  mus- 
cles gradually  occurs,  but  to  a  less  extent  than  in  the 
forms  of  osteitis. 

As  the  joint  is  easily  kept  quiet,  the  symptoms  gradu- 
ally subside  after  several  months,  and  the  person  recovers 
with  a  stiff  joint. 

Purulent  synovitis  may  follow  acute,  subacute,  and 
chrouic  synovitis,  or  develop  in  septic  or  pyemic  condi- 
tions. 

Duplay  has  described  as  periarthritis  of  the  shoulder- 
joint  a  condition  of  stiffness  not  infrequently  seen  after 
comparatively  slight  injuries.  Pain  accompanies  motion 
beyond  a  certain  limit.  The  amount  of  articular  motion 
is  apparently  greater  than  is  actually  possible,  owing  to 
the  mobility  of  the  scapula,  which  moves  with  the  humer- 
us. Raising  the  arm  above  the  level  of  the  clavicle  is 
difficult,  as  well  as  turning  the  arm  behind  the  back. 
Atrophy  of  the  muscles  is  present,  and  at  times  some 
spontaneous  pain.  The  arm  becomes  of  comparatively 
little  use. 

The  diagnosis  of  periarthritis  is  not  based  on  patholog- 
ical evidence,  and,  judging  from  clinical  analogy,  it  seems 
fair  to  infer  that  the  affection  may  include  the  synovial 
membrane,  constituting  a  chronic  synovitis  as  well  as  a 
periarthritis. 

Osteitis. — The  general  symptoms  of  osteitis  of  the  shoul- 
der differ  in  no  way  from  those  in  the  usual  form  of  this 
disease  in  other  more  commonly  affected  joints  ;  but 
stiffness  at  the  joint  is  less  noticeable  on  account  of  mo- 
bility of  the  scapula.  The  disease  is  insidious,  extreme!  \ 
chronic,  and  prone  to  suppuration,  and  decided  impair- 
ment of  the  joint  is  certain  to  result.  Young  children  are 
most  frequently  the  subjects,  but  adults  are  not  exempt. 

The  forms  of  osteitis  of  the  shoulder,  whether  begin- 
ning in  the  epiphysis  or  in  the  articular  surfaces,  or  sec- 
ondary to  synovial  disease,  undoubtedly  present  more 
or  less  characteristic  symptoms,  but  information  is  not 
at  present  sufficient  to  make  definite  distinctions  easy. 
The  more  common  varieties  of  this  disease  begin  as  an 
epiphysitis,  or  as  a  fungous  synovitis.  The  history  of  a 
preceding  injury  is  frequently  obtained,  but  is  by  no 
means  a  necessary  factor  in  a  typical  case.  The  earliest 
sign  of  this  disease  is  pain,  of  a  dull  aching  character, 
winch  is  usually  aggravated  at  night,  and  is  referred 
either  to  the  joint  itself,  or  to  the  middle  of  the  arm  near 
the  insertion  of  the  deltoid.  In  many  cases  this  symp- 
tom is  absent,  or  very  slight,  and  probably  in  these  the 
origin  of  the  disease  is  in  the  synovial  membrane.  About 
this  time  the  child  is  noticed  to  use  the  arm  much  less. 
and  upon  examination  a  certain  amount  of  Stiffness  is 
found.  A  slight  increase  of  surface  temperature  may  Ik; 
detected,  but  the  thickness  of  the  covering's  of  the  shoul- 
der-joint renders  this  uncertain.  The  deltoid  and  scap- 
ular muscles  early  show  signs  of  atrophy,  even  at  this 
stage.     There  will   usually  be  found  a  tenderness,  fre- 
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in  circumference,  and  there  is  a  fulness  of  outline  espe- 
cially on  the  dorsal  surface,  and  in  destructive  disease 
the  swelling  extends  up  on  the  forearm  and  down  on 
the  hand.  Suppuration  is  very  liable  to  occur,  and  the 
course  of  the  disease  is  usually  long  and  slow.  Recov- 
ery may  take  place  without  suppuration  having  occurred, 
in  which  ease  the  strength  of  the  hand  will  suffer  less. 
Flexion  of  the  hand  on  the  forearm  is  the  usual  position, 
.•mil  motion  of  the  fingers  is  more  or  less  interfered  with. 

Chronic  RJteumatic  Arthritis. — The  wrist  is  a  common 
seat  of  this  affection,  with  the  ordinary  symptoms  of 
pain,  swelling,  stiffness,  creaking,  etc.  Weakness  of 
the  hand  is  frequently  complained  of.  Stiffness  is  more 
marked  in  pronation  and  supination,  motion  in  this  di- 
rection being  limited  before  flexion. 

When  deformity  has  occurred  the  wrist  is  generally 
Hexed,  ami  the  distal  ends  of  the  radius  and  ulna  are 
enlarged  and  project  backward.  Frequently  the  hand 
i-  adducted,  this  often  being  associated  with  a  similar 
distortion  of  the  fingers. 

The  wrist  is  one  of  the  joints  liable  to  the  attacks  of 
urethra',  arthritis.  The  joint  is  usually  left  flexed  at 
about  one  hundred  and  thirty  degrees,  and  considerable 
waiting  of  muscles  of  the  forearm  may  remain. 

Phalangeal  Articulations. — Owing  to  their  exposed 
position  to  sprains,  blows,  etc.,  the  phalangeal  joints  are 
frequently  found  enlarged,  slightly  deformed,  and  stiff, 
extension  being  limited. 

Chronic  Rheumatic  Arthritis. — The  hand  is  a  very 
common  seat  of  this  affection,  the  disease  often  begin- 
ning in  one  or  two  joints  of  one  finger,  and  some  time 
elapsing  before  others  are  attacked.  The  joints  become 
much  enlarged,  and  distortion  usually  occurs  to  the  ulnar 
side,  this  adduction  being  chiefly  in  the  metacarpopha- 
langeal joint. 

The  fingers  remain  permanently  distorted,  becoming 
flexed  or  adducted  or  both  ;  the  second  phalanges  of  the 
fingers,  as  well  as  of  the  thumb,  are  usually  extended, 
giving  a  characteristic  appearance  to  the  hand. 

Sl'ERNO  -  CLAVICULAR        AND       ACROMIO  -  CLAVICULAR 

Joints. — Enlargement  of  these  joints  sometimes  occurs 
in  persons  accustomed  to  hard  work  with  their  upper 
extremities.  Inflammation  of  the  sterno-clavicular  ar- 
ticulation, followed  by  suppuration  and  caries,  is  occa- 
sionally observed,  but  it  presents  no  unusual  symptoms. 
Chronic  rheumatic  arthritis  may  occur  in  either  of  these 
joints,  causing  pain  and  stiffness,  enlargement,  and  weak- 
ness of  the  upper  extremity.  The  sterno-clavicular  joint 
is  not  an  infrequent  seat  of  urethral  arthritis. 

Ai;i  ICULATION  OF  THE  FlRST   AND  SECOND  PIECES  OF 

THE  Sternum. — Disease  in  this  situation  is  rare,  but  has 
been  described  by  Mr.  Hilton.  Symptoms  were,  pain 
about  the  sternum  especially  severe  on  forced  or  sudden 
respiratory  exertion,  and  great  tenderness  over  the  joint. 
Recovery  took  place. 

Tempoko-maxillary  Articulation. — By  far  the 
most  common  affection  is  chronic  rheumatic  arthritis ; 
other  diseases  are  rare. 

Tuberculous  disease  may  occur,  secondary  to  disease  of 
the  ramus  or  ear. 

Subluxation  occurs  from  relaxation  of  the  ligaments, 
usually  in  young  people — frequently  in  women.  The  pa- 
tient suddenly  finds  himself  unable  to  close  the  mouth. 
If  unilateral  deviation  from  the  median  line  be  present, 
the  jaw  is  unduly  prominent.  A  tendency  to  this  acci- 
dent, once  established,  is  usually  permanent. 

Chronic  Rheumatic  Arthritis. — Females  are  more  prone 
to  these  affections  than  males,  and  young  feeble  sub- 
jects as  well  as  old.  One  or  both  sides  may  be  the 
seat  of  the  disease.  The  usual  symptoms  of  pain,  still- 
ness, crackling,  are  present.  There  may  be  some  gen- 
eral fulness  about  the  joint,  but  deformity  rarely  occurs  ; 
local  tenderness  on  pressure  also  occurs  sometimes.  A 
sensation  of  grating  is  sometimes  complained  of  by  pa- 
tients. In  extreme  cases  anchylosis  is  reported  to  re- 
sult. 

Vertebral  Articulations. — French  writers  have 
described  an  acute  or  subacute  inflammation  of  the  ver- 
tebral articulations,  but  the  affection  must  be  an  uncom- 


mon one.  Inflammation  of  the  vertebral  articulations  oc- 
curs in  the  course  of  gonorrheal  rheumatism.  Chronic 
rheumatic  arthritis  of  the  vertebral  articulations  has  been 
described  by  writers  on  the  subject,  particularly  by 
Adams."4  Rosenthal  "5  mentions  cases  where  peripheral 
neuralgic  pains  are  apparently  dependent  on  nei  ve-prcs 
sure  consequent  on  rheumatoid  alterations  in  the  verte- 
bral articulations.  There  is  marked  stiffness  in  the  mo- 
tions of  the  spine.  Complete  anchylosis  of  the  spine 
may  result,  and  accompanying  this  is  usually  to  be 
found  an  anchylosis  or  limited  motion  at  the  articula- 
tions of  the  ribs  with  the  vertebra'."6 

Sacro-iliac  Articulation. — For  a  consideration  of 
disease  of  this  joint  the  reader  is  referred  to  the  article 
on  the  subject  in  Volume  VI. 

Symphysis  Pubis. — Inflammation  of  this  joint  has 
been  described.  It  occurs  in  pyaemia,  and  rarely  idio- 
pathically  (see  Holmes's  "  System  of  Surgery,"  Article, 
Diseases  of  Joints).  A  relaxation  of  this  joint  may  oc- 
cur in  pregnancy. 

Sacro-coccygeal  Joints. — Inflammation  of  this  ar- 
ticulation has  been  mentioned  as  following  injur}'. 

Treatment. — On  the  subject  of  treatment  of  chronic 
diseases  of  the  joints,  it  may  be  said  that  in  cases  influ- 
enced by  constitutional  states  constitutional  treatment  is 
manifestly  indicated,  and  the  reader  is  referred  to  the 
articles  on  Tuberculosis,  Rheumatism,  and  Gout  for  de- 
tails of  appropriate  medication.  It  is  self-evident  that 
the  better  the  patient's  health  is,  the  better  the  patient's 
chances  of  recovery  are,  even  in  affections  compara- 
tively localized.  In  tuberculous  joint  affections  the  ben- 
efit of  fresh  air  and  exercise  is  particularly  to  be  borne 
in  mind. 

The  general  methods  for  surgical  and  local  treatment  of 
chronic  diseases  of  joints  may  be  enumerated  as  follows  : 

1,  local  applications  (counter-irritation,  cauterization,  in- 
unctions, frictions,  massage,  subcutaneous  injections)  ; 

2,  compression  ;  3,  fixation  ;  4,  protection  from  jar  ;  5, 
distraction  (extension).  In  addition  to  these  the  opera- 
tive measures,  aspiration,  incision,  excision,  and  amputa- 
tion, are  needed  at  times. 

Local  Applications. — The  benefit  to  be  derived  from 
local  applications  comes  chiefly  from  an  alteration  in  the 
circulation  of  the  parts  and  a  relief  of  a  condition  of  con- 
gestion, if  such  exist.  Blisters,  counter-irritation,  and 
cauterization  play  less  of  a  part  in  modern  therapeutics 
than  formerly,  but  in  certain  cases  they  appear  to  afford 
relief. 

Friction  and  massage,  in  certain  cases  apparently,  in 
improving  the  circulation,  improve  also  the  condition  of 
the  joint.  It  is  probable  that  in  this  way  galvanism  is 
beneficial. 

Ignipuncture  in  joint  affections  has  been  recently 
recommended  by  Kolomin,  for  epiphyseal  osteitis,  espe- 
cially in  the  foot  and  wrist  in  children.  In  eases  of 
chronic  synovitis  with  absence  of  pain  and  tenderness,  it 
is  not  recommended  by  the  advocate  of  the  method.  An 
anaesthetic  should  be  used,  and  a  Paquelin  cautery  should 
be  the  instrument  selected,  and  either  superficial  punct- 
ures, burning  the  soft  infiltrated  tissues  round  the  joint 
can  be  used,  or  deep  punctures  extending  to  the  bone  and 
marrow,  the  latter  after  trephining  the  sound  bone.  Anti- 
septic dressings  should  be  applied.  Either  a  number  of 
punctures  can  be  made,  or  a  few  deep  ones,  according  to 
the  condition  of  the  disease.111  The  method  has  also  been 
used  by  Oilier,  who  divides  the  skin  and  sound  tissues 
with  a  knife,  and  if  necessary  the  bone  should  be  exposed 
anil  thorough  antiseptic  cleansing  should  he  carried  out. 
Oilier  and  Vincent  regard  the  method  of  more  use  in 
certain  diffuse  cases  of  tubercular  epiphysitis  than  that 
by  the  curette.118 

The  benefit  of  inunctions  is  probably  that  of  frictions 
generally,  namely,  the  establishment  of  an  improvement 
in  circulation  and  the  diminution  of  congestion.  The 
application  of  moist  heat,  poultices,  wet-pack,  is  often 
agreeable.  And  if  there  is  inflammatory  heat  in  the 
part,  cold  compresses,  irrigation,  or  the  ice-bag  arc  ad- 
vantageous ;  the  cold  douche  or  cold  applied  by  means 
of  Leiter's  coil. 
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Fixation. — The  means  generally  used  for  fixation  are  : 
1.  Plaster  of  Paris  bandages,  or  leather  and  metal  splints 
applied  to  the  hip,  pelvis,  and  thigh,  for  fixation.  2. 
The  Thomas  splint.  3.  Gouttiere  de  Bonnet,  ' '  wire  cui- 
rass," or  some  modification  of  it. 

Plaster  bandages.  These  furnish  an  imperfect  form  of 
fixation,  as  they  do  not  firmly  hold  the  trunk  above  the 
pelvis,  and,  owing  to  the  possible  motion  of  the  lumbar 
mines,  the  pelvis  is  able  to  move  within  the  bandage,  thus 
allowing  motion  of  the  acetabulum  and  distortion  of  the 
limb.     This  is  equally  true  of  leather  splints  of  this  sort. 

Thomas  Splint.  The  Thomas  hip-splint,  introduced 
by  Mr.  Thomas,  of  Liverpool,  is  an  appliance  used  in 
England,  and  has  many  points  of  usefulness.  It  docs 
not.  however,  furnish  complete  fixation,  nor  does  it  pre- 
vent the  occurrence  of  subluxation,  or  counteract  the 
spasmodic  muscular  contraction  of  the  muscles  connect- 
ing the  lower  extremity  with  the  pelvis — so  important  a 
feature  in  hip  disease.  The  appliance,  however,  prevents 
motion  of  any  noticeable  amount,  enables  the  patient  to 
be  lifted  without  jarring  the  hip,  and  prevents  flexion  of 
the  thigh.  In  certain  acute  cases  the  pain  may  be  in- 
creased by  the  Thomas  splint,  from  the  fact  of  the  im- 
perfect fixation  furnished.  The  leg  and  thigh  are  firmly 
held  by  the  appliance,  i.e.,  the  flat  rod,  to  which  they  are 
bandaged.  This  rod  extends  up  the  trunk,  and  cannot 
be  so  firmly  fixed  to  the  trunk  but  that  some  motion  is 
possible  at  its  upper  end,  as  the  patient  turns  in  bed  or 
moves.     Motion  of  the  upper  end  of  the  rod  is,  of  course, 


Fig.  4943.—  The  Thomas  Splint 
Applied.     Front  view. 


Fig.   4944.— The  Thomas  Splint   Ap- 
plied.    Posterior  view. 


communicated  to  the  lower,  and  the  joint  may,  in  this 
way,  be  twisted  and  jarred  by  the  long  lever  attached  to 
the  thigh.* 

Wire  Cuirass.  The  Gouttiere  de  Bonnet,  or  wire  cui- 
rass, furnishes  excellent  fixation. f  It  is,  however,  cum- 
bersome and  expensive,  and  has  the  defect  of  not  thor- 
oughly  giving   the   benefit   which   can   be  afforded   by 


*  A  substitute  for  the  Thomas  splint,  made  of  stout  iron  wire,  intro- 
duced by  Dr.  A.  T.  Cabot,  of  Boston,  will  be  found  of  use  in  the  ease  of 
smaller  children,  and  is  more  readily  fixed  than  the  ordinary  Thomas 
splint. 

t  For  a  modified  and  improved  wire  cuirass,  see  Nicaise,  Revue  de 
Chirurgie,  10  Janvier,  1888. 


distraction,    in    relieving    the    increased  Ultra-articular 

pressure. 

Distraction. — All  the  above  methods  of  attempted  fix- 
ation overlook  the  injurious  influence  of  muscular  spasm 
of  the  muscles  about  the  hip,  in 
spasmodically  jarring  the  hip- 
joint,  and  in  exerting  an  undue 
pressure  by  crowding  the  in- 
flamed epiphysis  of  the  femur 
against  the  acetabulum.  This 
reflex  spasm  of  the  muscles  about 
a  joint  is  constant  in  all  inflamed 
joints  surrounded  by  muscles.  It 
is  of  special  importance  in  hip 
disease,  from  the  strength  of  the 
muscles  about  the  joint.  Such 
spasm  prevents  rest  of  the  joint, 
increases  the  pressure  on  the  in- 
flamed bone,  causes  distortion  of 
the  limb,  absorption  of  the  head 
of  the  femur,  enlargement  of  the 
acetabulum,  and  subsequent  sub- 
luxation of  the  femur.  The 
force  of  the  pressure  can  be  esti- 
mated if  we  consider  the  great 
strength  of  the  muscles  extending 
from  the  pelvis  to  the  femur.  A 
sudden  spasmodic  contraction  of 
all  these  muscles  drives  the  head 
of  the  femur  against  the  acetabu- 
lum with  the  force  of  a  sharp 
blow,  and  unless  this  is  over- 
come, no  attempt  at  securing  rest 
of  the  joints  is  complete. 

To  counteract  this  injurious 
muscular  force,  a  pull  upon  the 
femur  away  from  the  acetabulum 
is  necessary.  This  is  often  in- 
stinctively attempted  by  patients, 
who  press  the  foot  of  the  well 
limb  on  the  dorsum  of  the  foot 
of  the  affected  side,  in  the  en- 
deavor to  force  the  limb  away 
from  the  acetabulum. 

The  influence  of  a  distracting 
force  has  been  denied  by  some  writers,  who  claim  that  it 
is  impossible  to  draw  the  femur  away  from  the  acetabu- 
lum. This  is  not  only  disproved  by  clinical  experience, 
in  the  relief  afforded  by  a  distracting  force  properly  ap- 
plied, but  the  distracting  effect  of  such  force  has  been 
demonstrated  by  experiment.65 

The  head  of  the  femur  is  held  close  to  the  acetabulum 
by  the  cartilaginous  collar  (cotyloid  ligament),  which  is 
a  prolongation  of  the  acetabulum.  In  a  healthy  hip- 
joint,  if  all  muscles  are  dissected  away,  it  will  be  found 
difficult,  if  not  impossible,  to  pull  the  femur  from  the 
acetabulum,  if  the  pull  is  exerted  in  the  line  of  the  trunk  ; 
if,  however,  the  limb  is  abducted,  and  a  pull  exerted  in 
a  direction  not  counter  to  the  strength  of  the  ligament, 
actual  distraction  takes  place. 

In  a  foetus,  or  young  child,  distraction  is  easy  from  a 
downward  pull  in  almost  all  directions,  for  the  cotyloid 
ligament  of  a  foetus  is  not  well  developed.  In  hip  dis- 
ease the  cartilage  becomes  softened  and  practically  ab- 
sorbed, and  therefore  cannot  offer  the  resistance  to  dis- 
traction which  is  to  be  met  in  a  healthy  joint. 

If  a  distracting  force  be  applied  with  the  limb  strongly 
adducted,  the  head  of  the  femur  is  brought  against  the 
rim  of  the  acetabulum.  This  is  not  the  case  if  the  limb 
is  slightly  adducted,  or  if  the  acetabulum  has  not  at- 
tained its  normal  adult  development.  But  in  well- 
marked  hip  disease  in  children,  with  softening  of  the 
cotyloid  ligament  and  imperfectly  developed  acetabulum, 
distraction  is  as  feasible  as  at  the  metacarpophalangeal 
articulation  of  the  forefinger,  where  the  bones  of  the 
joint  can  easily  be  separated  by  traction. 

The  effect  of  distraction  can  be  readily  estimated  by 
any  surgeon,  if,  in  excision  of  the  hip,  before  dislocating 
the  head  of  the  femur,  the  finger  is  placed  on  the  head  of 


Fig.  4945.— The  Wire  Cuirass. 
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resistance,  and  they  should  be  made  of  proper  material 
and  padded,  so  that  they  do  not  wrinkle  or  cut  at  the 
edges.  If  the  perineum  be  well  anointed  with  vaseline, 
and  the  straps  be  properly  made  and  padded,  no  serious 
trouble  need  be  encountered.* 

The  first  of  the  essentials  above  mentioned  is  easily  ac- 
lished,  usually  by  means  of  a  sliding  rod  moving 
within  a  lube,  the  amount  of  motion 
being  controlled  by  means  of  a  key 
(G)aud  ratchet  (It),  a  spring  securing 
the  rod  when  in  the  proper  position. 
This  constitutes  the  well-known 
Davis  Taylor  extension  splint,  illus- 
trated in  Fig.  4947. 

A    traction  splint  manifestly  fur- 

ni^ln's  certain   advantages   over  the 

method  of  distraction  by  weight  and 

pulley,  in  that  distraction  is  possible 

while   the 


rally  many  cases  may   be  successfully   treated   without 
complete  fixation,  yet  it  cannot  be  assumed  as  a  surgical 
aphorism  that,  where  fixation  is  indicated,  it  can   be  tin 
Dished  by  a  distracting  force. 

It  is  also  true  that  thorough  fixation  of  the  hip  is  not 
possible  without  distraction.  Efficient  fixation  can  be 
furnished  in  the  following  way,  illustrated  by  the  ac- 
companying diagrams  (Figs.  4949,  4950,  and  4951 1. 
Protection. — By  preventing  injurious  jar  from 
being  intlicted  upon  the  affected  joint,  the  joint 
may  be  said  to  be  "protected."     The  simplest  way 


Fio.  4948.— Distraction  Splint 
Applied. 

and   prevents 


going  about. 

A  short  traction 
splint  was  at  one  time 
in  use,  but  it  cannot 
be  relied  on  as  efficient. 

The  distraction  splint  con- 
sists of  a  rod,  A,  hollow  at  the 
lower  part  into  which  a  rod, 
B,  with  teeth  cut  on  the  edge 
plays,  by  means  of  a  key,  G. 
The  rod  can  be  moved  up  and 
down,  and  it  is  caught  and  held 
in  place  by 
means  of 
a  spring, 
I,  and 
sliding 
c  a  ten. 
The 
lower  end 
of  B  is  fur- 
nished with 
a  broadened 
end,  bent  so 

as  to  pass  under  the  foot,  and 
through  which  a  strap,  F,  can 
be  slipped  which  is  attached 
to  buckles  secured  to  the  ad- 
hesive plaster  on  the  patient's 
leg.  To  the  upper  end  of  A 
is  secured  an  arm,  C,  which 
passes  in  front  of  the  thigh, 
and  to  which  a  strap,  H,  pus^ 
ing  under  the  perineum,  can 
be  buckled.  A  plate,  E,  in 
front  of  the  thigh  keeps  the 
splint  from  slipping  back- 
ward, and  the  arm  D  passes 
under  the  thigh  and  holds 
the   splint    from   slipping  for- 


Fig.  4949.— Fixation  Frame. 


to  protect  a  joint  is  with  the  use  of 
crutches,  the  sound  limb  being  raised 
by  means  of  a  patten  on  the  shoe  of 
that  side,  enabling  the  affected  limb 
to  swing  free  of  the  floor.  The 
weight  of  the  limb  exerts  a  certain  amount  of  distracting 
force,  and  it  was  at  first  supposed  that  hip  disease  could 
be  treated  in  this  way  alone.1"  Although  this  supposi- 
tion has  not  been  justified  by  facts,  and  it  has  been  found 
that  distortion  of  the  limb  and  subluxation  will  not  be 
prevented  by  this  method,  yet  excellent  protection  can 
often  be  secured  in  this  way. 

It  will  be  found,  however,  that  in  many  cases  espe- 


it  firmly 
ward. 

The  arm  C  can  be  made  longer,  so  as  to  pass  around 
the    waist,    and   hold    a 


MliP^iiJH 

Fio.  4950.— Fixation  Frame,  with  Patient  in  Position. 

daily  among  children,  it  is  difficult  to  prevent  them  from 
discarding  crutches  before  it  is  safe  to  do  so,  or  from 
kneeling  upon  the  affected  limb  and  in  that  way  endan- 
gering the  hip.  Crutches  also  demand  the  use  of  the 
arms,  and  in  adults  the  use  of  the  arms  for  other  purposes 
is  desirable  in  the  long  period  during  which  protection  is 
needed.  A  protection  splint  is  therefore  of  importance. 
The  ordinary  "  extension  "  splint,  as  shown  in  Fig.  4947, 
is,  in  reality,  a  protecting  as  well  as  a  distraction  splint, 
as  it  is  longer  than  the  limb  and 
passes  under  the  foot,  enabling 
the  weight  to  be  worn  upon  the 
splint  instead  of  the  patient's 
foot.  Protection  without  dis- 
traction can  be  fur- 
nished by  omitting  the 


second  perineum  strap 
parsing  under  the  other 
buttock. 

The  splint  is  necessar- 
ily modified  somewhat  to 
tit  different  patients,  but 
the  above  diagram  illus- 
trates the  principle. 

It  has  been  claimed 
by  some  writers   that  if 

thorough  distraction  is  employed,  fixation  beyond  what 
is  furnished  by  the  distracting  appliance  is  unnecessary. 

Although  this  may  be  true  theoretically,  and  practi- 


*  An  excellent  modification  of  the  perineal  strap  to  be  used,  deviled  liv 
Dr.  Brackett.  will  be  found  described  in  the  Boston  Medical  and  Surgical 
Journal,  October  6,  1SS7. 


Fio.  4951. — Fixation  Frame,  with  Inclined  Plane  Attached. 

sliding  rod,  and  continuing  the  upright  rod  below  the 
foot,  and  expanding  it  at  the  bottom,  as  in  the  extension 
splint,  or  by  inserting  it  into  a  socket  in  the  boot.  The 
rod  should  belong  enough,  and  the  boot  so  arranged  that 
the  patient's  heel  shall  not  touch  the  sole  of  the  boot, 
though  the  ball  of  the  foot  may  do  so.  The  greatest  jar 
in  locomotion  comes  as  the  heel  strikes  the  ground  at  the 
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cases,  and  in  cases  where  the  joint  proper  is  as  yet  unaf- 
fected—cases with  difficulty  recognized.19' 

Amputation. — Of  the  still  more  radical  method  of  am- 
putation little  need  be  said  here  (v.  Amputation)  except 
that,  in  eases  of  extreme  hip  disease,  it  is  often  to  be  re- 
garded as  a  life-saving  measure.  The  percentage  of  mor- 
tality of  amputation  for  hip  disease  is  not  as  great  as  that 
of  amputation  for  injury  or  malignant  disease. 

'/)■,  atnu  rd  of  Complications. — Abscess.  In  certain  cases 
of  hip  disease  the  epiphysitis  is  either  so  diffuse  or  so 
slight  that  the  cicatricial' process  follows  the  inflamma- 
tory process  of  the  bone  without  undue  cell  proliferation  ; 
but  in  others  the  tuberculous  focus  is  neither  encap- 
sulated nor  absorbed,  but  is  sloughed  out,  and,  causing  an 
irritation,  an  abscess  follows.  This  again  may  be  ab- 
sorbed or  it  may  require  treatment. 

Simple  cold  abscesses  secondary  to  hip  disease  can 
with  safety  be  left  to  themselves,  if  not  causing  constitu- 
tional disturbance  or  increasing  rapidly.  It  is  desirable, 
however,  that  pus  should  be  prevented  from  burrowing 
or  extending  in  a  great  variety  of  directions.  This  can, 
in  a  measure,  be  done  by  bandaging  the  limb,  and  is 
done  if  an  extension  splint  is  worn  efficiently  ;  the  pus 
being  checked  from  extending  along  the  sheath  of  the 
fascia'  by  the  resistance  caused  by  the  perineal  strap  and 
the  pressure  of  the  padded  plates.  If  the  abscess  ex- 
tends, it  is  well  localized  in  a  large  majority  of  cases, 
and  can  extend  only  outwardly. 

Aspiration  is  of  assistance  in  many  instances  ;  in  some, 
however,  either  the  fluid  contained  in  the  abscess  does 
not  flow  readily  through  the  aspirating  needle,  or  the 
latter  is  directly  plugged  by  the  caseous  clots.  In  some 
instances  abscesses  have  been  entirely  absorbed  after  one 
or  two  aspirations. 

Injection  of  iodoform  into  an  abscess  cavity  or  hyper- 
distention  by  carbolic  acid  solution  have  been  recom- 
mended. The  latter  involves  the  occasional  risk  of  car- 
bolic acid  poisoning,  which  may  be  fatal. 

Abscesses  that  are  well  localized,  if  allowed  to  open 
spontaneously,  are  often  thoroughly  evacuated,  leaving 
a  sinus  which,  discharging  for  some  time,  finally  heals. 
Often,  however,  the  abscess  is  not  completely  evacuated. 
Some  residue  remains,  and,  gravitating  along  the  lines  of 
fasciae,  gives  rise  to  another  abscess,  and  in  this  way  sev- 
eral may  be  developed  about  the  joint.  It  is  better  in 
such  cases  to  open  the  original  abscess  freely,  so  that 
thorough  drainage  is  furnished — large  incisions  being 
better  than  small.  The  pyogenic  membrane  should  be 
dissected  off  or  curetted.  If  that  is  done,  with  thorough 
asepsis,  and  proper  dressings  applied,  it  is  not  uncommon, 
when  active  disease  of  the  bone  has  subsided,  for  such 
abscesses  to  heal  up  entirely  by  first  intention,  without 
recurrence  or  sinus.  To  gain  such  results  two  things  are 
essential,  viz.,  thorough  drainage  of  the  whole  abscess 
and  perfect  asepsis.  It  is,  of  course,  necessary  that 
thorough  treatment  for  the  osteitis  be  not  interrupted. 

Nocturnal  cries.  A  troublesome  complication  in  the 
early  stages  of  hip  disease  is  often  the  nocturnal  cry. 
This  usually  disappears  after  thorough  fixation  with 
distraction.  In  some  instances,  however,  the  cries  per- 
sist for  weeks  or  months.  They  are  certain  to  disappear 
in  the  second  stage  of  the  affection  ;  they  can  be  checked 
by  opiates,  narcotics,  chloral  or  chlorodyne,  if  not  stopped 
by  proper  fixation.  Stretching  the  sciatic,  trephining 
the  head  of  the  femur,  and  direct  incision  of  the  joint 
have  been  advised  and  tried  with  success  in  aggravated 
a  of  this  sort. 

Distortion.  Distorted  attitudes  of  the  limb  are  inci- 
dent to  the  clinical  history  of  hip  disease,  and  the  correc- 
tion and  prevention  of  them  form  an  essential  part  of 
treatment.  In  the  earlier  stages  of  the  disease  there  is 
little  difficulty  in  correcting  the  existing  deformities  due 
to  abnormal  muscular  contractions  or  malpositions  of 
the  limb— the  ordinary  treatment  of  hip  disease  being 
sufficient  to  correct  deformity.  If  distraction  is  applied 
in  the  line  of  the  deformity,  iu  the  early  stages  of  the  dis- 
ease, it  will  be  found,  in  a  few  days,  that  the  limb  can  be 
placed  in  a  more  nearly  normal  position  until  it  event- 
ually becomes  straight. 


The  deformities  occurring  are  flexion,  abduction,  and 
adduction.  Flexion  can  be  corrected  by  efficient  traction 
in  the  line  of  the  deformity,  as  already  mentioned.  It 
will  be  found  that  a  traction  splint  is  more  efficient  for 
this  purpose  than  the  simple  weight  and  pulley  ;  the  pa- 
tient should  be  fixed  in  bed,  a  traction  splint  applied,  the 
flexed  limb  raised  to  the  angle  of  deformity  so  that  the 
back  is  Hat,  and,  if  necessary,  the  weight  and  pulley  may 
bo  attached  to  the  splint  in  order  to  give  additional  flxa 
tion  to  the  limb.  It  will  be  found  that  each  day  the  an- 
gle of  deformity  is  less  and  the  limb  can  be  lowered. 
Flexion  can  also  be  corrected  by  means  of  the  Thomas 
splint  bent  to  tit  the  flexed  limb  and  gradually  Straight- 
ened. In  the  severe  cases  rest  in  bed  hastens  the  correc- 
tion in  this  way. 

Abduction  usually  corrects  itself  under  the  ordinary 
treatment  for  hip  disease,  or  is  changed  to  adduction  in 
the  natural  course  of  the  disease. 

The  same  may  be  said  of  adduction,  but  this  latter  dis- 
tortion is  often  more  persistent.  It  can  often  be  cor- 
rected by  the  ordinary  weight  and  pulley  method,  with 
fixation  in  bed.  The  correction  can  be  helped  by  counter- 
extension  applied  to  the  well  limb,  by  means  either  of  a 
perineal  strap  or  of  a  weight  and  pulley  arrangement  at- 
tached to  the  sound  limb,  and  pulling  at  the  head  of  the 
bed  in  opposition  to  the  force  on  the  affected  limb  pulling 
at  the  foot  of  the  bed.  The  result  of  the  two  forces  is 
to  correct  the  adduction.  The  most  efficient  appliance 
is  one  recommended  by  Dr.  H.  L. 
Taylor,  of  New  York  (Fig.  4953).  13° 

In  later  stages  of  severer  defor- 
mity forcible  straightening  under 
an  ana'sthetic,  with  or  without  di- 
vision of  the  adductor  tendons  and 
the  division  of  the  fascia  lata,  or 
with  division  of  all  fascia;  by  open 
incision,  or  osteoclasis,  or  osteotomy, 
has  been  advised,131  and  is  of  help. 

Of  all  the  operative   procedures 
subtrochanteric  osteotomy  is  the  pre- 
ferable one  (see  article  in  this  Hand- 
book,    Vol. 
V.,  p.  391) in 
bony   anchy- 
losis with  de- 
formity. 

Osteoclasis  has 
been  used,  but  the 
fracture  cannot  be 
as  precisely  located 
as  can  be  done  in 
osteotomy,  a  pro- 
cedure which  has 
been  so  thoroughly 
simplified  that  it 
may  be  considered 
devoid  of  clanger. 

In  cases  of  de- 
formity with  fibrous  anchylo- 
sis, correction  can  be  made  by 
mechanical  means,  but  in  the 
severest  cases  much  time  and 
patience  are  required. 

In  cases  with  subluxation  and  absorption  of  the  head 
of  the  femur  and  enlargement  of  the  acetabulum  the  de- 
formity entailed  is  necessarily  permanent  so  far  as  the 
alteration  of  the  bone  is  concerned,  but  the  accompany- 
ing flexion  and  abduction  can  be  corrected.  Subluxation 
and  the  attendant  distortion  should  not  occur  in  the 
course  of  hip  disease,  as  they  are  preventable,  and  their 
presence  indicates  a  lack  of  thoroughness  of  treatment. 

Shortening  of  the  limb.  Shortening  of  the  limb  after 
hip- joint  disease  and  after  excision  occurs  in  a  certain 
number  of  cases  without  satisfactory  explanation  ;  the 
shortening  is  not  limited  to  the  femur,  but  occurs  also  in 
the  tibia  and  fibula  and  the  foot. m  Nothing  can  be  done  to 
prevent  this  arrest  of  growth.  Prevention  of  the  devel- 
opment of  the  disease  and  such  use  of  the  limb  as  is  com- 
patible with  safety  of  the  joint  (inducing  proper  circula- 


Fig.  4!I53.— Adduction  Splint. 
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overcome  the  lever  action  of  the  segments  of  the  limb 
above  and  below  the  joint.  An  additional  reason  for 
making  the  appliance  of  sufficient  length  is  found  in  the 
fact  that  the  thigh  is  well  covered  by  soft  tissues  (Fig. 
4954),  and  a  certain  amount  of  motion  is  possible  owing 
to  the  yielding  of  the  soft  parts. 

Distraction  of  the  knee-joint  is  practicable  in  a  relaxed 
condition  of  the  ligaments  and  capsule.  In  a  healthy 
knee-joint  it  is  impossible  to  separate  the  tibia  from  the 
fibula  owing  to  the  strength  of  the  lateral  and  crucial 
ligaments. 

Counteraction  of  the  reflex  muscular  spasm,  so  im- 
portant in  disease  of  the  hip-joint,  is  needed  in  the  knee 
chiefly  to  overcome  the  tension  of  the  ham-string  muscles, 
which  tend  to  cause  a  subluxation  of  the  tibia. 

When  there  is  a  diseased  condition  of  the  epiphysis, 
and  as  long  as  that  condition  remains,  the  joint  is  inea- 
f  bearing  pressure  or  weight,  and  needs  protection. 
Protection  from  jar  is  compatible  with  locomotion  by 
means  of  crutches,  or  of  an  appliance  longer  than  the 
limb,  with  arrangement  for  perineal  support. 

Compression  is  most  readily  applied  to  a  knee-joint  by 
means  of  a  thin  rubber  bandage — Martin's  bandage — 
wound  about  the  limb ;  bandages  of  elastic  cloth  can  also 
be  used,  but  are  not  as  efficient.  Dried  and  compressed 
sponges,  bandaged  firmly  about  the  limb,  will  expand 
when  wet.  ami  in  this  way  compress  the  tissues  of  the 
joint  effectively  ;  or  the  knee  may  be  thickly  covered  with 
sheet  wadding  and  binders'  board  made  pliable  by  immer- 
sion in  hot  water,  and  the  whole  bandaged  firmly. 

Inunction  of  fats,  of  oleates,  and  of  medicaments, 
painting  with  iodine,  etc.,  are  remedies  frequently  used, 
but  their  value  is  questionable.  The  same  may  be  said 
of  cauterization. 

Synovitis. — In  chronic  synovitis  without  effusion  thor- 
ough fixation  is  needed  in  the  early  or  acuter  stages,  with 
or  without  compression.  The  application  of  cold  by  ice- 
bags,  evaporating  lotions,  cold  douches,  or  the  cold  coil 
will  often  be  a  help,  and  in  some  instances  hot  cloths 
or  poultices  relieve  pain.  Counter-irritation,  by  means 
of  tincture  of  iodine  or  blisters,  and  cauterization,  are  of 
doubtful  value,  except  as  expectants.* 

In  chronic  synovitis  with  serous  effusion  the  treatment 
is  primarily  to  cause  the  absorption  of  the  fluid  by 
means  of  compression  and  fixation.  Besides  this,  dis- 
traction and  protection — one  or  both — are  needed  if  there 
is  danger  of  extension  of  the  disease  to  the  bone  or  car- 
tilage, and  fixation  if  there  is  any  activity  of  disease  ;  the 
choice  of  massage,  of  passive  motion  in  later  stages,  or  of 
fixation,  is  a  question  of  judgment  in  each  individual  case, 
it  being  borne  in  mind  that  motion  is  a  normal  function 
of  a  joint,  and  that  massage  may  be  supposed,  by  tem- 
porarily improving  the  local  circulation,  to  promote  the 
absorption  of  synovial  oedema  or  its  results,  and,  on  the 
other  hand,  that  anything  which  increases  the  inflamma- 
tion in  a  joint,  like  ill-judged  motion,  is  an  injury. 

When  the  inflammatory  stage  is  passed  and  there  is  no 
further  danger  of  extension  of  the  disease  to  the  bones 
or  cartilage,  massage,  as  well  as  passive  exercises,  may 
be  allowed.  Twists  and  sudden  jars  are  to  be  avoided, 
and  protection  (crutches  or  splints)  is  advisable  in  the 
stage  of  convalescence  if  the  attack  has  been  at  all  a  se- 
vere or  protracted  one. 

In  synovitis  with  purulent  effusion  the  joint  should 
be  thoroughly  drained  by  incision  and  washed  out.  If 
the  effusion  is  but  slightly  purulent,  aspiration  and 
thorough  washing  out  will  suffice.  If,  however,  the  pus 
is  thick,  or  caseous  clots  are  present,  the  joint  should  be 
freely  opened  by  straight  lateral  incisions  and  well  washed 
out  with  an  aseptic  fluid.  The  observance  of  strict  asep- 
tic precautions  is  of  course  necessary. 

Hydrops  Articuli. — In  hydrops  articuli  (water  on  the 
knee)  the  treatment  is  such  as  would  promote  absorption 
or  removal  of  the  fluid.  Besides  friction  and  compression, 
which  are  often  sufficient,  aspiration  is  of  great  service. 
The  procedure  may  be  considered  as  free  from  danger. 

*  For  the  treatment  of  acute  synovitis  the  reader  is  referred  to  the 
article  Synovitis. 


The  best  method  of  applying  is  as  follows  :  after  thor- 
oughly cleansing  the  skin,  the  knee  is  bandaged  with  a 
rubber  bandage  to  exert  slight  pressure,  leaving  a  small 
portion  uncovered  for  the  insertion  of  the  aspirating  nee- 
dle. This  is  best  done  at  a  little  distance  from  the  side 
of  the  patella.  The  size  of  the  needle  should  depend 
upon  the  character  of  the  fluid;  if  thorough  asepsis  is 
carried  out  a  needle  of  large  size  or  a  trocar  is  free  from 
danger.  After  the  joint  has  been  aspirated,  the  wound 
should  be  covered  witli  a  piece  of  aseptic  gauze  or  cot- 
ton and  a  rubber  bandage  applied  over  the  knee.  If  the 
fluid  is  again  effused,  the  joint  can  again  be  aspirated. 

When  reproduction  of  fluid  takes  place,  injection  of 
iodine,  as  in  the  treatment  of  hydrocele,  has  been  recom- 
mended and  used,  but  sometimes  the  results  have  been 
disastrous.  The  injection  of  carbolic-acid  solutions,  or 
of  corrosive  sublimate  solutions,  is  apparently  efficacious, 
as  well  as  thorough  irrigation  of  the  joint  already  men- 
tioned. 

Epiphyseal  (>s/,His. — In  epiphyseal  osteitis  the  treat- 
ment requires  the  greatest  care  to  preserve  the  function 
of  the  joint  as  far  as  is  possible,  to  arrest  the  progress  of 
the  disease,  and  to  prevent  and  correct  deformities.  Fix- 
ation is  demanded  in  the  acute  stages  and  should  be 
thorough  ;  in  the  subacute  stages  some  motion  is  at  times 
allowable,  and  in  the  stage  of  convalescence  as  much  mo- 
tion as  is  possible  without  direct  jar  to  the  joint  should 
be  allowed.  Protection  is  demanded  in  all  stages  of  the 
disease,  and  distraction  in  the  acute  and  subacute  stages. 
Aspiration  of  the  joint,  incision,  injection  into  the  joint, 
counter-irritation,  may  be 
all  indicated,  and  in  the 
severe  cases  excision  or 
arthrotomy. 

What  was  said  in  re- 
gard to  the  treatment  of 
hip  disease  mayr  be  repeat- 
ed in  speaking  of  epiphy- 
sitis of  the  knee- 
joint.    The  treat- 
ment should   be 
thorough,    per- 
sistent,  and 
should  meet  the 
indications.  Fix- 
ation and  protec- 
tion are  the  most 
important     indi- 
cations   in     dis- 
eases of  the  knee, 
distraction  being 
less  so.    The  em- 
ployment of  pro- 
tection should  be 
continued    until 
it  is  certain  that 
the   epiphysis   is 
normal,  a  matter 
of   judgment    in 
every  case.    Pro- 
tection should  be 
discontinued    gradually    and 
tentatively  ;     if    discontinued 
too  soon,  recurrence  will  take 
place,  or  the  deformity  at  the 
limb  will   increase.     Fixation 
should  be  used  so  long  as  there 
is  any  activity  of  the  inflam- 
mation ;  this   is   indicated   by 
pain,  muscular  spasm,  or  ten- 
derness.    Efficient  fixation  of 
the  knee  does  not  require  con- 
finement to  bed. 

Protection  can  be  furnished 
by  means  of  crutches,  raising 

the  sound  limb  by  a  thick  sole,  and  allowing  the  affected 
limb  to  swing  clear  of  the  ground.  Better  protection  is 
furnished  by  means  of  a  splint  (with  perineal  support) 
longer  than  the  limb  and  passing  under  the  foot  so  as  to 
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anaesthetic,  be  brought  into  position  by  manual  manipu- 
lation. 

The  dangers  incurred  by  this  procedure  are  not  as 
great  as  would  be  supposed.  Such  a  violent  procedure 
should  not  be  undertaken  if  there  is  inflammation  pres- 
ent at  the  joint,  but  in  the  early  acute  stages  little  force 
is  required  to  straighten  the  limb.  The  danger  of  rupt- 
ure of  the  artery  can  be  avoided  by  care.  Separation  of 
the  epiphysis  of  the  femur  may  take  place,  but  is  cured 
bv  the  fixation  requisite  to  treatment,  and  should  not 
occur  if  the  force  is  carefully  applied,  Fracture  of  the 
femur  and  tibia  can  be  avoided  by  care. 

The  treatment  of  chronic  rheumatoid  arthritis  of  the. 
knee  is  the  same  as  that  of  the  same  disease  elsewhere,  as 
may  also  be  said  of  syphilis  and  gout.  In  some  cases  of 
chronic  rheumatoid  arthritis  protection  is  sometimes  of 
use,  distraction  is  not  necessary,  and  fixation  should  be 
applied  only  temporarily.  Massage,  hot  applications, 
and  electricity  may  be  of  benefit. 

Disease  of  Cartilage. — Three  cases  have  been  reported 
of  circumscribed  fungous  disease  of  the  internal  menis- 
cus. In  one  of  these  ignipuncture,  and  in  two  removing 
the  granulations  by  scraping,  resulted  in  recovery.  Ex- 
tirpation of  the  affected  meniscus  was  followed  by  a  cure 
with  active  motion  of  the  joint.  In  another  case  the 
external  semilunar  cartilage  was  removed  on  account  of 
chronic  inflammation  and  a  relaxed  condition  which 
interfered  with  locomotion.  The  operation  resulted  in 
healing  by  first  intention.138 

Loose  Cartilage. — There  are  two  methods  for  removal 
of  loose  cartilage  at  the  knee  :  1,  The  open  incision,  in- 
troduced by  A.  Pare,  discarded  by  later  surgeons,  includ- 
ing B.  Bell,  who  preferred  amputation  of  the  thigh,  and 
revived  again  since  the  introduction  of  aseptic  surgery  ; 
2,  the  subcutaneous  extraction,  which  is  done  as  follows  : 
the  foreign  body  is  pushed  into  the  external  upper  cul- 
de-sac  and  held  by  the  finger  of  an  assistant  under  the 
triceps  tendon,  and  by  help  of  another  kept  from  slipping 
up.  An  incision  is  then  made  with  a  tenotome  in  the 
subcutaneous  tissue,  directly  under  the  synovial  cavity, 
and  in  the  synovial  wall,  directly  under  the  foreign  body, 
whicli  is  forced  out  into  the  cellular  tissue  ;  two  weeks 
later  the  loose  cartilage  is  removed  by  direct  incision. 
The  difficulties  of  the  second  step,  namely,  removal  of 
the  cartilage  from  the  cellular  tissue,  are  great,  and  sev- 
eral modern  surgeons  prefer  the  direct  incision  on  account 
of  the  techuical  difficult}'  of  the  indirect  method  (Revue 
de  Ghirurgie,  1881,  No.  1). 

In  removal  of  a  loose  cartilage  by  direct  incision,  an 
incision  is  made  at  the  side  of  the  patella,  where  the  loose 
body  is  to  be  felt ;  the  strictest  asepticism  is  to  be  ob- 
served. 

Displacement  of  the  semilunar  cartilage  (internal  de- 
rangement of  the  knee-joint)  is  the  result  of  a  sprain,  and 
the  symptoms  and  treatment  are  those  of  sprain  at  the 
knee  with  synovitis. 

In  t lie  severest  cases  an  anaesthetic  is  necessary  in  order 
to  restore  the  cartilage  to  place,  but  after  the  cartilage  is 
replaced  by  manipulating  the  joint  immediately  after 
the  accident,  the  knee  is  to  be  flexed  to  its  fullest  extent, 
the  tibia  pulled  upon  as  if  to  draw  it  away  from  the  fe- 
mur, and  rotated  ;  the  limb  is  then  suddenly  straightened, 
the  operator  pressing  upon  the  displaced  cartilage  at  the 
same  time.  The  cartilage  sometimes  returns  to  its  place 
with  a  snapping  sensation,  but  often  without  the  patient's 
consciousness.  Frequently  the  patient  learns,  by  a  sud- 
den twist  of  the  limb,  to  replace  the  cartilage  himself. 
In  some  of  the  severest  cases  it  has  been  necessary  to  re- 
move the  cartilage  by  direct  incision. 

Howard  Marsh  has  used  with  benefit  a  steel  clamp  as  a 
means  of  prevention  of  the  slipping  of  the  cartilage,  when 
there  is  a  tendency  to  recurrence.  The  clamp  consists  of 
two  lateral  pieces  of  thin  steel,  well  padded  and  fitted  to 
Bach  side  of  the  patella,  connected  by  a  spring  passing 
behind  the  knee.11 

Slipping  of  the  Patella. — Occasionally,  owing  to  an  in- 
jury to  the  lateral  fasciae,  or  to  a  loss  of  tension  of  the 
quadriceps  extensor  muscle,  the  patella  slips  to  the  side, 
interfering  with  locomotion,  and  causing  discomfort. 


Electricity  applied  to  the  muscle,  with  the  idea  of 
strengthening  it,  will  sometimes  be  of  assistance.  The 
patella  can  be  kept  in  place  by  a  stout  piece  of  leather 
moulded  to,  and  covering,  the  knee,  but  with  an  open- 
ing into  which  the  patella  fits  ;  this  leather  cap  is  then 
strapped  behind  the  knee  and  held  firmly  in  place. 

Anki.e-.ioixt. — In  the  treatment  of  the  most  formida- 
ble affection  of  the  ankle-joint,  viz.,  tibio-tarsal  osteitis, 
protection  from  jar  is  especially  indicated — as  will  be 
readily  seen,  if  it  be  borne  in  mind  that  in  locomotion 
the  whole  weight  of  the  body  is  borne  at  each  step  upon 
the  comparatively  small  surface  of  the  articulating  por- 
tion of  the  astragalus.  Fixation  of  the  ankle  in  a  stiff 
bandage  and  allowing  the  patient  to  walk  upon  the  limb, 
is  a  manifest  error,  occasionally  made  possible  through 
confusion  of  a  simple  synovitis,  which,  at  certain  stages, 
needs  fixation,  with  osteitis,  which  should  be  protected 
from  jar  at  all  stages.  Protection  can  be  furnished 
either  by  means  of  crutches,  or,  more  thoroughly,  by 
means  of  protective  splints  with  perineal  supports.  Pro- 
tective splints,  described  for  the  knee-joint,  are  needed 
in  osteitis  of  the  ankle. 

Fixation  is  of  advantage  in  the  acuter  stages  of  the  af- 
fection, and  is  readily  furnished  by  means  of  stiff  band- 
ages. 

If  abscesses  form,  they  should  be  incised. 

In  cases  of  caries  of  the  ankle,  with  extensive  dis- 
ease of  bone,  the  decision  to  persevere  in  conservative 
treatment,  or  to  resort  to  operative  interference,  is  one 
which  is  based  largely  upon  the  patient's  age,  and  the 
circumstances  of  attendant  care. 

In  children,  the  results  of  conservative  treatment  are 
satisfactory.  Satterthwaite  reports  14  cures  with  useful 
limbs  in  16  cases  ;  the  time  of  treatment  being  on  the 
average  two  and  one-half  years  ;  2  of  the  16  patients  died 
(New  York  Medical  Record,  August  21,  1880). 

In  adults,  however,  the  treatment  is  much  less  satis- 
factory in  advanced  cases  of  caries.  Excision  or  ampu- 
tation is  not  infrequently  demanded  in  the  worst  cases. 

Operative  interference  consists  of  curetting  the  sinuses 
or  the  removal  of  the  diseased  tarsal  bones.  It  will  be 
found  that  the  latter  procedure  gives  much  the  more  sat- 
isfactory results  where  the  osteitis  has  become  so  extensive 
as  to  have  occasional  sinuses  ;  if  it  has  involved  a  greater 
part  of  the  astragalus,  if  the  curette  is  unreliable  as  a 
means  of  removing  all  the  disease. 

Chronic  synovitis  of  the  ankle-joint  is  chiefly  the  re- 
sult of  sprains,  and  the  treatment  should  be  the  same  as 
that  commonly  used  in  the  sprains  of  the  ankle,  viz.,  fix- 
ation, compression,  massage,  passive  motion,  occasionally 
protection  ;  and  the  period  of  time  required  for  the  em- 
ployment of  these  several  methods  varies  according  to  the 
severity  of  the  attack  and  the  condition  of  the  patient. 

Fixation  is  readily  furnished  by  the  stiff  bandages — 
silicate  of  potash  or  plaster  of  Paris — and  compression  by 
a  rubber  bandage.  Care  should  be  taken  that  the  pres- 
sure comes  upon  the  proper  part  of  the  ankle,  and  not 
upon  the  most  prominent  part,  viz.,  the  malleoli.  The 
parts  requiring  pressure  are  the  depressions  in  front  and 
behind  the  malleoli,  and  these  should  be  filled  with  pads 
of  cotton,  so  that  the  pressure  of  the  bandage  should  fall 
upon  the  capsule  of  the  joint,  and  not  chiefly  on  the  mal- 
leoli ;  if  there  is  much  swelling  at  the  ankle,  this  precau- 
tion is  not  necessary  ;  but  as  the  swelling  subsides  the 
malleoli  become  more  prominent,  and  would  bear  the 
chief  pressure  of  the  constricting  bandage. 

Pure  tuberculous  synovitis  not  affecting  the  bones,  an 
affection  rarely  encountered,  should  be  treated  with  a 
view  of  preventing  an  extension  of  the  disease  to  the 
bones — i.e.,  in  the  same  way  as  osteitis  would  be  treated. 

In  severe  chronic  synovitis  of  the  ankle-joint  the  indi- 
cations are  for  rest,  fixation,  and,  if  swelling  be  present, 
compression.  In  cases  where  there  is  danger  of  extension 
of  the  disease  to  the  astragalus  or  tibia,  protection  is  ad- 
visable. 

In  the  lighter  cases  of  synovitis  of  the  ankle-joint,  or 
after  the  inflammatory  stage  has  passed,  the  need  of  per- 
fect fixation  is  not  present,  and  massage,  with  protected 
or  graduated  motion,  will  be  found  of  great  benefit. 
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LARYNX,  NEUROSES  OF  THE.— Strictly  speaking, 
neuroses  of  the  larynx  are  disorders  or  diseases  of  some 
portion  of  the  nerve-structures  supplying  the  larynx,  or 
presiding  over  its  functional  integrity  ;  but  practically, 
all  disturbances  in  laryngeal  functions  normally  per- 
formed under  neural  influences  are  to  be  included  in  the 
term.  There  are  various  disorders  of  the  muscular,  vas- 
cular, and  glandular  structures  of  the  larynx  which 
produce  objective  and  subjective  results  so  similar  to 
those  of  true  neuroses  that  their  differentiation  is  diffi- 
cult and  sometimes  impracticable.  Hence  the  most  in- 
structive method  of  studying  laryngeal  neuroses  will  be 
to  include  all  impairments  of  function,  whether  neuro- 
pathic in  origin  or  not. 

The  neuroses  of  the  larynx,  like  disturbances  of  the 
nervous  system  in  general,  comprise  disorders  of  nutri- 
tion— trophoneuroses  ;  of  sensibility — eesthesioneurosea  ; 
and_  of  motility — kinesioneuroses  ;  all  presumptively 
attributable  to  cerebral,  cerebro-spinal,  and  neural  le- 
sions, or  to  molecular  disturbances,  whether  percepti- 
ble evidences  of  alterations  of  structure  in  cerebro-spinal 


or  nerve-tracts  be  manifested  or  not.  Neuroses  that  arc 
so  manifested  arc  recognized  as  organic  neuroses.  Such 
as  are  not  so  manifested  are  termed  functional  neuroses, 
although  the  inference  remains  that  some  undeterminable 
change  of  tissue  or  of  tissue  relation  must  have  taken 
place  It  is  sometimes  impossible  to  determine  whether 
organic  neuroses  originate  in  the  cerebral,  spinal,  or 
peripheric  portions  of  the  nervous  system. 

Trophoneuroses  :  Neuroses  <>k  Nutkition. — Dis- 
ease being  due  to  disturbance  between  equilibrium  of 
nutrition  and  work,  excess  of  nutrition  and  of  work 
produce  permanent  hypertrophy;  excess  of  nutrition 
alone  produces  hypertrophy  with  subsequent  degenera- 
tion ;  lack  of  nutrition  produces  degeneration  and 
atrophy  ;  and  excess  of  work  and  lack  of  nutrition  pro- 
duce atrophy.  In  studying  these  nutritive  changes  the 
condition  of  the  trophic  centres  and  of  their  lines  of  dis- 
tribution is  a  matter  of  great  Importance. 

Hypertrophy. — Hypertrophy  of  laryngeal  tissues  occurs 
most  frequently  in  connection  with  an  inflammatory  dis- 
ease. It  has  occasionally  been  noted  without  assignable 
cause,  and  may  be  attributed,  at  times,  to  increased 
functional  activity  of  trophic  supply.  I  am  unable  to 
refer  to  any  recorded  instances  of  hypertrophy  as  of  pre- 
sumptively purely  neural  origin. 

Atrophy. — Atrophy  of  the  laryngeal  tissues  is  fre- 
quently observed  in  connection  with  chronic  diseases  of 
inflammatory  origin,  with  anchyloses  of  the  cricoaryte- 
noid articulation,  complete  or  incomplete,  and  with  both 
spasmodic  and  paralytic  disorders  of  the  laryngeal  mus- 
cles. In  most  instances  the  atrophy  is  to  be  regarded  as 
a  passive  process,  the  result  of  disease  or  disuse  of  the 
nerve  or  muscle.  In  some  it  is  the  exhausting  result  of 
excessive  innervation  in  resistance  to  tonic  spasm  (Jeleuf- 
fy) — prolonged  catabolism.  On  the  other  hand,  similar 
conditions  may  exist  for  years  without  producing  atrophy. 
The  rapidity  with  which  atrophy,  notably  of  the  posterior 
crico-arytenoid  muscle  (Semon),  sometimes  follows  pa- 
ralysis, renders  it  likely  that  an  active  neurotic  degen- 
eration has  been  in  progress.  Active  neurotic  atrophy 
presupposes  injury  to  the  spino-neural  mechanism,  or  ir- 
ritation of  the  afferent  fibre  of  a  reflex  arc  (Ross).  The 
association  of  trophic  with  motor  paralysis  renders  it  im- 
possible to  determine  whether  or  not  the  nutritive  changes 
are  under  the  domain  of  special  nerve-supply.  Some  ob- 
servations by  Tiirck  ("  Klinik  der  Krankheiten  des  Kehl- 
kopfes  und  der  Luftrohre,"  p.  440,  Wien,  1866)  as  to 
atrophy  of  the  crico-thyroid  muscle  without  degeneration 
of  the  superior  laryngeal  nerve,  led  him  to  the  inference 
that  the  trophic  supply  of  this  muscle  must  have  come 
from  the  recurrent  nerve  and  not  from  its  own  motor 
nerve. 

While  all  the  muscles  of  the  larynx  are  subject  to 
atrophy,  none  are  so  prone  to  atrophy  from  pathological 
lesions  as  the  posterior  crico-arytenoids.  Great  atrophy 
of  these  muscles  alone  has  been  observed  after  paralysis, 
independently  of  any  microscopic  evidence  of  alteration 
of  either  recurrent  or  pneumogastric  nerves,  as  in  an  in- 
structive instance  reported  by  Riegel  (cited  in  Ziemsscn's 
"Cyclopaedia  of  the  Practice  of  Medicine,"  vol.  vii.,  p.  mil , 
New  York,  1876).  In  most  similar  instances,  however,  tie- 
generation  of  nerve-tissue  has  coexisted.  Similar  atrophy 
of  the  posterior  crico-arytenoid  has  been  observed  like- 
wise in  cases  of  spasm  of  all  the  laryngeal  muscles, 
possibly  because  of  the  forced  inaction  due  to  its  having 
been  overpowered  by  the  combined  force  of  the  antago- 
nistic muscles  j  probably  because  of  cessation  in  the  or- 
ganic exercise  of  its  special  function,  or  perhaps  because 
of  loss  of  innervation  from  the  respiratory  centre,  through 
other  channels  than  those  proceeding  from  the  fibres  of 
the  recurrent  nerve.  Atrophy  of  the  muscle  has  been 
recorded,  as  far  as  I  know,  only  in  cases  in  which  the 
corresponding  vocal  band  had  been  in  phonatory,  or  in 
approximative^  phonatory,  position  during  life. 

Treatment. — There  is  no  special  treatment  that  can  be 
pursued  with  confidence.  Probably  systematic  and  long- 
continued  electrical  treatment  offers  the  most  reasonable 
prospect  of  benefit. 

Changes  in  Secretion. — There  is  little  reason  to  doubt 
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chloral,  and  antipyrin,  are  indicated  ;  in  liysteric  condi- 

preparations  of  musk,  assafoetida,  or  valerian  ;  in 

debilitated  conditions,   nerve  and   blood  tunics,  such    as 

arsenic,  iron,  quinine,  strychnine,  or  their  equivalents  ; 

in  gouty  and  rheumatic  conditions,  colchicum,  salol,  and 

ilicylates.     The  condition  of  the  digestive  apparatus 

and  of  the  emunctories  requires  strict  attention  that  as- 

gimilation  of  nutriment  may  be  as  complete,  and  elimina- 

if  effete  products  as  thorough,  as   possible.     The 

liver,  the  kidneys,  and  the  skin  should  be  maintained  in 

performance  of  their  respective  depurative  func- 

as  far  as  practicable.     The  medical  discipline  and 

tha  medicinal  agents  to  be  employed  for  these  purposes 

will  vary  with  special   indications,  and  must  be  selected 

jordance  with  the  principles  of  general  therapeutics. 

Topically,  soothing  or  benumbing  applications  to  dis- 
eased or  disordered  tissues  are  indicated,  repeated  once  or 
oftener  a  day.  These  may  comprise  applications  of  mor- 
phine, of  bismuth,  or  of  aconite,  in  glycerine  or  water  ; 
of  iodoform  in  ether  or  chloroform  ;  or  of  cocaine,  of 
il,  or  of  menthol  ;  sprays  of  opium,  of  bromides,  of 
chloral,  or  of  camphor  in  simple  water  or  in  peppermint 
sprays  of  iced  water  ;  inhalations  of  vapors  of 
benzoin  and  similar  drugs,  changes  being  made  from  time 
to  time  as  indications  vary. 

Permanent  mechanical,  traumatic,  and  plastic  lesions 
producing  the  hyperesthesia  require  to  be  combated,  de- 
Btroyed,  or  removed,  according  to  the  special  indications. 

Paresthesia. — Paresthesia  denotes  a  condition  of  per- 
verted or  abnormal  sensation,  diffuse  or  localized,  quite 
different  from  sensations  of  pain.  It  is  most  frequent  in 
hysterical  females.  It  is  most  usually  described  as  a 
sensation  as  though  a  hair  or  other  foreign  body  were 
present,  or  a  sensation  of  tickling,  burning,  tearing. 
Itching,  or  something  not  unlike.  These  sensations  are 
sometimes  provoked  by  phonation,  and  to  prevent  them 
ilVrer  becomes  disposed  to  speak  in  whispers  only 
(phonophobia,  Coen).  In  some  instances  the  sensations 
are  limited  to  the  larynx  ;  in  others  they  extend  into  the 
pharynx  in  the  one  direction,  or  along  the  trachea  in  the 
other.  Tracheal  extensions  cause  considerable  mental 
anguish  and  dread  of  suffocation. 

Localized  paresthesias  are  frequently  referred  to  the 
regions  connecting  the  anatomical  structures  of  the  lar- 
ynx, or  the  structures  adjacent,  as  the  regions  of  the 
by 0- thyroid  membrane,  cricothyroid  membrane,  glosso- 
epiglottic  fold,  crico-thyroid  articulation,  or  erico-aryte- 
uoid  articulation.  Paresthesia  is  sometimes  combined 
with  anesthesia  (Elsberg,  B.  Fraenkel),  and  is  sometimes 
followed  by  it.  It  sometimes  causes  considerable  hypo- 
chondriasis, from  tiie  patient's  dread  that  some  incurable 
is  in  progress. 

In  etiology  and  pathology  seem  closely  allied  to  those 
of  hyperesthesia,  if  not  identical  ;  and  the  therapeutic 
measures  would  be  much  the  same  as  for  that  condition. 

Anaesthesia. — Anesthesia  of  the  larynx  is  the  term 
used  to  indicate  serious  loss  of  sensitiveness  of  the  mu- 
cous membrane,  whether  partial  or  complete,  compris- 
ing likewise  hypesthesia  or  obtuuded  sensitiveness.  It 
imes  alternates  with  hyperesthesia  (Gougenheim), 
and  is  sometimes  associated  with  paresthesia.  It  may, 
or  may  not.  be  associated  with  motor  paralysis.  In  cases 
due  to  diphtheria,  motor  paralysis  coexists.  The  motor 
paralysis  may,  or  may  not,  be  in  the  domain  of  the  same 
nerve  trunk.  It  is  most  frequently  manifested  in  the  con- 
strictor group  ;  the  subjective  symptom  being  dysphonia 
or  aphonia.  It  occurs  both  unilaterally  and  bilaterally. 
In  intensity  it,  varies  both  with  the  cause  and  with  the 
Individual.  It  varies  at  times,  likewise,  in  the  same  sub- 
ject. It  also  varies  in  extent.  In  some  instances  it  is  con- 
fined i"  the  epiglottis  ;  in  some  to  the  supraglottic  portion 
of  the  larynx,  while  in  others  it  occupies  the  entire  larynx  ; 
the  extent  varying  according  to  the  degree  of  participation 
in  the  lesion  of  the  sensory  nerve  distributed  to  the  regions 
indicated. 

Laryngeal  anesthesia  may  be  isolated,  or  may  be  as- 
sociated with  anesthesia  of  the  trachea,  of  the  pharynx, 
ot  the  palate,  or  of  other  organs  and  structures  adjacent, 
contiguous,  or  at  a  distance  ;  the  special  association  lie- 


in-  dependent  upon  the  pathological  or  etiological  lesion. 
Tactile  sense  may  be  in  abeyance  naturally,  or  can  be 
placed  in  abeyance  artificially,  as  by  repeated  manipula- 
tion with  instruments,  and  by  applications  of  cocaine 
liydrochlorate,  menthol,  and  some  other  drugs.  This 
abeyance  is  often  associated  with  abeyance  of  reflex  ex- 
citability, or  with  sufficient  impairment  to  place  that 
excitability  under  control  ;  but  sometimes  the  rellex  ex- 
citability continues,  so  that  spasmodic  contractions  ensue 
under  its  influence  despite  abolition  of  the  tactile  sense. 
Contrariwise  it  is  asserted  (Brow  n-Sequard)  that  anes- 
thesia of  the  entire  body  can  lie  produced  experimentally 
by  irritation  of  the  laryngeal  mucous  membrane. 

Pathology. — Structural  change,  whether  demonstrable 
or  not,  in  the  region  of  the  origin  or  nucleus  of  the 
pneumogastric  nerve,  or  in  the  tract  of  its  superior 
laryngeal  branch,  is  presumed  to  constitute  the  pathol- 
ogy of  gross  anesthesia  occurring  in  association  with 
diphtheria,  with  syphilis  of  the  cerebrum,  or  in  bulbar 
paralysis. 

Interruption  in  the  transmission  of  peripheral  impulses 
to  the  cerebral  centre  is  the  presumptive  pathological 
condition  in  the  anesthesia  occurring  in  hysteria.  .Should 
the  anesthesia  be  found  to  be  limited  to  the  upper  por- 
tion of  the  larynx,  ceasing  at  the  margins  of  the  vocal 
bands,  the  productive  lesion  will  be  presumptively  at- 
tributable to  disorder  in  the  tract  or  nucleus  of  the 
superior  laryngeal  nerve  from  which  sensory  fibres  are 
distributed  to  this  portion  of  the  larynx. 

Anesthesia  extending  beyond  the  margin  of  the  vocal 
bands  will  be  similarly  attributable  to  disorder  in  the 
tract  or  nucleus  of  the  inferior  laryngeal  nerve  :  and 
the  lesion  will  be  referred  accordingly  to  the  trunk  of 
the  pneumogastric,  above  the  departure  of  the  superior 
laryngeal,  to  its  nucleus,  or  to   its  point  of  origin. 

Symptoms. — Liability  to  access  of  foreign  matter  into 
the  larynx  during  deglutition  is  the  most  prominent 
symptom.  Lack  of  sensation  to  titillation  and  to  irrita- 
tion, and  lack  of  reflex  response  by  cough  to  irritation 
are  additional  symptoms. 

Etiology. — Anesthesia  of  the  larynx  is  usually  indica- 
tive of  deeper  lesion.  The  two  chief  causes  are  widely 
different  in  character,  being  hysteria  and  diphtheria. 
Then,  but  far  less  frequently,  follow  the  lesions  of  bul- 
bar paralysis  (Erishaber)  ami  of  cerebral  syphilis  (Ott*). 
Anesthesia  has  been  noted  in  the  asphyxic  stage  of 
cholera  (Romberg),  and  is  similarly  present  at  limes  dur- 
ing the  death  agony.  Hysteria  is  a  far  less  frequent 
cause  of  anesthesia  of  the  larynx,  or  at  least  of  the  epi- 
glottis, than  was  generally  supposed  a  number  of  years 
ago  ;  the  mistake  having  been  due  to  want  of  recognition 
of  the  fact  that  the  epiglottis  is  a  far  less  sensitive  struct- 
ure in  some  subjects  than  in  many  others.  An  anes- 
thetic epiglottis  cannot  be  regarded,  therefore,  as  pathog- 
nomonic of  hysteria. 

Among  other  causes  to  which  laryngeal  anesthesia 
seems  to  have  been  attributable  may  be  cited,  severe 
forms  of  sore  throat,  epilepsy,  plumbism,  alcoholism, 
svphilis,  and  even  carcinoma  and  tuberculosis  (Eris- 
haber). 

Anesthesia  from  diphtheria  is  often  associated  with 
paralysis  of  the  depressor  muscles  of  the  epiglottis  which 
are  innervated  by  the  superior  laryngeal,  the  same  nerve 
which  supplies  sensation  to  the  supra  glottic  portion  of 
the  larynx.  Paralysis  of  the  crico-thyroid  muscle,  sup- 
plied by  the  same  nerve,  may,  or  may  not,  exist.  In  oc- 
casional instances  there  is  paralysis  also  of  Some  of  the 
phonatory  muscles,  indicating  implication  of  the  inferior 
laryngeal  nerve.  Anesthesia  is  sometimes  associated  with 
neuralgia  (anesthesia  dolorosa)  (Schnit/.ler.  Elsberg). 

QequeloB. — Laryngeal  anesthesia,  especially  when  com- 
plete, and  associated  with  anesthesia  of  the  trachea,  of 
the  epiglottis,  and  of  the  pharynx,  has  been  noted  as  a 


*  For  a  marked  Instance  of  right-sided  ansesthesis  in  association  with 
right-sided  paralysis  ol  the  vocal  band  in  the  cadaveric  position,  in  a 
case  of  extensive  hereditary  syphilitic  disease,  which  bad  involved  the 
origin  of  the  vagus,  from  which  all  traces  ••)  medullary  fibrin  had  disap 
peared,  thus  destroying  all  communication  with  the  larynx,  centrifugal 
and  centripetal,  Bee  Ott ,  Prager  Med.  Woch.,  1881,  Ko.i 


373 


I.nr  i  i.  \  . 
I.Mr  >  i,  \  . 


HANI)]  ;'    1  111.    V 


aula- 

■ 
tii. 

■ 

i'  b, 

sitive  porti 
•<  ii..i  or  Intra 

i   the  tou<  ■■  itli  tin  i  • 

igb. 
ipparent  want 

: ,  for  In- 
dividuals n  ill  be  found  w ill' 

Limited  patches  <>f  cul  it  tin-  ant. 

..n  of  t In-  neck,  above  and  below  the  byoid  b 

•  requenl  and  peculiai  tant 

/'  I  ill  will  vary  with  tin   ii v 

tin  lesion,     1'  when  pn 

In  awwK'iuiion  with  bulbar  paralj  us  in  all 

origin. 

In  diphtheria,  tin-  prognosis  i-   l' 1   provided  that 

rilable  dm  I  men!  to  prevent  th< 

tram  I  into  the  laryni  :  mm  accident  tlmt  ma] 

followed  bj    suffocation  on  tin-  one  hand,  or  by   fatal 
pneumonitl  ther. 

In  oerebra]  syphilis  tin-  prognosis  will  i«-  dependent 
■it  uf  tin-  leaion,  which  will  therefore  be  an 
unknown  factor,  unless  amelioration  follow  tin-  institu- 
tion uf  antisrphilitic  rem* 
The  condition  is  always  rendered  serious  in  the  pn 
rrhal  inflammations,  in  which  the  produi 

■  • may  :k  cumulate  in  dai  fatal 

quantity  without  excitii  \  movements  of  cough 

for  their  expull 

•  —The  treatment  will  vary  with  the  nature 
i.f  i  I'i.  parations  of  phosphorus  and  of  strych- 

nine, "r  it-  equivalent,  are  usually  indicated  constitu- 

Jly.      Induced  electrical  current-  topicallj 
additional!]  diphtheritic  origin. 

ng  by  the  oesopbaj  i  i en   by  t h< 

iuIm-  i-  Indicated  "hen  attempted  deglutition  dri 
i 1 1 1 •  •  the  l:ir\  n \ .     The  condition  besia  call- for 

•  thai  the  tube  la  not  Introduced  into 
the  larj  ■  uided  along  a  6nger  ]•! 

behind  the  epiglottis  or  at  thi  ■  of  the  larynx 

id  he  in'  inder  larj  illumination 

ll  n  lieved  by 

the  i  !lu    larvngoscopic   cxamina 

ide  under  the  influence  of  mete  prob 
m  ilh  silver  nitrate  or  othi 
of  III  i  trie   brush,  :e 

■■  ill  require  the  usual 
.  philitic  n 

is  structures,  and  bul- 
bar :  must  be  met   bj  t:  ■  i  by 
internal  administratioi  - 
.m  chloritl 

N  usually 

■ 
•    running  from 

■  :lv  the  ||  I 


Kin  ' 

II.) 

■ 

vidua! 

I 

■ 
usually  tli' 

w  hi.  I. 

uf   the   lar\  : 

painful  si  i . 

■ 

-ide  in  a  few   I: 

:i-    «  In  ll 

rat<in    a-    well 
spasni 

.Iitil  the  '. 

a  great 

illustrate    the    p] 

tial  neui 
\\  sin  cf  rough  which   i 

juration,  w  ith  <i. 

;  sliest 
may  fall   to  tin 
in  a  few  i 

without  -• 
term  1 

variety,   but   it 
inasiii 

- 

piralion  dui 

middle  life,  and  iii  individual-  v.  1 

are  tl  ■ 

■ 

quent  j 

sin  w  lib  a. 

nv  perkii  • 
to  mak 
spond  normally  in  •■ 

-  in  hislrii 

■ 


REFERENCE  HANDBOOK   OF  THE   MEDICAL   SCIENCES. 


Larynx. 
Larynx. 


explanation  given  (Hughlings  Jackson)  for  writers' 
cramp  ;  which  is,  that  the  lower  centres,  being  in  a  condi- 
tion of  "  hyperphysiological  activity,"  are  "  let  go,"  just 
as  the  spinal  centres  are,  in  hemiplegia,  accompanied  by 
slight  rigidity. 

When  the  individual  attempts  to  speak,  a  spasmodic 
hypercon traction  of  the  muscles  of  phonation  brings  the 
vocal  hands  into  such  close  approximation  that  the 
phonatory  current  of  air  cannot  pass  between  them. 

Aphonia  spastica  lias  been  fouud  associated  with  dysp- 
nea, as  in  a  very  interesting  instance  described  by 
Michael  ("  Aphonia  unci  Dyspnoea  Spastica,"  Wiener  Med. 
1SS5,  Nos.  41  and  42).  In  this  patient,  a  married 
woman,  thirty-two  years  of  aire,  with  hysteria,  there 
in  addition  globus  hystericus,  muscular  contract- 
ures of  the  face  and  of  the  extremities,  intercostal  neural- 
gia, and  occasional  paroxysms  of  hystero-epilepsy.  The 
diagnosis  was  made  during  narcosis  preliminary  to  tra- 
cheotomy, when  subsidence  of  the  spasm,  restoration  of 
free  respiration,  relief  from  cyanosis,  and  resumption 
of  voice  occurred.  Return  of  the  spasm,  as  conscious- 
ness revived,  rendered  the  tracheotomy  imperative.  It 
was  necessary  to  retain  the  cannula  permanently,  no 
change  in  the  laryngeal  neurosis  having  taken  place  at 
the  date  of  the  report,  three  years  after  the  operation. 

Hysterical  spasm  may  manifest  itself  in  the  inspiratory 
or  in  the  expiratory  phase  of  respiration,  or  in  both 
phases.  Inspiratory  spasm  is  characterized  by  stridor, 
feebleness  of  voice,  and  shallow  respiration. 

Expiratory  spasm  is  phonal,  and  is  characterized  by 
a  series  of  convulsive  barking  or  other  explosive  coughs 
repeated  many  times  a  minute  ;  continuing  many  minutes 
or  hours  during  the  day,  and  recurring  daily  for  many 
days,  months,  or  even  years.  It  is  not  manifested  dur- 
ing sleep.  The  term  laryngeal  chorea  has  been  given 
to  this  variety  of  spasm,  owing  to  the  irregular  or  cho- 
reic movements  of  the  vocal  bands  during  the  attack  ;  a 
term  which  should  be  confined  to  such  laryngeal  cho- 
reic movements  as  are  associated  with  genuine  chorea 
(Schreiber). 

Pathology. — Spasm  of  the  larynx  in  the  adult  occurs 
asaresult  both  of  direct  and  of  reflex  irritation.  Chronic 
hyperemia  of  the  larynx,  ulcerations  of  the  mucous 
membrane,  morbid  growths,  or  foreign  bodies  may  be 
the  source  of  direct  irritation.  In  these  cases  spasm  of 
the  larynx  is  a  symptomatic  feature  merely — sometimes 
of  serious  and  even  of  fatal  import. 

It  exists  also,  occasionally,  as  a  true  neurosis  in  disease 
of  the  nerve  tissues  or  tracts.  It  is  often  one  of  the  early 
symptoms  of  locomotor  ataxia  (Fereol),  and  sometimes 
for  a  long  period  is  the  only  premonitory  symptom  of 
that  affection  (Krishaber).  It  occurs  likewise  in  ascend- 
ing spinal  sclerosis,  in  multiple  neuritis,  in  hysteria,  and 
in  hystero-epilepsy,  though  rarely  in  true  epilepsy  ;  it 
has  been  observed  in  the  subjects  of  hydrophobia,  plum- 
bic poisoning,  and  of  pressure  of  various  kinds  upon  the 
pneumogastric  and  recurrent  nerves  ;  and  after  inhala- 
tions of  irritant  gases,  prolonged  sojourn  of  foreign 
bodies,  the  titillations  of  pedunculated  laryngeal  neo- 
plasms, and  in  oedema  of  the  larynx.  The  vertiginous 
form  of  the  affection  has  been  attributed  to  some  peculiar 
irritation  of  the  centripetal  laryngeal  nerves  (Charcot) 
and  to  epilepsy  (Gray).  It  has  been  excited  by  intranasal 
irritation  from  a  polyp  (Knight).  Knight  attributes  the 
vertigo  to  direct  disturbances  of  cerebral  circulation  by 
compression  of  the  large  vessels,  and  even  of  the  heart,  in 
consequence  of  forced  expiration  against  a  glottis  closed 
in  spasm.  It  is  probable  that  constant  cough  may  pi  o- 
duce  turgescence  in  the  cerebral  arteries  which  have  un- 
dergone or  are  undergoing  the  usual  changes  which 
occur  after  the  age  of  forty. 

Symptoms. — Sudden  dyspnoea  with  laryngeal  stridor 
are  the  main  symptoms  of  bilateral  spasm.  They  relax 
in  clonic  spasm,  and  are  more  or  less  continuous  in  tonic 
spasm.  Unilateral  spasm  is  often  unattended  with  sub- 
jective symptoms,  unless  there  is  exertion  of  some  kind. 

Etiology. — Functional  spasm  may  be  attributed  to 
molecular  changes  unassociated  with  structural  disease, 
and  therefore  without  any  objectively  perceptible  lesion. 


Organic  spasm  may  be  due  to  changes  in  the  nerve- 
centre,  especially  in  the  nucleus  of  the  pneumogastric  or 
of  its  superior  laryngeal  division.  It  may  be  due  to 
compression  of  the  superior  or  of  the  inferior  laryngeal, 
or  the  pneumogastric  nerves  by  an  abscess,  enlarged 
glands,  or  morbid  growths.  Compression  thus  occa- 
sioned, especially  When  neuritis  is  present,  will  sonic 
times  produce  spasm,  with  occlusion  of  the  glottis  by 
bilateral  action,  even  though  the  compression  involve 
one  nerve  only. 

Reflex  spasm  may  be  occasioned  by  irritation  in  the 
nasal  or  in  the  pharyngeal  mucous  membrane,  the  exter- 
nal auditory  meatus,  or  in  more  distant  mucous  mem- 
branes, or  in  ovarian  irritation. 

Diagnosis. — This  is  based  on  the  sudden  dyspnoea  and 
stridor.  The  condition  is  recognized  in  thelaryngoscopic 
image  by  approximation  of  the  vocal  bands  when  bilat- 
eral, and  sometimes  by  approximation  of  the  ventricular 
bands.  The  arytenoid  cartilages  are  drawn  backwards, 
a  position  which  serves  as  a  discriminating  feature  from 
bilateral  paralysis  of  the  dilators  (Jeleuffy).  In  unilat- 
eral spasm  the  vocal  band  is  drawn  to  the  middle  line  or 
the  phonatory  position. 

Prognosis. — Life  may  be  lost  in  an  initial  bilateral 
spasm.  Should  the  spasm  relax  the  prognosis  will  de- 
pend upon  the  curability  of  the  exciting  cause.  Unilat- 
eral spasm  is  not  menacing  to  life,  unless  for  some  reason 
the  sound  side  should  become  subsequently  involved. 

Treatment  must  be  directed  not  only  to  the  spasm  but 
to  the  constitutional  malady  underlying  it.  Rest — phys- 
ical, mental,  and  emotional — is  an  important  element  in 
the  treatment.  All  sources  of  excitement  must  be 
avoided.  Systemic  remedies  suited  to  the  malady  are  to 
be  employed,  to  which  antispasmodics  should  be  added 
with  sedative  inhalations.  Topical  treatment  is  impru- 
dent, and  is  liable  to  excite  spasm  during  moments  of 
quiescence,  or  to  increase  it  when  in  progress.  Inhala- 
tions of  chloroform  or  of  amyl  nitrite  may  be  employed 
during  moments  of  exacerbation.  In  cases  of  continu- 
ous tonic  spasm,  and  of  frequent  clonic  spasm,  trache- 
otomy is  indicated  either  as  a  permanent  therapeutic 
measure  or  as  a  prophylactic  one.  Its  performance  be- 
comes imperative  in  the  presence  of  even  moderate  in- 
flammatory swelling. 

Laryngismus  Stridulus — spasm  of  the  laryngeal  muscles 
in  infants — Clinical  History.- — A  child  with  impaired 
nutrition,  and  in  most  instances  a  subject  of  craniotabes 
(Elsasser),  especially  when  the  affection  begins  during  the 
first  year  of  life,  is  suddenly  seized  with  an  alarming 
arrest  of  respiration,  most  frequently  in  its  expiratory 
phase,  and  is  unable  to  get  his  breath.  The  seizure  may 
occur  while  the  child  is  awake,  whether  he  be  quiet  or 
excited,  or  it  may  awaken  the  child  from  sleep  by  day  or 
by  night.  In  from  ten  to  twenty  seconds,  sometimes 
not  until  after  the  lapse  of  sixty  or  more,  a  prolonged 
shrill  crowing  or  stridulous  inspiration  takes  place,  and 
respiration  becomes  re-established  ;  a  spell  of  crying  or 
coughing,  or  both,  usually  following.  The  attacks  are 
slight  in  many  instances,  severe  in  some,  and  occasion- 
ally are  immediately  fatal  bj'  apneea. 

Mild  attacks  frequently  occur  without  exciting  alarm 
or  even  attention.  In  cases  of  severity  the  attacks  may 
recur  at  intervals  of  a  few  hours  or  of  a  few  days  during 
a  period  of  several  weeks  or  of  several  months.  They 
sometimes  recur  with  gradually  increasing  frequence,  in 
some  instances  with  gradually  increasing  severity  also. 

1'athology  and  Morbid  Anatomy. — While  cases  occa- 
sionally occur  as  examples  of  a  special  neurosis,  the 
majority  arc  of  reflex  origin.  Some  of  these  are  due  to 
irritations  of  the  trifacial  nerve  in  dentition,  of  the  pneu- 
mogastric in  malnutrition,  and  of  the  spinal  nerves  in 
intestinal  disorders  (Marshall  Hall).  Some  are  due  to  ir- 
ritation from  enlarged  scrofulous  glands  along  the 
tracheo-bronchial  tract,  and  along  the  tract,  of  the  pneu- 
mogastric nerve  and  its  subdivisions.  The  majority  are 
due  to  craniotabes  (Elsasser)  in  rachitis,  a  condition  in 
which  hypen-cmia  of  the  meninges  or  of  the  encephalon 
is  readily  produced  by  fits  of  laughing,  crying,  holding 
the  breath  from  fright,  and  other  slighter  causes  of  ex- 
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geal  nerves  there  will  be  paralyses  of  muscles  and  organs 
innervated  from  the  entire  seat  of  the  lesion,  and  thus 
of  the  tongue,  faee,  lips,  palate,  pharynx,  trapezius  and 
sterno-cleido-mastoid  muscles.  The  muscles  of  the  eye- 
ball and  the  muscles  of  the  extremities  may  be  paralyzed 
likewise,  according  as  the  lesion  has  implicated  the  roots 
or  nuclei  of  the  nerves  distributed  to  the  regions  in- 
volved. Even  the  olfactory,  ophthalmic,  and  auditory 
nerves  have  been  implicated  in  very  extensive  lesions. 

ban  ngeal  paralysis  is  less  common  in  cerebral  disease 
than  are  paralyses  in  other  regions,  a  fact  familiar  in 
the  clinical  history  of  ordinary  hemiplegia.  This  is  ac- 
1  for,  according  to  Broadbent,  by  reason  of  a  rela- 
tive immunity  from  paralysis  possessed  by  muscles  bi- 
laterally associated  in  their  action,  because  the  muscles 
h  side  arc  connected  anatomically  with  the  cortical 
centres  in  both  cerebral  hemispheres,  and  thus  a  com- 
pensatory nervous  influence  performs  the  duty  on  the 
two  sides  when  one  side  is  diseased. 

A  lesion  of  the  recurrent  should  affect  all  the  laryn- 
geal muscles  except  the  cricothyroids  and  the  depressors 
of  the  epiglottis,  their  further  relations  being  identical. 
But  the  constricting  muscles  are  phonatory  muscles. 
They  are  not  necessary  for  respiration  and  they  are  for 
phonation  ;  hence,  neuropathic  paralysis  affecting  them 
alone  implies  a  lesion  beyond  the  origin  of  the  recurrent 
trunk  in  the  accessorius  nucleus — at  the  phonic  centre 
or  in  the  tract  leading  from  the  ceutre  to  the  nucleus. 
In  hysterical  paralysis,  a  molecular  disturbance  prevent- 
ing passage  of  the  will-current,  there  will  be  inability  to 
will  to  phonate,  and  hence  paralysis  of  the  muscles  of  ad- 
duction. 

When  bilateral  paralysis  follows  a  unilateral  lesion,  the 
sensory  fibres  of  the  pneumogastric  or  of  the  superior 
laryngeal  convey  the  peripheral  irritation  to  the  nucleus, 
whence  in  consequence  of  the  crossing  of  nerve-flhres,  the 
motor  centres  on  both  sides  may  become  affected  (John- 
llence,  if  the  inferior  laryngeals  be  purely  motor 
nerves,  injury  to  one  recurrent  alone  cannot  be  produc- 
tive of  paralysis  on  the  other  side,  inasmuch  as  the  effects 
of  injuries  to  motor  nerves  can  be  transmitted  toward 
the  periphery  only.  Any  instance  to  the  contrary  would 
In'  proof  presumptive  that  the  recurrent  nerve  contained 
Bensory  as  well  as  motor  fibres.  This  is  maintained  to 
be  the  case  by  some  observers,  who  contend  that  this 
nerve  supplies  sensation  to  the  subglottic  portion  of  the 
larynx  and  to  the  trachea.  It  has  been  claimed,  how- 
ever, that  such  sensory  fibres  may  be  derived  from  the 
superior  laryngeal  nerve  through  the  communicating 
branch.  Thus  laryngeal  paralysis  occurs  as  a  phenom- 
enon of  a  number  of  diseases.  It  is  occasionally  congen- 
ital. When  of  central  origin,  it  is  most  frequently  ob- 
served in  diseases  of  the  medulla  oblongata  and  of  the 
pons,  as  in  bulbar  paralysis  and  progressive  muscular 
atrophy,  which  Kussmaul,  Charcot,  and  others  have 
maintained  to  be  identical ;  in  multiple  or  disseminated 
cerebro-spinal  sclerosis  ;  in  locomotor  ataxia,  and  in  gen- 
eral paralysis  of  the  insane. 

It  is  occasionally  observed  in  other  diseases  and  in  disor- 
ders of  the  cerebrum,  such  as  occur  in  apoplectic  haemor- 
rhage, epilepsy,  general  neuroses,  and  especially  hysteria, 
in  syphilitic  lesions  of  the  cerebrum,  in  malignant  and 
other  morbid  growths,  and  in  ectasia  of  the  blood-vessels. 
It  occurs  in  diseases  and  injuries  of  the  trunk  of  the 
pneumogastric  nerve  or  of  its  spinal  accessory  reinforce- 
ment, or  of  the  subdivisions  of  the  nerve,  the  superior 
and  inferior  laryngeals.  In  some  of  these  instances  the 
lesion  has  been  very  high  up,  even  within  the  skull,  as 
in  malignant  growth  involving  the  posterior  fossa  and 
the  foramen  laeerum  (Tiirck). 

Aneurism  of  the  arch  of  the  aorta,  compressing  the  re- 
current nerve,  is  the  most  frequent  lesion  producing 
paralysis  of  the  laryngeal  muscles.  Compression  of  the 
recurrent  or  the  pneumogastric  likewise  occurs  from 
aneurism  of  the  innominate  and  subclavian  arteries,  and 
compression  of  the  pneumogastric  may  occur  in  aneurism 
of  the  carotid  (.Mackenzie).  In  these  lesions  the  nerves 
being  stretched,  as  well  as  compressed,  and  adhesions  be- 
ing often  formed,  it  is  difficult  to  determine  the  exact   ; 


mechanism  of  the  paralysis.  <>nc  and  the  same  lesion 
may  compress  both  the  recurrent  laryngeal  and  the 
pneumogastric  nerves.  Occasionally  bilateral  paralysis 
is  produced  by  separate  aneurisms. 

Similar  compressions  occur  from  enlarged  thyroid 
gland,  enlarged  cervical  and  tracheobronchial  lymphatic 
glands,  and  malign  growths  of  these  structures  ;  malign 
growths  of  the  neck,  of  the  pharynx,  of  the  (esophagus, 
and  of  the  mediastinum,  carcinoma  of  the  oesophagus 
being  the  most  frequent.  Pericardial  effusion,  pleuritic 
effusion,  chronic  pleuritis,  chronic  pneumonia,  and  tu- 
berculosis are  cited  as  occasional  causes  of  compression. 
In  these  lesions  chronic  neuritis  of  1  lie  injured  nerve,  with 
atrophy  and  degeneration,  is  the  usual  result,  and  degen- 
eration of  the  muscles  often  ensues. 

Traumatic  lesions  are  occasional  causes  of  paralysis  by 
injury  to  the  nerve.  These  include  gunshot,  punctured, 
and  operation  wounds,  inclusion  of  the  nerve  in  a  liga- 
ture thrown  around  the  adjacent  artery,  hypodermic  in- 
jections, interstitial  injections  into  tumors,  infiltrations 
with  blood  or  serum  after  contusions,  and  pressure  or 
injury  from  a  foreign  body  in  the  pharynx,  (esophagus, 
or  larynx. 

Toxic  paralysis  occurs  in  poisoning  by  lead,  opium, 
belladonna,  stramonium,  and  cannabis  indica.  Septic 
paralysis  sometimes  occurs  in  infectious  diseases,  as  in 
diphtheria,  enteric  fever,  relapsing  fever,  cholera,  vari- 
ola, pertussis,  erysipelas,  dysentery,  syphilis,  tuberculosis, 
and  malaria. 

Paralysis  occurs  in  various  diseases  of  the  larynx,  in- 
cluding superficial  or  catarrhal  laryngitis  and  perichon- 
dritis, and  in  inflammations  from  operative  procedure,  in- 
cluding tracheotomy.  It  may  be  produced  also  by  the 
pressure  of  a  foreign  body  within  or  outside  the  larynx, 
or  as  a  result  of  the  destruction  of  tissue  by  trichina;  or 
by  overstrain  from  loud  and  continued  singing  and  shout- 
ing. It  sometimes  proceeds  from  colds  producing  a  rheu- 
matic paralysis  directly  ;  and  sometimes  from  mental 
excitement  or  emotion.  Reflex  paralysis  occurs  in  some 
cases  of  disease  of  the  nasal  passages,  pharynx,  tonsils, 
intestinal  tract,  genito-urinary  tract,  uterus,  and  ovaries. 

Rheumatic  paralyses  arc  presumed  to  be  due  to  periph- 
eral neuritis  or  to  other  disorders  in  the  terminal  nerve- 
filaments,  occurring  as  the  direct  result  of  exposure  to 
lowered  temperature,  or  to  fatigue  in  use  of  the  muscles 
when  infiltrated  with  the  products  effused  during  catar- 
rhal laryngitis  from  similar  exposure.  In  an  instance 
narrated  by  IIolz  (Section's  notes  to  the  German  edition 
of  Mackenzie)  there  was  a  rheumatic  paralysis  of  the 
spinal  accessory  nerve  alone,  as  shown  in  relaxation  of 
the  right  trapezius  and  sterno-eleido  mastoid  muscles, 
deviation  of  the  uvula  to  the  right,  relaxation  of  the 
right  half  of  the  soft  palate,  and  immobility  of  the  right 
vocal  band  in  nearly  the  median  position. 

Degenerations  or  other  changes  in  the  nerve-tract  are 
sometimes  not  noticeable,  although  considerable  impair- 
ment of  function  had  been  noted  in  the  muscular  terri- 
tory of  its  distribution,  and  although  degeneration  of  the 
muscle  had  ensued  from  the  injury  to  the  nerve.  De- 
generation of  muscle  also  occurs  independently  of  any 
appreciable  lesion  which  could  exert  a  deleterious  influ- 
ence on  the  nerve-supply.  In  these  cases  it  is  not  im- 
probable that  peripheral  changes  exist  which  elude  de- 
tection. 

Symptoms. — The  symptoms  of  paralysis  of  the  laryn 
geal  muscles  consist  in  modifications  in  the  functions  of 
voice,  cough,  respiration,  and  deglutition.  The  voice  is 
abolished  in  complete  bilateral  paralysis  of  all  the  mus- 
cles of  the  larynx,  in  bilateral  paralysis  of  all  except  the 
crico-thyroids,  paralysis  of  the  recurrents,  which  is  by 
far  the  more  common,  and  in  bilateral  paralysis  of  the 
adductor  groups  only.  In  paralysis  of  the  crico-thyroid 
muscles,  paralysis  of  the  superior  laryngeal,  the  voice  is 
tremulous  and  uncertain  through  lack  of  tension  of  the 
vocal  bands  ;  and  it  is  harsh  and  deep,  with  inability  to 
produce  tones  high  in  pitch.  In  some  instances  of  hys- 
terical paralysis  of  the  adductors,  the  singing  voice  is 
unimpaired  though  the  speaking  voice  is  abolished.  In 
the  unilateral  paralyses  the  voice  is  muffled,  hoarse,  or 
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Fig.  4960.— Paralysis  of  Left 
Recurrent:  PhonatioD  with 
Crossing  of  Snpra-arytenoid 
Cartilages. 


will  be  unilateral.  Marked  longitudinal  relaxation  of 
the  vocal  bands  indicates,  in  addition,  paralysis  of  the  su- 
perior laryngeal  innervating  the  crioo-thyroids,  and  the 
lesion  is  located  at  a  point  anterior  to  that  at  which  that 
nerve  leaves  the  trunk  of  the  pneumogastric. 

Bilateral  paralysis  of  the  adductor  groups  of  muscles 
will  be  indicated  by  continuous  gaping  of  the  glottis, 
with  little  or  no  motion,  in  respiration  or  on  attempted 
phonation  (Fig.  4961).  In  slightly  paretic  cases  there 
will  be  initial  approximation  with  sudden  recession  be- 
fore phonal  proximity  is  ac- 
complished. 

In  unilateral  adductor  paraly- 
sis, which  is  exceedingly  infre- 
quent, the  vocal  band  of  the 
paralyzed  side  will  remain  at 
the  lateral  wall  of  the  larynx, 
while  the  movements  of  the 
Other  will  remain  practically 
unimpaired. 

Bilateral  paralysis  of  the  ab- 
ductor muscles  is  recognized 
by  the  permanent  location  of 
the  vocal  bands  quite  near  to 
the  middle  line  (Fig.  4962),  or  at  some  point  between  that 
line  and  the  lines  of  the  cadaveric  position.  From  this 
position  they  do  not  recede  on  the  strongest  effort  of  in- 
spiration. On  the  contrary,  they  become  more  closely 
approximated  and  pushed  downward  by  the  atmospheric 
pressure  of  the  inspiratory  current  of  air,  so  that  every 
Inspiration  is  rendered  prolonged,  loud,  and  stridulous. 
The  mucous  membrane  sometimes  is  forced  down  over 
and  beyond  the  structure  of  the  vocal  bands.  On  expi- 
ration, the  vocal  bands  are  thrust  upward  and  aside  by 
the  expiratory  current  of  air,  enlarging  the  elliptic  or  tri- 
angular orifice,  so  that  expiration  is  comparatively  quiet 
and  easy.  The  physical 
signs  of  intense  dyspnoea  are 
present ;  sometimes  to  an 
alarming  extent  after  exer- 
tion or  agitation.  This  is 
especially  prominent  in  a 
group  of  cases  in  which  the 
vocal  bands  are  nearly  or 
actually  in  contact  at  the 
posterior  vocal  processes ; 
conditions  attributed  to 
spasm  of  both  abductors  and 
adductors,  or  to  secondary  contractures  of  the  adductors. 
Tiie  vocal  bands  then  occupy  the  position  for  phonation. 
Phonation  requires  fixation  of  the  arytenoid  cartilages  by 
the  posterior  crico-arytenoids,  before  the  cricothyroids 
can  stretch  the  vocal  bands  (.Jelenffy). 

Voice  is  unimpaired,  inasmuch  as  the  vocal  bands  arc 
continuously  in  a  position  to  favor  the  action  of  their 
unparalyzed  tensors.  Immobility  from  spasm,  from 
mechanical  restraint  by  morbid  growth,  or  from  false  or 
true  anchylosis  of  the  cricoarytenoid  joint,  must  be  care- 
fully discriminated  when  practicable.  Differentiation  is 
often  difficult,  and  its  solu- 
tion is  dependent  upon  other 
manifestations  than  those  ob- 
served in  the  laryngoscopy 
Image,  Sudden  onset  of  the 
Inspiratory  dyspnoea,  and  tem- 
porary relief  under  anaesthe- 
sia, are  both  indicative  of 
ipasm,  and  may  usually  be 
relied  on  in  differentiation, 
except  in  cases  of  contracture 
of  very  long  standing,  and  in 
which  other  mechanical  fac- 
tors are  present.  Spasm  due  to  compression  of  the  nerve 
does  not  relax  under  anaesthesia. 

Unilateral  paralysis  of  an  abductor  (posterior  crico- 
arytenoid muscle)  is  recognized  by  the  unilateral  position 
of  a  vocal  band,  as  indicated  in*  Fig.  4968),  and  its  im- 
mobility in  inspiration.  In  the  absence  of  any  subjective 
symptoms  it  may  exist  for  a  long  period  without  detection. 


Fig.  4961.— Bitaterat  Paralysis  of 
Adductors. 


Fig.  4062.— Bilateral  Paralysis  of 
Abductors. 


Right-sided  Abductor 

1 1- 1  p  inspiration. 


Paralysis  of  the  depressor  muscles  of  the  epiglottis, 
the  thyro-  and  aryteno-epiglottics,  is  indicated  by  erection 
of  the  epiglottis,  which  docs  not  become  depressed  under 
attempts  to  perform  so  much 
of  deglutition  as  can  be  ac- 
complished with  the  mouth 
open.  Its  most  frequent  cause 
is  diphtheria,  and  it  is  associ 
ated  with  anaesthesia  of  the 
supra-glottic  portions  of  the 
larynx.  The  paralysis  is  at- 
tributed to  lesion  or  disor- 
der of  the  superior  laryngeal 
nerve. 

Paralysis  of  the  crico  thy- 
roid muscles  is  shown  in 
marked  cases  only  by  lack  of  longitudinal  tension  of  the 
vocal  bands  in  phonation,  efforts  at  which  usually  pro- 
duce some  congestion.  Sometimes  irregular  undulation 
of  the  surface  is  seen.  Inmost  instances  laryngoscopy 
shows  no  abnormal  condition,  and  the  diagnosis  is  in- 
ferred from  the  character  of  the  voice  and  the  absence 
of  vibrations  on  palpation  of 
the  cricothyroid  membrane. 

This  paralysis  is  due  to  le- 
sion of  the  superior  laryngeal. 
Nevertheless,  so  accurate  an 
observer  as  Tiirck  has  found 
degeneration  of  these  muscles 
with  that  nerve  apparently  in- 
tact, whence  he  inferred  that 
the  innervation  in  some  sub- 
jects may  be  derived  from  the 
sisof  inferior 'laryngeal.     Paralysis 

Thyroarytenoids  ;  Phonation.      of  the  thyro-arytenoid  muscles 

is  recognized  by  approxima- 
tion of  the  vocal  bands  posteriorly  without  longitudinal 
approximation,  so  that  the  glottis  is  rendered  elliptic  in 
phonation  when  the  paralysis  is  bilateral  (Fig.  4964),  or 
bow-shaped  when  unilateral  (Fig.  4965).  The  paralysis 
is  most  frequently  limited  to  the  inner  portion  of  this 
muscle.  "When  the  outer  portion  is  paralyzed  the  image 
of  the  vocal  band  shows  want  of  adduction  posteriorly, 
because  the  vocal  process  of 
the  arytenoid  cartilage  is  not 
thrown  inward  by  the  action  of 


Fig.  4!tfi5.— Left-sided  Paraly- 
sis of  Thyro-arytenoid  ;  Pho- 
nation. 


cal    bands   posteriorly,    with   a  ^— -  -^f 

concave   curve  to   the  internal    „      jrT:..  .  _     . 

border. 

Paralysis    of    the    arytenoid 
muscle  is  shown  by  gaping  in 

phonation  of  the  posterior  or  arytenoidal  portion  of  the 
glottis  behind  the  posterior  vocal  processes  (Fig.  4966)  ; 
the  closure  in  front  being  normal,  or  modified  by  other 
conditions  as  in  combined  paralysis  of  the  arytenoid  and 
thyro-arytenoid  muscles  (Fig.  4967).  A  slight  gaping  of 
the  arytenoidal  portion  of  the  glottis  in  phonation  is  ob- 
served as  a  normal  condition  in  many  subjects,  even  in 
good  singers,  and  this  fact 
must  not  be  lost  sight  of  in 
making  the  diagnosis. 

In  paralyses  affecting  several 
muscles,  the  laryngoscopy  pict- 
ure is  more  complex  than  in 
paralyses  of  individual  mus- 
cles ;  but  it  can  usually  be 
analyzed  into  combinations  of 
the  simpler  forms  which  have 
been  detailed. 

The  better  to  comprehend 
the  changes  in  paralyses, 
three  outlines  are  appended  of  the  positions  of  the  vo- 
cal bands  respectively  in  normal  phonation,  deep  inspi- 


Fio.  4<f<i6.—  Paralysis  of  Aryte 
noid  Muscle  ;   Phonation. 
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best  is  that  of  Ziemssen  (Fig.  4972).  For  use  externally, 
small-sized  ordinary  electrodes  suffice.  The  superior 
laryngeal  nerve  can  be  influenced  by  placing  the  elec- 
tgrode  on  the  side  of  the  larynx  over  tlie  superior  horn  of 
the  thyroid  cartilage,  and  the  inferior  laryngeal  nerve 
can  be  influenced  by  placing  the  electrode  over  the 
inferior  horn   between   that   structure   and   the   Sterno- 


1*ig.  4U72.*— Ziemssen's  Double  Laryngeal  Electrode. 

deido-mastoid  muscle  (Gerhardt).  If  allowed  to  pass 
through  the  muscle,  the  current  may  influence  the  pneu- 
-r ric-  disastrously,  and  produce  slowing  of  the  pulse 
and  syncope  (Duchenne,  Tiirck,  Gerhardt,  tt  al.).  The 
crico-thyroid  muscle  is  reached  by  placing  the  electrode 
to  the  side  of  the  crico-thyroid  membrane. 

The  thyroarytenoids  are  best  reached  by  placing  the 
intra-laryngeal  electrode  upon  the  corresponding  vocal 
band,  and  the  external  electrode  over  the  crieo-thyroid 
membrane.  The  arytenoid  is  reached  by  placing  the 
electrode  on  the  posterior  surface  of  the  larynx  ;  the  pos- 
terior crico-arytenoid,  by  placing  it  upon  the  outer  sur- 
face of  the  cricoid  cartilage  a  little  to  the  side  of  the 
middle  line  ;  the  lateral  cricoarytenoid  at  a  point  con- 
siderably further  forward  than  that  last  mentioned,  to 
ili-  Bide  of  the  cricoid,  and  deep  down  in  the  pyramidal 
sinus  between  cricoid  and  thyroid  cartilages  ;  and  the 
aryteno-  and  thyro-epiglottici  are  reached  at  the  sides  of 
the  epiglottis.  When  the  electrode  is  placed  upon  the 
posterior  or  posterolateral  surface  of  the  larynx,  that  is, 
between  that  structure  and  the  tissues  of  the  pharynx 
and  (esophagus,  the  electrode  should  be  insulated  on  one 
side,  if  it  be  desired  to  prevent  electrization  of  the  pharynx 
i  r  oesi  iphagus.  Intra-laryngeal  electrization  should  be  per- 
formed under  laryngoscopic  inspection,  and  the  strength 
of  the  current  be  regulated  according  to  the  effects  ob- 
served. A  current  strong  enough  to  move  the  extensor 
muscle  of  the  thumb  is  sufficient  in  any  instance,  as  a 
rule  ;  much  weaker  currents  suffice  in  many.  Each  ap- 
plication may  be  continued  for  ten  seconds  or  a  little 
longer,  with  one  or  more  interruptions  by  the  use  of  the 
key.  Two  or  more  repetitions  can  be  made  at  each  sit- 
ting,  and  the  sittings  may  be  renewed  daily,  or  at  inter- 
vals of  two  or  three  days,  as  long  as  there  remains  any 
indication  that  electricity  will  continue  to  be  useful. 

In  paralysis  of  the  thyro-  and  aryteno-epiglottic  mus- 
cles from  diphtheria,  it  is  often  requisite  for  a  consider- 
able period  that  nourishment  should  be  administered 
artificially  through  an  oesophageal  or  a  rectal  tube,  as 
the  case  may  be.  Strychnine  is  of  advantage  internally 
or  hypodermically.  Little  benefit  results  from  topical 
electrization;  for  the  restoration  of  tone  in  the  nerve- 
centre  must  be  awaited,  and  this  does  not  appear  to  be 
al  all  accelerated  by  electrization.  A  spontaneous  cure 
during  a  course  of  electrization  is  often  incorrectly  ac- 
credited to  that  procedure.  ./.  Solis  Cohen. 

1  Dictionnaire  Encvclopedique.  2  me  ser.  t.  i.,  p.  677. 
'  Archives  of  Medicine,  April,  1888. 

3  Thaon :  Compte-rendu,  Congres  International  de  Laryngologie,  p. 
47.    Milan,  1882. 

LEPTUS.  A  parasite  of  the  human  skin  known 
popularly  as  the  "  harvest  mite."  Riley  considers  that 
there  are  two  species.  I.  americanus  and  I.  irritana. 
Geber,  however,  considers  these  as,   in  all   probability, 


the   female   and   male   respectively,   and   includes   both 
under  the  designation  "I.  autumnalia." 

The  mite,  which  averages  0.3-0.5  mm.  in  length,  and 
is  visible  to  the  naked  eye,  has  a  reddish  or  yellowish  red 
color.  On  the  head,  which  is  small,  compared  with  the 
size  of  the  body,  is  a  proboscis,  on  each  side  of  which 
are  the  stylet-formed  strong  mandibles  (Fig.  4D7:>,  m). 

The  palpi  [p),  situated  a  little  further  back,  arc  pecu- 
liarly strong.     These  arc  jointed  like  the  limbs,  and  may 
be  retracted  or  thrust  out  ;   they  terminate  in  a  sharp 
claw.     The  feel  arc  six  in  number,  three  on  each 
side,    setting   into   a  socket.     Each    limb  is  com- 
posed of    three    parts:    a  coxa  (a),    a    rive-  to  six- 
jointed    tibia   (t).  and   a  tarsus  (to),  with  two  club- 
shaped    terminal    bristles.     Similar    bristles    are 
found  along  the  tibia'.     The  abdomen  is  relatively 
large,   broad,  and    striated.     Thorn-like    processes 
project   from   the  dorsal  surface.      On  the  head,  on 
either   side   of   the  palpi,  are  two  sharply  defined 
points,  the  so-called  "  eyes."     Sexual  organs  have  not  as 
yet  been  discovered  upon  the  leptus. 

The  negative  sexual  appearances,  as  well  as  the  fact 
that  the  animal  has  only  six  legs,  caused  Siebold  to  re- 
gard the  leptus  as  a  larva  of  some  probably  unknown 
form  of  mile.  Geber,  however,  suggests,  as  was  before 
mentioned,  that  the  two  "species"  or  "varieties"  are 
probably  male  and  female. 

The  leptus  americanus  of  Riley  is  found  upon  the 
scalp,  in  the  axilla?,  and  on  other  parts  of  the  body,  and 
more  frequently  tipon  children  than  upon  adults.  It 
does  not  completely  bury  itself  in  the  flesh,  but  insinu- 
ates the  anterior  portion  of  the  body  only  beneath  the 
skin,  causing  a  small  inflammatory  papule. 

The  I.  irritans  (Riley)  is  the  better  known  of  the  two 
varieties,  and  is  considered  by  Duhring  to  correspond  to 
the  I.  autumnalis  of  foreign  writers.  It  gives  rise  to  con- 
siderable annoyance,  burying  itself  in  the  skin,  and  caus- 
ing irritation  and  inflammation,  characterized  by  the  ap- 
pearance of  papules,  vesicles,  and  pustules.  It  attacks 
especially  the  ankles  and  legs.  It  is  met  with  in  the 
summer  and  autumn  in  corn-fields,  upon  low  bushes,  in 
the  grass  and  weeds  along  the  banks  of  rivers,  and  in 
swampy  places.  It  is  said  to  be  very  common  along  the 
Mississippi  River.     The  little  red  mite  encountered  in 


Fig.  4973.— Tlie  Harvest  Mite. 

the  swamps  and  on  the  low  ground  of  Pennsylvania, 
New  .Jersey,  and  Delaware,  especially  about  blackberry 
bushes,  is*  in  all  probability  the  same  species  (Duhr- 
ing). 

The  disease  is  best  treated  with  mild  parasiticides,  as, 
for  example,  a  weak  sulphur  ointment  employed  in  the 
same  manner  as  for  scabies. 
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of  the  glands,  of  limited  extent,  is  a  constant  phenom- 
enon.5 which  may  result  in  suppuration  or  gangrene. 
This  is  especially  liable  to  occur  in  scrofulous  subjects. 
It  is  probably  the  result  of  septic  absorption. 
This  involvement  of  the  whole  lymphatic  glandular 
in  is  susceptible  of  two  explanations.  First,  it  is 
ile  that  the  noxious  agents  may  affect  the  tissues  of 
tliL-  glands  directly  from  the  blood,  as  they  may  do  with 
all  the  other  tissues,  as  in  the  well-known  instances  of 
typhus  and  typhoid  fevers,  in  winch  fatty  degeneration 
of  the  muscles,  heart,  liver,  and  kidneys,  is  very  com- 
mon. Secondly,  it  seems  not  improbable  that  the  swell- 
ing may  be  secondary  to  the  affections  of  other  organs 
which  the  disease  induces.  If  the  former  hypothesis  lie 
ted,  the  affection  of  the  glands  is  a  specific  one, 
whereas  if  the  latter  be  regarded  as  correct,  the  swelling 
is  purely  secondary  and  sympathetic.  In  the  latter 
in  consequence  of  degenerative  processes  in  the  af- 
fected organs,  a  variety  of  products  entirely  distinct  in 
nature  from  the  virus  which  caused  the  primary  dis- 
ease, may  have  been  carried  from  the  tissues  to  the 
glands  by  way  of  the  absorbent  vessels.  In  cases  of 
mammary  cancer  the  axillary  glands  may  become 
swollen,  either  as  a  result  of  the  immigration  into  them 
of  Miecific  cancer-cells,  or  in  consequence  of  the  absorp- 
tion of  inflammatory  septic  products  which  are  never 
wanting  in  suppurating  growths. 

A  strong  light  would  be  thrown  upon  this  question  by 
positive  proof  that  in  cases  of  swelling  of  the  glands  in 
infectious  diseases  the  micrococci  which  have,  in  given 
instances,  been  demonstrated  to  be  the  causes  of  the 
maladies,  can  be  traced  into  the  glands.  In  malignant 
pustule,  for  instance,  the  cause  of  which  is  now  known 
to  be  the  bacillus  anthracis,  the  glands  whose  lymphat- 
ics originate  at  the  point  at  which  the  pustule  is  seated, 
are  always  softened,  swollen,  and  of  a  deep  red  color,  as 
if  infiltrated  with  blood.  The  discovery  in  these  glands 
of  the  bacillus  anthracis  would  prove  that  the  glandular 
affection  was  specific  and  not  sympathetic.  In  diph- 
theria, in  which  the  glands  are  much  enlarged  in  conse- 
quence of  cellular  hyperplasia,  while  the  periglandular 
cellular  tissue  is  (Edematous  and  often  the  seat  of  capil- 
lary hemorrhages,  micrococci  have  been  found  in  the 
glands  by  numerous  observers,  especially  by  Oertel 6  and 
Barth.7  No  specific  micrococcus  has,  however,  been  as 
yet  shown  to  be  the  cause  of  diphtheria. 

Smne  help  toward  the  solution  of  this  question  is  fur- 
nished by  the  experiments  of  Gaffky.8  This  author  suc- 
ceeded in  producing  in  mice  and  rabbits,  by  the  inocula- 
tion of  a  micro-organism  cultivated  outside  the  body,  a 
disease  which  usually  terminated  fatally,  within  twenty- 
four  hours.  The  autopsy  always  showed  marked  en- 
largement of  the  spleen  and  lymphatic  glands,  without 
discoverable  changes  in  other  organs.  The  microscope, 
however,  detected  in  the  blood  in  all  parts  of  the  body  a 
morphologically  very  distinct  form  of  bacterium,  which 
cognized  as  occupying  a  position  midway  between 
a  micrococcus  and  a  bacillus.  Examination  of  the  swol- 
len glands  showed  these  bacteria  inside  their  blood-ves- 
sels, but  not  in  the  lymph-channels.  Similar  conditions 
were  found  in  the  glands  by  Koch,  in  his  experiments  in 
the  production  of  septicaemia  in  mice  by  the  inoculation 
of  another  form  of  bacterium.  Also  in  animals  which 
had  died  of  the  so-called  "malignant  oedema"  Berg- 
inann  found  the  glands  invariably  enlarged,  and  dotted 
lure  and  there  with  extravasated  blood.  He  regards  it 
as  probable  that  in  these  cases  the  micro-organisms  were 
carried  to  the  glands  by  the  lymphatics  and  not  by  the 
blood-vessels. 

Another  fact  which  goes  to  support  the  belief  that  the 
swelling  of  the  glands  in  infectious  diseases  is  due  to 
tin-  presence  within  them  of  the  micro-organisms  pe- 
culiar to  the  affection  is  this,  that  when  fluids  rich  in 
the  bacilli  of  decomposition  are  injected  into  the  abdo- 
minal cavities  of  rabbits,  these  structures  can  be  found 
in  tiie  reticular  lymph  spaces  of  the  rapidly  swelling 
glands  even  before  they  can  be  discovered  in  the  blood. 
This  fact  was  demonstrated  by  Fehleisen  and  Soubbo- 
tine.10 


Whichever  view  of  this  question  is  adopted,  and  it. 
must  be  admitted  that  in  the  present  state  of  knowledge 
it  is  a  difficult  one  to  answer  positively,  the  fact  is  at  .ill 
events  established  that  every  artificial  disease  produced 
by  the  inoculation  of  bacteria,  regardless  of  the  location 
of  the  parasite,  whether  in  the  blood  or  in  the  Connective 
tissue,  is  attended  with  an  acute  swelling  of  the  lym- 
phatic glands. 

Not  only  is  the  swelling  of  all  the  glands  of  the  body 
the  result  usually  of  an  infection  of  the  organism,  but 
also  that  of  a  single  group  of  glands  is  often,  in  a  certain 
sense,  of  infectious  origin.  It  has  long  been  taught,  and 
is  still  believed,  that  every  swelling  of  a  gland  is  the  re- 
sult of  an  inflammation  at  the  point  of  origin  of  its  af- 
ferent vessels.  This  inflammation,  it  may  be  confidently 
stated,  is  in  all  instances  of  an  infectious  nature,  using 
the  adjective  "  infectious"  in  the  broader  sense  which  it 
now  conveys.  Formerly  the  soft  chancre,  the  "chan- 
croid," was  regarded  as  the  type  of  a  local  affection 
which  was  capable  of  causing  swelling  and  suppuration 
of  the  communicating  glands.  The  hypothesis  of  the 
penetration  of  some  infectious  material  from  the  infil- 
tration upon  the  genitals  into  the  glands  was  a  natural 
one,  since  there  could  be  no  doubt  but  that  the  primary 
disease  was  transmissible  and  infectious.  But  a  careful 
examination  of  other  somewhat  similar  cases  showed 
that  in  all  those  affections  of  the  skin  and  mucous  mem- 
branes which  are  usually  attended  with  swelling  of  the 
glands  there  is,  as  a  common  feature,  a  something  which 
is  the  first  and  most  important  requisite  to  the  penetra- 
tion into  the  body  of  foreign  organisms,  viz.,  a  solution 
of  continuity  in  blood-vessels  or  lymph  spaces.  In  all 
diseases  of  this  nature  there  occurs  a  removal  of  the  pro- 
tection which  the  epidermic  and  epithelial  coverings 
furnish  to  the  underlying  tissues,  a  barrier  which  must 
first  be  overcome  before  we  can  inoculate  any  disease. 
We  know  that  the  inflammation  of  the  glands  is  not  de- 
pendent upon  the  nature  or  extent  of  the  injury,  but 
solely  upon  the  question  whether  or  not  the  skin  or  mu- 
cous membrane  is  broken  or  lacerated,  and  whether  or 
not  infecting  germs  come  into  contact  with  the  lesion. 
The  results  of  modern  antiseptic  surgery  go  to  prove 
every  day  that  if  wounds  are  kept  in  an  aseptic  con- 
dition no  inflammation  (with  its  glandular  swelling)  will 
occur.  Since  also  open  wounds,  in  comparison  with  sub- 
cutaneous injuries,  are  especially  prone  to  take  on  sup- 
purative action,  the  conclusion  seems  justified  that  cer- 
tain noxious  agents  present  in  the  former  (and  necessarily 
absent  in  the  latter)  are  the  direct  causes  of  suppuration, 
and  as  it  is  the  teaching  of  every-day  observation  that 
suppurative  inflammations  are,  as  a  rule,  attended  by 
glandular  swelling,  we  are  warranted  instating  that  lym- 
phadenitis, both  acute  and  chronic,  is  a  disease  which  is 
directly  caused  by  the  penetration  into  the  lymph  chan- 
nels and  glands  of  infectious  materials  coming  from 
without  the  body. 

Suppurative  inflammations  which  give  rise  to  glandu- 
lar swellings  may  conveniently  be  divided  into  two 
classes,  superficial  and  dee]).  Of  the  former  are  inflam- 
mations of  the  skin  and  catarrhal  affections  of  mucous 
membranes  ;  of  the  latter,  subcutaneous  phlegmonous 
inflammations,  local  and  diffuse,  furuncles,  onychias, 
burns  and  frost-bites,  and  all  gangrenous  and  deep  ul- 
cerative affections.  Catarrhs  of  the  gastro-intestinal  and 
pulmonary  mucous  membranes  are  the  most  common 
causes  of  affections  of  the  former  class.  Here  the  lymph 
follicles  seated  in  the  mucous  membranes  are  first  af- 
fected, and  later  the  glands  connected  with  them.  Thus 
a  very  close  relationship  is  noticeable  between  diseases  of 
the  bronchial  tubes  and  their  lymphatic  glands.10  The 
affections  of  the  glands  here  vary,  with  the  duration  and 
intensity  of  the  bronchial  affection,  from  simple  hyper- 
emia or  hyperplasia  to  chronic  inflammation,  with  pig- 
mentation, cheesy  degeneration,  or  calcification.  If  they 
have  acquired  such  a  size  as  to  compress  the  larger 
bronchi,  or  nerve  or  arterial  trunks,  they  may  even  pro- 
duce bronchial  stenosis  with  its  usual  results. 

In  such  cases  the  most  plausible  explanation  of  the 
adenitis  is  that  the  delicacy  of  the  inflamed  epithelial 
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of  a  much  redder  color  than  natural,  due  to  active  hy- 
peremia. This  had  also  produced  numerous  small 
extravasations  of  blood.  Microscopical  examination 
showed  marked  swelling  of  the  follicles,  those  of  the 
cortex  seeming  to  be  filled  fall  of  lymphoid  corpuscles 
with  indistinct  contours.  In  the  dilated  lymph-chan- 
besides  normal  lymph-corpuscles,  many  larger  onea 
of  irregularly  oval  shape,  with  several  nuclei,  could  he 
seen.  The  trabecule  of  the  gland  and  the  finest  reticu- 
lar tissue  showed  no  alteration.  If  the  inflammation 
ssed  these  changes  became  more  marked,  and  the 
vessels  greatly  dilated  and  distended  to  bursting  with 
uscles.  The  large  multi-nucleated  cells  were 
probi  bly  lymphoid  cells  undergoing  transformation  into 
irpuscles.  Proliferative  changes  were  also  recog- 
nizable in  the  endothelia  of  the  smaller  blood-vessels. 

The  swelling  of  the  glands  in  acute  inflammation  is 
therefore  due  to  a  numerical  increase  in  the  number  of 
tin-  lymphoid  cells,  with  dilatation  of  the  capillaries  and 
retention  of  lymph.  That  the  last  is  a  factor  in  the 
causation  of  the  swelling  is  shown  by  an  observation  of 
i .  who  found  an  enormous  increase  in  the  quantity 
of  lymph  flowing  from  the  vessels  coming  from  the  in- 
flamed glands,  whereas,  under  normal  conditions,  but  one 
small  drop  flowed  at  intervals  of  about  ten  minutes.  The 
amount  could  be  greatly  increased  by  passive  motions  of 
the  limb  to  which  the  inflamed  gland  belonged. 

Whether  or  not,  in  cases  of  septic  adenitis,  micro-or- 
ganisms are  present  in  sufficient  numbers  to  materially 
contribute  to  the  production  of  the  swelling,  must  at 
present  be  left  undecided,  since  careful  microscopical  in- 
vestigations of  this  subject  have  not  yet  been  made.  In 
diphtheria,  however,  as  has  already  been  stated,  numer- 
ous colonies  of  micrococci  have  been  found  in  the  glands 
by  a  number  of  authors. 

According  to  the  doctrine  of  the  essential  nature  of 
inflammation  now  generally  taught,  the  source  of  the 
lymphoid  cells,  whose  increase  in  number  and  size  is  so 
marked  a  feature  of  the  swelling  of  glands,  is  the  blood 
capillaries.  Although  this  may  be  true  to  a  certain  ex- 
tent, it  also  seems  probable  that  a  part  of  them,  at  least, 
may  originate  from  the  reticulum  of  the  gland  as  the 
result  of  proliferation.  This  is  believed  by  Billroth, 
Veo,  Hansen,  and  Ranvier.  Still  another  possible  source 
of  the  new  cells  is  from  pre-existing  lymphoid  cells. 
Hyperplasia  of  the  connective  tissue  of  the  trabecule  is 
at  all  events  the  invariable  result  of  inflammation  of  the 
glands. 

Pus  first  shows  itself  in  tin;  gland  in  the  form  of  dis- 
tinct, scattered  collections  in  different  portions  of  the 
parenchyma  of  the  organ.  On  section  of  a  suppurating 
gland,  yellow  spots  of  the  size  of  a  pin-head  are  visible, 
ining  thick  cream}-  pus,  and  bearing  a  marked  re- 
semblance to  follicular  abscesses  of  the  intestinal  wall. 
Later  these  increase  in  size,  spread  and  become  confluent, 
the  entire  gland  ultimately  becoming  transformed  into 
an  abscess,  with  shreds  of  tissue  traversing  its  cavity, 
the  remains  of  tiie  parenchyma. 

The  surrounding  connective  tissue  has  by  this  time  be- 
come t be  seat  of  a  phlegmon,  a  "  cellulitis,"  of  greater  or 
leaser  extent.  This  participation  in  the  inflammatory 
process  of  the  periglandular  tissue  is  doubtless  due  to 
the  presence  in  the  vasa  afferentia  of  the  affected  gland 
of  the  materies  morbi  which  caused  the  original  trouble. 
The  great  number  of  these  vessels  is  perhaps  best  seen  in 
the  mesentery  in  some  fatal  cases  of  typhoid  fever.  In 
many  smb  these  vessels  are  found  to  be  enormously 
distended  with  large  and  small  cells  within  and  between 
which  may  be  found  extensive  masses  of  the  short,  thick 
bacilli  of  Eberth. 

These  complicating  inflammations  of  connective  tissue 
are  modified  by  the  nature  and  intensity  of  the  original 
irritation  and  also  by  the  anatomical  peculiarities  of  the 
planes  in  which  they  are  developed.  For  the  latter 
reason  acute  suppurative  inflammations  of  the  glands 
sometimes  lead  to  very  serious  and  even  fatal  result-,  as, 
'.,'/•■  when  suppuration  sets  in  underneath  the  deep  fascia 
ot  the  neck,  the  pus  burrowing  downward  and  breaking 
into  the  mediastinum. 
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The  extravascular  accumulation  and  growth  of  cells 
in  the  parenchyma  of  the  gland  may  be  bo  meat  that  the 
vessels  are  not  only  partially  but  wholly  obstructed.  In 
consequence  of  this  the  substance  of  the  gland  may  be- 
come  in  spots  pale  from  antenna,  and  even  gangrenous. 
This  condition  is  often  encountered  in  typhoid-fever 
cases,  and  may  result  in  cheesy  or  calcareous  degenera- 
tion of  the  necrosed  mass,  or  in  its  removal  by  absorp- 
tion, as  is  fortunately  generally  the  case.  Similar 
changes  may  take  place  in  the  glands  beneath  the  angles 
of  the  jaw  in  diphtheria. 

If  the  inflammation  of  the  gland  is  destined  to  termi- 
nate in  resolution,  as  is  usually  the  case,  the  accumulation 
of  lymphoid  corpuscles  is  arrested  at  an  early  stage,  and 
the  greater  part  of  them  is  carried  back  into  the  circula- 
tion. Another  portion  undergoes  fatty  and  granular  de- 
generation, and  is  reabsorbed,  Bui  as  the  progress  of  an 
acute  lymphadenitis  is  always  associated  with  increased 
growth  of  the  fixed  connective-tissue  cells  of  the  reticu- 
lum, an  absolute  restitution  to  the  normal  condition  docs 
not  occur,  and  a  permanent  alteration  in  the  framework 
of  the  gland  always  remains.  This  consists  in  a  thick- 
ening of  the  connective  tissue  of  the  septa  and  reticulum, 
leading  to  induration  and  chronic  enlargement  of  the 
gland.  At  a  very  late  period  the  gland  may  undergo  par- 
tial atrophy,  but  the  induration  remains  through  life. 

In  all  acute  infectious  diseases  it  is  the  rule  for  the 
swelling  of  the  glands  to  terminate  in  resolution.  Ex- 
ceptions to  this  are,  however,  quite  common,  especially 
in  scrofulous  subjects.  The  result  of  the  swelling  de- 
pends, in  fact,  to  a  large  extent  upon  the  nature  of  the 
cause  of  the  original  disease.  Thus  the  bubo  attendant 
upon  chancroid  ordinarily  suppurates,  whereas  glands  en- 
larged from  constitutional  syphilis  never  do  so.  It  may 
be  said  that  the  tendency  to  suppuration  is  most  marked 
in  glands  inflamed  as  a  result  of  localized  affections. 

Etiology.— \n  the  axillary  region  acute  lymphadenitis 
may  develop  either  with  or  without  a  preceding  lymphan- 
gitis, or,  tit  least,  without  disco  verable  evidence  of  it.  It 
is  much  more  common  in  adults  than  in  children,  be- 
cause the  hands  and  fingers  of  the  former  are  much  more 
exposed  to  those  injuries  in  whose  train  the  glandular  af- 
fection is  apt  to  develop.  Children  do  not  have  the  cal- 
lous spots  on  the  hands,  collections  of  pus  under  which 
arc  frequently  the  cause  of  adenitis.  Direct  traumatism 
is  a  not  infrequent  cause  of  axillary  adenitis,  as  the  press- 
ure of  the  head  of  a  crutch.  In  children  onychias,  the 
so-called  "run-rounds,"  often  excite  glandular  inflam- 
mations in  the  axilla,  and  deep  eczematous  fissures  or 
ulcers  over  chilblains  may  cause  the  same  trouble  in  the 
axilla?  or  groins  of  adults.  Itching  pustular  eruptions, 
e.g.,  scabies,  may  cause  lymphangitis,  and  subsequent 
adenitis.  Bergmann  once  saw  an  acute  suppurative  in- 
flammation of  an  axillary  gland  follow  an  acute  suppu- 
rative mastitis  in  a  child. 

Lymphangitis  from  dermatitis  is  very  common  in  those 
who  walk  a  great  deal  in  improperly  constructed  shoes, 
and  is  often  attended  with  a  rapid  swelling  of  the  in- 
guinal glands,  which,  however,  but  rarely  suppurate. 
Injuries  to  the  hands  or  fingers  of  a  special  kind,  such  as 
those  from  insect-bites,  contact,  with  the  poison  of  cada- 
ver-, or  certain  infectious  diseases  of  wounds,  often  lead 
to  rapid  suppuration  of  the  axillary  elands.  In  all  cases 
of  this  nature  this  is  preceded  by  lymphangitis,  charac- 
terized by  the  development  of  red  lines  running  up  the 
arm,  and  attended  by  great  constitutional  disturbance. 
The  involvement  of  the  glands  sometimes  occurs  witli 
surprising  rapidity.  Thus  Hunter  relates  that  a  patient 
once  called  his  attention  to  the  fact  that  he  felt  pain  in 
the  axilla  five  minutes  after  his  (the  patient's)  finger  was 
accidentally  punctured  with  a  needle.  On  examination, 
Hunter  was  able  to  recognize  a  distinct  enlargement  of 
the  glands  in  that  situation. 

The  knowledge  that  the  glands  act  as  filters  of  the 
lymph  flowing  through  them  lone-  ago  gave  rise  to  the 
belief  that  the  swelling  of  these  organs  was  a  salutary 
one.  protecting  the  system  against  infection.  According 
to  the  same  belief  the  suppuration  was  also  advanta- 
geous, as  the  poisonous  material  which  the  gland  stored  up 
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Lymphatic  Glandn, 
Lymphatic  System. 


LYMPHATIC  SYSTEM.  Synonyms:  Absorbent  sys- 
tem ;  Latin,  Systema  lymphatics  ;  French,  Systemelym- 

phatlque  ;  Italian,  Sistema  linfatico  ;  German,  Lymph- 
system  oder  Saugadersystem.  The  lymphatic  or  lymph 
vascular  system  consists  of  the  vessels  and  spaces  con 
tainin"-  lymph  or  chyle  (colorless  or  white  blood),  and  of 
(he  lymphatic  or  conglobate  glands  situated  in  the 
course  of  the  vessels,  and  through  which  the  lymph  must 
late  something  as  if  passing  through  a  sponge.  This 
system  is  an  appendage  of  the  blood  vascular  system,  its 
two  terminal  trunks,  the  thoracic  duct,  and  the  right 
common  lymphatic  trunk,  ending  in  the  great  veins  at 
the  base  of  the  neck. 

A  tolerably  correct  pictorial  idea  of  the  entire  vascu- 
lar system  may  be  formed  by  considering  the  blood  vas- 
cular part  as  made  up  of  a  great  tree,  the  heart  forming  a 
short  trunk  and  the  arteries,  veins,  and  capillaries,  the 
branches;  but  there  is  present  the  untree-like  character 
of  the  direct  union  of  the  terminal  twigs  of  the  arteries 
and  veins,  that  is,  the  venous  and  arterial  capillaries  are 
continuous.  The  lymphatic  system  may  then  be  repre- 
sented by  two  vines  of  unequal  size,  but  which  together 
follow  all  the  blood-vessels  to  their  ultimate  ramifications, 
ami  in  many  places  even  send  minute  twigs  beyond  them. 
The  analogy  with  a  vine  is  further  borne  out  by  the 
lymphatic  vessels,  as  they  remain  of  a  more  uniform 
diameter  than  the  blood-vessels  ;  and  finally  the  terminal 
like  those  of  a  real  vine,  end  freely  or  blindly, 
often  in  slight  expansions  like  leaves,  thus  forming  a 
marked  contrast  with  the  terminal  twigs  of  arteries  and 
veins,  which  cannot  be  properly  said  to  terminate  at  all. 
In  a  word,  the  blood  vascular  system  forms  a  complete 
circle  or  circuit  in  itself,  while  the  lymph  vascular  sys- 
tem joins  the  blood  vascular  system  at  its  central  or  trunk 
end,  but  ends  blindly  at  the  periphery. 

Historical. — Perhaps  it  is  not  to  be  wondered  at  that 
the  lymphatic  system  should  not  have  been  discovered 
and  investigated"  before  the  circulation  of  the  blood  and 
the  general  relations  of  the  blood  vascular  system  had 
been  investigated  and  understood,  and  yet,  from  the 
prominence  of  the  lymphatic  glands  they  were  seen  by 
Hippocrates  :  but,  having  no  notion  of  their  true  rela- 
tions, he  classed  them  with  the  other  glandular  struct- 
ures of  the  body  ;  so,  too,  there  is  strong  reason  for  be- 
lieving that  the  lacteals  were  seen  in  animals  by  the  two 
famous  Alexandrian  physicians,  Erasistratus  and  Hero- 
philus  ;  but  their  significance  was  not  comprehended. 
About  the  middle  of  the  sixteenth  century  (1564), 
Eustachius  found  the  thoracic  duct  in  the  horse,  and 
traced  it,  both  to  its  beginning  in  the  abdomen,  where 
he  became  bewildered,  and  to  its  termination  in  the  great 
veins  in  the  neck.  He  did  not  profess  to  understand  the 
significance  of  this  vessel,  but  named  it,  from  its  color 
and  position,  vena  alba  thoracis. 

It  was  not  until  1622,  when  Asellius  saw  the  lactealsin 
that  the  real  significance  of  these  vessels  was  ap- 
preciated. The  whole  scientific  world  was  about  this 
time  aroused  by  the  epoch-making  discovery  of  Harvey 
on  the  circulation  of  the  blood,  and  everything  like  a 
was  scrutinized  with  inquiring  eyes.  The  story 
of  Asellius  in  connection  with  the  discovery  and  com- 
prehension of  the  significance  of  the  lacteals  will  never 
lose  its  interest  as  long  as  the  human  mind  is  striving  to 
comprehend  the  universe,  either  in  its  details  or  in  the 
ensemble.  Having  opened  the  abdomen  of  a  living  dog, 
t"  -how  to  some  friends  the  arrangement  of  the  nerves 
and  the  working  of  the  diaphragm,  Asellius  saw  in  the 
mesentery  some  white  cords  in  addition  to  the  nerves  ami 
-  with  which  he  was  familiar,  and  upon  cutting 
one  of  them  and  seeing  a  white  liquid  exude,  he  imme- 
diately recognized  that  they  were  a  new  kind  of  vessel. 
Most  fortunately  for  him  and  for  science,  the  dog,  killed 
on  the  following  day  to  find  out  still  more  about  these 
Curious  wTiite  veins,  showed  none  of  them.  Fortunately, 
because  it  led  Asellius  to  consider  the  conditions  under 
which  they  appeared  in  the  first  dog,  and  wherein  the 
conditions  differed  in  the  second.  With  the  sure  com- 
prehension of  a  scientific  mind,  he  saw  that  the  only  es- 
sential difference  lay  in  the  presence  of  partly  digested 


food  in  the  first  case,  and  in  the  absence  of  food  in  the 
second.  When  this  condition  was  realized  in  a  third  dog, 
the  lacteal  vessels  reappeared,  and  the  relation  between 
the  products  of  digestion  and  these  vessels  was  fully  estab- 
lished for  the  dog. 

Not  content  with  the  experiments  on  the  dog,  Asellius 
examined  many  other  animals,  showing  in  every  case 
that  there  was  a  constant  relation  between  digestion  and 
the  presence  of  the  white  fluid  in  the  lacteal  vessels. 
Owing  to  the  powerful  influence  of  the  prevailing  opin- 
ion that  all  matter  must  first  go  to  the  liver  to  be  assimil- 
ated, Asellius  supposed  that  the  newly  found  lacteals 
extended  to  the  liver.  It  is  difficult  to  comprehend  how 
a  mere  hypothesis  could  blind  the  eyes  of  so  skilled 
an  anatomist,  but,  so  it  was,  and  the  belief  that  the  lac- 
teals passed  to  the  liver  prevailed  for  nearly  twenty-five 
years,  till  about  1650.  It  may  1*'  said  in  passing,  that 
when  the  facts  concerning  these  new  vessels  were  pre- 
sented to  Harvey,  he  did  not  welcome  the  newly  acquired 
knowledge.  Doubtless  the  weight  of  years  had  quenched 
the  enthusiasm  of  investigation,  and  he  may  have  been 
troubled  lest  these  newly  discovered  vessels  might  in 
some  way  prove  a  stumbling-block  to  his  simple  and  eas- 
ily comprehended  explanation  of  the  blood  vascular  sys- 
tem. 

About  1650,  the  great  facts  concerning  the  lymphatic 
system,  as  they  are  understood  at  the  present  day,  were 
discovered  by  four  men  in  different  quarters  of  Europe. 
In  France.  Pecquet  showed  that  the  vena aquosa  hepatici, 
or  lymphatic  vessels  connected  with  the  liver,  were  not 
the  continuation  of  the  lacteals  to  the  liver,  but  were 
vessels  extending  either  to  the  lacteals,  or  with  them  into 
a  common  reservoir  into  which  both  opened,  and  that 
the  reservoir  was  continued  as  a  somewhat  smaller  ves- 
sel (the  thoracic  duct)  through  the  thorax,  to  terminate 
in  the  great  veins  in  the  neck.  The  same  facts  were  ob- 
served by  Rudbeck,  in  Sweden,  at  about  the  same  time, 
and  completely  overthrew  the  notion  that  all  absorbed 
food  must  first  pass  to  the  liver  for  assimilation  before 
entering  the  blood;  for  here  was  apparently  the  only 
path  of  the  absorbed  food,  and  it  terminated  directly  in 
the  great  veins  on  their  way  to  the  heart. 

At  about  this  date,  Bartholin  in  Denmark,  Jolyff  in 
England,  and  Rudbeck  in  Sweden,  discovered  the  gen- 
eral lymphatics  of  the  body.  They  also  showed  that 
these  lymphatics  (  Vasa  lymphatka  of  Bartholin,  Vasa 
aquosa  of  Rudbeck),  or  serous  vessels  either  united  with 
the  lacteals  in  the  chylocyst  or  joined  the  thoracic  duct. 
and  consequently  the  lymph  and  chyle  or  lacteal  fluid 
unite,  and  together  flow  into  the  great  veins.  In  other 
words,  they  showed  that  the  lacteals  form  only  a  special 
part  of  a  great  system  distributed  throughout  the  entire 
body. 

Not  much  was  added  to  the  knowledge  of  the  lym- 
phatic system  for  nearly  one  hundred  years  after  the 
main  facts  were  established,  and  naturally,  in  those  early 
times,  with  undeveloped  methods  and  superstition  both 
as  impediments,  knowledge  was  only  general  and  ob- 
tained principally  by  investigating  the  lower  animals. 
And  yet,  in  1628,  a  criminal  was  properly  fed  before  ex- 
ecution, and  the  lacteals  demonstrated  in  the  mesentery 
after  death,  thus  showing  conclusively  that  the  absorbed 
food  in  man  takes  the  same  course  as  in  animals. 

Between  1760  and  1787  there  was  a  renewed  activity 
in  investigating  the  lymphatic  system.  In  England  the 
Hunters,  Hevvson,  and  Cruikshank,  not  only  investigated 
the  human  lymphatics,  but  pushed  their  investigations 
to  all  forms  of  vertebrates,  and  they  were  found  abun- 
dantly in  all  forms.  The  .Monros,  in  Scotland,  wen  also 
very  active.  In  Italy  the  great  anatomist,  Mascagni, 
was  preparing  his  magnificent  work  on  the  human  l\m 
phatics,  a  work  which  is  still  a  standard;  and  reduced 
copies  of  his  splendid  folio  plates  are  still  to  be  found  in 
every  extensive  account  of  this  system. 

As  in  all  departments  of  human  activity,  the  crowning 
discoveries  in  the  lymphatic  system  are  due  to  the  work 
of  an  almost  untold  number  of  men  ;  and  yet  a  few  pre- 
sent the  principal  and  salient  features  so  unincumbered 
with  useless,  distracting,  or  foreign  details,  that  they  are, 
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I, j  mpbatlc  s>«i«-m. 
Lymphatic  System^ 


scribed,  there  will  be  given  a  list  of  the  groups  of  the  lym- 
phatic glands  and  the  plexuses  belonging  to  the  region, 
together  with  the  source  and  destination  of  the  afferenl 
and  efferent  vessels.  This  will  serve  both  to  give  the 
proper  information  concerning  the  number  and  position 
of  the  glands,  and  also  to  form  a  condensed  summary  of 
the  lymphatic  system  in  the  region. 
Lymphatic  Vessels  of  the  Head,  Face,  and  Neck. 

The  ectal  or  subcutaneous  lymphatic  vessels  of  the 

head  and  face  are  very  abundant  and  follow,  in  general, 
tin-  course  of  the  occipital,  temporal,  and  facial  blood- 
vessels, converging  somewhat  toward  the  great  vessels 
of  the  neck  ;  they  traverse  one  or  more  of  the  lymphatic 
elands  which  form  an  irregular  zone  nearly  around  the 
■  ;  the  head  (Fig.  4974),  ami  finally  enter  the  internal 


ri  I.— Ectal  Lymphatics  of  the  Head  and  Fare,  the  Ental  Lymphatics 
of  the  Neck,  and  the  Right  Common  Lymphatic  Trunk.  (Sappey. )  1, 
1.  Lymphatics  from  the  frontal  region  going  to  the  parotid  lymphatic 
glands  :  2,  i.  vessels  arising  near  the  middle  of  the  forehead,  the  upper 

-'oing  to  the  parotid,  the  lower  ones  to  the  submaxillary  lymphatic 
glands  ;  -I.  4,  vessels  from  the  parietal  and  temporal  region  extend  to 
the  mastoid  lymphatic  glands  :  (>.  (i,  vessels  from  the  parietal  and  oc- 
cipital region  joining  the  occipital  plexus:  7,  trunk  from  occipital 
plexus  to  the  supra-clavicular  glands  ;  8,  trunk  from  the  occipital  to 
tin-  cephalic,  entrd  (superior  deep)  cervical  glands:  1(1,  10.  occipital 
lymphatic  glands :  11,  cephalic  ental  (superior  deep)  cervical  glands 
and  plexus;  12,  mastoid  glands:  13,  parotid  lymphatic  gland 
part  of  supra-clavicular  glands  ;  15,  15,  lymph-vessels  from  the  nose  to 
the  submaxillary  glands  :  Hi,  Hi.  lymphatics  from  the  lip-  to  the  same 
glands:  17,  submaxillary  glands;  18.  vessel  from  the  lip  to  19,  tin-  su 
pra-hyoid  gland  ;  20,  right  common  lymphatic  trunk  opening  into  [he 
veins  at  the  angle  formed  by  the  junction  of  the  subclavian  and  inter- 
nal jugular  veins. 

jugular  plexus,  and  terminate  in  the  thoracic  duct  on  the 
left,  or  the  common  lymphatic  trunk  on  the  right  (Pig. 
4990).  Iii  addition  to  the  general  description  just  given, 
tin1  lymphatics  of  the  eyelids,  nose,  and  car  require  special 
mention. 

The  lymphatics  of  the  eyelids  and  palpebral  conjunc- 
tiva form  a  very  abundant  network,  although  it  is  some- 
what  difficult  to  demonstrate.  Those  from  the  conjunc- 
tiva wind  round  the  edges  of  the  lids  and  mingle  with 


those  of  the  integument,  which  are  especially  abundant 
at  the  edges  of  the  lids,  The  branches  unite  Into  two 
greal  groups  at  the  canthi  of  the  litis,  those  at  the  lateral 
canthus  extending  to  the  parotid  lymphatic  glands,  w  bile 
those  ai  the  nasal  canthus  join  those  from  the  middle  of 
the  forehead  and  tin-  no.se.  and  extend  to  the  submaxillary 
lymphatic  glands  (Fig.  4074). 
The  skin  .if  the  nose,  especially  the  thicker  part  around 

the  tip,  where  the  large  sebaceous  glands  are  so  abundant, 

is  possessed  of  a  very  dense  network  of  lymph  capillaries 
and  minute  trunks.  These  trunks  are  joined  by  the 
abundant  lymphatics  from  the  vestibule,  which  in"  turn 

are  continuous  with  the  lymphatics  of  the  nasal  mucosa. 
Filially,  the  collecting  trunks  from  the  vestibule  anil  the 
nasal  integument  extend  obliquely  across  the  lace  to  the 

submaxillary  lymphatic  "lands. 

The  lymphatics  of  the  external  car  and  meatus  form 
three  principal  groups  :    1.  Those  of  the  helix,  antihelix, 

and  convex  (posterior)  surface.  Those  of  the  helix  and 
antihelix  wind  round  the  tree  border  of  the  ear  to  the 
convex  surface,  where  they  join  the  trunks  of  that  sur- 
face, and  uniting  into  several  (4  to  5)  considerable  vessels, 
they  extend  to  the  mastoid  lymphatic  glands.  'J.  The 
lymphatics  of  the  external  auditory  meatus,  also  the 
membrana  tympani  (see  below),  the  concha  and  tragus, 
terminate  by  two  or  three  trunks  in  the  parotid  lymphatic 
glands.  II  The  lymphatics  of  the  lobule  unite  into 
seven  or  eight  considerable  trunks  which  extend  to  the 
caudal  or  lower  of  the  mastoid  lymphatic  "lands. 

Ental  Lymphatics  of  the  Faa  and  Head. — These  are 
exceedingly  abundant,  and  extend  mostly  to  the  deep 
cervical  glands,  but  the  relations  of  the  vessels  and  the 
terminal  glands  are  so  various  that  a  special  description 
i>  required  for  each  of  the  principal  organs.  Nasal 
cavities  and  sinuses  opening  into  them  :  The  existence 
of  lymphatic  vessels  in  the  nasal  mucosa  was  not 
demonstrated  until  1859,  when  E.  Simon  showed  by  suc- 
cessful puncture  injections  that  they  were  numerous. 
lie  also  showed  their  relation  with  the  network  of  the 
naso-pharynx.  The  existence  of  these  vessels  has  been 
verified  by  Sappey  in  man  and  numerous  animals.  Ac- 
cording to  Sappey,  the  demonstration  is  comparatively 
easy  wherever  (hit  mucosa  is  of  considerable  thickness. 
Schwalbe,  and  later  Key  and  Retzius,  showed  thai  the 
nasal  lymphatics  could  be  injected  from  the  subdural 
space  ;  Key  and  Retzius2  further  showed  thai  the  injec- 
tion was  equally  successful  from  the  subarachnoid  spue 
of  the  brain,  the  subarachnoid  and  subdural  spaces  of  the 
myel  (spinal  cord).  They  also  found  that,  while  in  most 
cases  the  perineural  sheaths  of  the  olfactory  nerves  were 
injected  at  the  same  time,  yet  true  lymphatic  vessels  did 
not  communicate  with  these,  but  had  special  passages 
through  the  lamina  cribrosa,  and  were  often  injected 
when  the  perineural  sheaths  were  not  injected  ;  and 
sometimes  the  perineural  sheaths  were  injected  without, 
the  injection  of  the  lymphatics.  They  were  not  success- 
ful in  injecting  the  nasal  lymphatics  of  man  from  tin: 
cranial  lymph-spaces,  although  the  perineural  sheaths  of 
the  olfactory  nerves  were  in  some  cases  tilled.  Tin1 
freshly  sacrificed  dog  and  rabbit  furnished  the  most  suc- 
cessful preparations.  The  lack  of  success  in  man  was 
attributed  to  the  inability  to  obtain  sufficiently  fresh 
material  ;  it  was  also  suggested  thai  in  man  the  lymph 
from  the  cranial  lymph-spaces  might  have  a  sufficient 
number  of  other  outlets. 

The  lymphatic  network  covers  Ihe  entire  nasal  mucosa, 
both  on  the  olfactory  and  the  respirator}'  part,  and  that 
lining  the  septum.  In  man  this  network  is  directly  con- 
tinuous with  that  of  the  vestibule  of  the  nose,  but  the 
collecting  trunks  extend  toward  the  pharynx.  The  net- 
work is  also  continued  into  the  frontal,  and  presumably 
the  other,  sinuses  opening  into  the  nasal  fossa'.  .\s  thej 
approach  the  pharynx,  the  collecting  trunks  of  the  nasal 
mucosa  are  continuous  with  those  of  the  dorsal  surface 

Of  the    soft    palate  and    Of   the    pharynx,   especially    the 

dense  network  around  the  Eustachian  orifice,  from 
these  situations  the  collecting  trunks  accompany  those  of 
Ihe  soft  palate  and  the  pharynx  Bending  one  trunk 
through  the  wall  of  the  pharynx,  to  the  large  lymphatic 
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fauces,  and  go  with  them  to  the  ental  cervical  glands 

near  the  larynx  (Fin\  4!)?-"> ;  Plate  XXXIII.).  Some  also 
extend  to  the  glands  near  the  bifurcation  of  the  common 
parotid  with  the  trunks  from  the  soft  palate  (Fig.  4975). 
The  lymphatics  of  the  Mitt  palate  on  the  pharyngeal  or 
mperior  surface  are  only  moderately  developed,  and  com- 
niunieate  with  those  from  the  nose  and  from  the  Eusta- 
rhian  tube  ;  the  collecting  trunks  extend  in  part  along 
isterior  pillar  of  the  fauces  to  enter  the  glands  along 
Ee  larynx  (Plate  XXXIII.,  13).  But  a  greater  number 
erf  collecting  trunks  pass  laterad  and  penetrate  the  pharyn- 
geal walls  to  enter  the  gland  on  the  ventral  aspect  of  the 
atlas.  The  ventral  or  lower  face  of  the  soft  palate  differs 
from  the  dorsal  or  upper  face  in  having  a  greater  num- 
ber of  lymphatic  vessels,  and  the  uvula  is  so  richly  sup- 
plied that  it  appears  almost  like  erectile  tissue,  increasing 
two  or  three  times  in  volume  when  successfully  injected. 
The  collecting  trunks  from  the  uvula  and  ventral  aspect 
of  the  soft  palate  extend  along  the  two  pillars  of  the 
fauces,  and  join  the  trunks  from  the  base  of  the  tongue  ; 
hut  the  greater  number  pass  laterad  through  the  wall  of 
the  pharynx  and  extend  to  the  ental  cervical  lymphatic 
glands  around  the  bifurcation  of  the  common  carotid. 

The  lymphatics  of  the  tongue  escaped  discovery  until 
1S47.  when  Sappey  demonstrated  them.  They  are  dif- 
ficult to  demonstrate  in  the  adult  on  account  of  the  num- 
ber and  calibre  of  the  veins,  but  in  the  infant  and  child 
the  veins  cause  less  trouble,  and  the  lymphatics  are  easily 
injected.  They  form  a  rich  network  over  the  entire  free 
Surface  to  a  point  slightly  beyond  the  circumvallate 
papillae.  Around  the  circumvallate  papilla?  the}'  reach 
their  greatest  development.  Up  to  the  present  no  lym- 
phatics have  been  demonstrated  as  arising  in  the  sub- 
stance of  the  tongue  itself,  the  vessels  traversing  the 
tongue  being  collecting  trunks  from  the  mucosa.  Around 
the  edges  of  the  tongue  the  network  of  tin;  dorsal  and 
ventral  surfaces  freely  anastomose.  But  the  main  course 
of  the  collecting  truncules  is  toward  the  middle,  on  the 
dorsal  side,  and  toward  the  base.  A  few  small  trunks 
penetrate  the  tongue  and  after  traversing  the  lingual 
glands,  when  those  are  present,  extend  to  the  ental  cer- 
vical glands  near  the  bifurcation  of  the  common  caro- 
tid. Most  of  the  trunks,  however,  continue  along  the 
dorsum  of  the  tongue,  unite  into  large  trunks  beyond  the 
circumvallate  papillae,  and  extend  in  a  wide  curve  to  the 
ental  cervical  lymphatic  glands  situated  near  the  thyro- 
hyoid ligament  (Plate  XXXIII.,  13).  The  lymphatics 
on  the  ventral  side  of  the  tongue  extend  mostly  through 
the  substance  of  the  organ,  traversing  the  lingual  glands 
when  present,  and  finally  extend  with  those  which  pen- 
etrate from  the  dorsal  side,  to  the  lymphatic  glands 
around  the  bifurcation  of  the  common  carotid. 

The  tonsils,  although  composed  of  lymphoid  tissue, 
were  not  shown  to  possess  a  lymphatic  network  until 
Sappey  succeeded  in  demonstrating  it,  in  1870.  This 
network,  which  covers  the  surface  and  extends  into  the 
depths  of  the  tissue,  is  much  more  easily  injected  in  the 
new-born  child  than  in  the  adult.  The  network  anas- 
tomoses with  that  of  all  the  surrounding  structures,  and 
the  collecting  trunks  pass  with  those  from  the  tongue  and 
pillars  of  the  fauces  to  the  glands  next  the  thyro-hyoid 
ligament  (Plate  XXXIII.).  The  lymphatics  of  the  phar- 
ynx also  resisted  demonstration  for  a  long  time.  They 
were  found  by  Sappey  to  be  directly  continuous  with 
those  of  the  bordering  structures,  and  while  the  trunks 
all  communicate  at  their  origin,  there  arc  three  groups  on 
each  side  :  1.  A  dorsal  group  extending  along  the  dorsal 
or  posterior  wall  of  the  pharynx  nearly  to  the  postnares, 
and  then  turning  laterad  and  penetrating  the  pharyngeal 
wall,  enters  the  gland  on  the  ventral  side  of  the  alias. 
2.  Several  lateral  trunks  which  extend  along  the  Bide 
of  tht'  larynx  and  enter  the  lymphatic  glands  near  the 
thyro-hyoid  ligament.  3.  Several  ventral  trunks  ex- 
tending mostly  in  a  caudal  (inferior)  direction  to  join  the 
supra-clavicular  lymphatic  glands  along  the  oesophagus 
and  trachea. 

Larynx. — The  lymphatics  of  the  larynx  form  one  of 
the  densest  networks  known  in  the  body.  Commencing 
with  the  epiglottis  and  the  entire  opening,  the  number  is 


almost  infinite,  the  appearance  being  as  if  ,-,11  th 
structures  were  composed  of  nothing  but  lymphatics. 
With  the  infant  the  abundance  of  lymphatics  i-  con 
tinned  without  interruption  along  the  trachea  ;  but  as 
aire  advances,  the  network  in  the  larynx  quite  Suddenly 
diminishes,  so  that,  commencing  with  the  vocal  cords,  the 
network  in  the  larynx  and  trachea  is  comparatively 
slight.  From  the  epiglottis,  vestibule  of  the  larynx,  the 
sinus  or  ventricle,  and  the  \oeal  cords,  collecting  trunks 
extend  through  the  lateral  wall  of  the  vestibule,  perforate 

the  thyrohyoid  membrane,  and  terminate  in  the  ental  Cet 
vical  glands  beside  the  larynx  (PI.  XXXIII..  13). 

Lymphatics  of  th<  Central  Nervous  System. — The  spaces 
and  membranes  of  the  brain  and  the  mvel  are  SO  di- 
rectly continuous  that  a  discussion  of  ihe  lymphatics 
of  both  seems  desirable.  Sappey  denies  lymphatics  to 
the  entire  nervous  system,  both  central  and  peripheral, 
but  this  is  not  in  accordance  with  most  observers  who 
have  made  special  investigations  upon  the  subject.  It 
is  true  that  independent  vessels  with  definite  walls  are 
not  found  to  exist  in  the  nervous  substance  proper  ;  but 
from  the  investigations  of  Kolliker,  Yirehow.  Robin,5 
and  Key  and  Ret/ins.  it  has  been  shown  that,  in  the 
nervous  substance  of  the  brain  and  myel.  the  blood- 
vessels ramifying  in  it  arc  possessed  of  a  loose  adven 
titia  which  is  continued  from  the  pia,  the  so-called  pial 
funnels;  and  in  the  meshes  of  this  advenlitia  are  long 
spaces,  like  those  around  the  blood-vessels  of  rep- 
tiles. It  is  supposed  that  these  communicating  spaces 
form  the  lymph-passages  of  the  nervous  substance. 
They  may  lie  injected  for  a  considerable  distance  into 
the  nervous  substance  from  the  subarachnoid  space,  and 
injections  by  the  puncture  method  into  the  nervous  mat- 
ter not  infrequently  fill  these  passages,  and  extend  into 
the  subarachnoid  space.  After  reviewing  carefully  all 
theevidence,  Key  and  Retzius*  consider  the  perivascular 
-pace  of  His — that  is,  a  space  entirely  outside  all  the  walls 
of  the  blood-vessel — as  an  artefact,  as  is  also  the  presence 
of  a  subpial  lymph-space  into  which  it  opens.  From 
the  stand-point  of  Key  and  Retzius,  then,  the  nervous 
matter  of  the  central  nervous  system  is  drained  of  its 
lymph  through  the  adventitial  lymph-spaces  of  its  blood- 
vessels,  and  these  spaces  open  into  the  subarachnoid 
space. 

The  lymphatics  of  the  meninges  are  still  in  some 
doubt.  In  the  dura  there  arc  wide-meshed,  often  aiu- 
pulliform,  vessels  with  endothelial  walls  that  are  sup- 
posed  by  some  to  be  true  lymphatics,  Although  their 
form  is  so  strikingly  like  lymph-vessels.  Key  and  Retzius 
found,  on  making  the  crucial  test,  that  they  communicate 
with  the  blood-vessels  and  do  not  extend  to  lymphatic 
glands.  There  arc,  however,  in  the  dura  a  great  number 
of  elongated  clefts  which  are  probably  lymph  clefts  or 
channels.  In  the  pia  a  very  distinct  and  undoubted  net- 
work of  lymph-vessels  has  been  described  and  figured. 
It  is  probably  largely  through  these  that  the  lymph  of 
the  subdural  and  subarachnoid  spaces  is  drained  away. 

The  subarachnoid  space  communicates  directly  with 
the   neurOCCele   through    the    foramen    of    Maiicndie,  and 

both  the  subarachnoid  and  subdural  spaces  of  the  optic, 

auditory,  and  olfactory  nerves,  and,  in  fact,  all  Un- 
nerves arising  from  the  brain  and  myel,  except  that  in 
the  ordinary  nerves  the  arachnoid  as  a  special  membrane 
soon   disappears,   and    the   subdural   and    subarachnoid 

Spaces  become  one. 

The  ento-cranial  lymphatics  converge  to  form  largei 
and  Larger  trunks.  "Those  from  the  vascular  plexuses 
or  telas  accompany  the  vena  magna  Gah  ni  to  the  I 

the  brain,  where  t'hev  are  joined  by  the  lymphatic  trunks 
from  the  surface  of  the  'brain.     The  combined   trunks 

follow  the  great  blood  vessels  out  of  the  cranial  ea\it\ 
mostly  through  the  jugular  foramen,  and  enter  the  ental 
Cervical    lymphatic   glands.      Small    1  runks  are  described 

as  traversing  the  spinous  and  oval   foramina  with  the 

middle  meningeal  vessels,  finally  to  enter  the  ental  on  i 
Cal  -lands  in  t  he  spheno-inaxillary  fossa  ;  but  the  existence 

of  these  lymphatic  trunks  is  disputed. 

As  stated,  the  subarachnoid  and  subdural  spaces  of  the 
brain    arc   directly   continuous  with   the   corresp ling 
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plexus,  one  cannot  help  being  struck  with  the  fewness 
of  the-  glands  in  the  dog,  cat,  and  rabbit. 

The  ental  glands  of  the  head  and  neck,  or  the  glands 
oftheental  jugular  plexus  are  situated  on  the  course  of 

the  great  vascular  trunks  and  extend  from  the  atlas  to 
the  thorax.  The  lymphatics  of  the  entire  head  and  neck 
ultimately  traverse  this  plexus. 

The  glands  of  this  plexus  have  been  quite  commonly 
divided  into  three  great  groups,  with  some  minor  groups 
— the  deep  facial,  the  superior  and  inferior  deep  cervical  ; 
but  in  actual  descriptions  of  the  lymphatics  of  the  various  ' 
organs  the  anatomists  of  the  present  day,  although  they 
nize  three  groups,  and  some  of  them  minor  groups, 
actually  divide  all  the  glands  of  the  ental  jugular  plexus 
into  two  groups,  viz.,  those  extending  from  the  level  of 
the  base  of  the  cranium,  along  the  deep  vessels,  to  the 
bifurcation  of  the  common  carotid,  and  those  from  the 
bifurcation  of  the  carotid  to  the  junction  of  the  jugu- 
lar and  subclavian  veins.  This  division  was  adopted  in 
the  previous  description,  and  has  been  called  (1)  ental 
cervical,  and  (2)  supraclavicular.  (1)  Ental  cervical 
lymphatic  glands  (glandules  lymphatica  cervicales  entales, 
.v.  profunda,  s.  glandulm  lymphatica  jugulares  cep/ialiccB). 
The  ental  cervical,  or  jugular  group  of  glands,  includes 
all  the  ental  glands  around  the  deep  structures  from  the 
bifurcation  of  the  common  carotid  artery  nearly  to  the 
base  of  the  skull,  and  includes  the  glands  on  the  internal 
maxillary  vessels  in  the  sphenomaxillary  fossa,  which  are 
usually  given  a  separate  group  under  the  name  of  deep 
facial  or  internal  parotid,  etc.  It  also  includes  the  glands 
generally  grouped  as  the  superior  jugular  or  superior 
deep  cervical. 

The  glands  in  this  group  are  numerous  and  quite 
widely  separated  from  one  another,  extending  from  the 
v<  Qtral  face  of  the  atlas  to  the  side  of  the  larynx,  being 
about  as  variously  arranged  as  the  organs  of  this  region. 
The  one  between  the  atlas  and  pharynx  is  said  to  lie  the 
most  cephalic  of  all  the  lymphatic  glands  of  the  body. 

The  afferent  vessels  of  this  group  are  from  the  orbit, 
nasal  cavity,  the  cheeks,  roof  and  floor  of  the  mouth,  in 
pari  from  the  tongue,  pharynx,  tonsils,  tympanum,  and 
Eustachian  tube,  the  larynx,  the  thyroid,  and  the  brain 
and  its  membranes.  The  efferent  vessels  pass  to  the 
supraclavicular  glands. 

(2)  The  supraclavicular  glands  (glandulm  lymphatica 
supraclavicular e$,  s.  cervicalesprofundm  inferiorcs,  s.jug- 
Wares  inferiores).  These  glands  are  arranged  along  the 
carotid  artery  and  internal  jugular  vein  from  the  bifur- 
cation of  the  common  carotid  to  the  junction  of  the  sub- 
clavian and  internal  jugular  veins.  All  the  efferent 
trunks  from  the  ectal  jugular  plexus  and  from  the  ental 
cervical  glands  enter  this  group,  also  many  of  the  lym- 
phatiesof  the  pharynx,  (esophagus,  trachea,  the  lympha- 
tics accompanying  the  vertebral  artery  and  vein,  also 
sonic  of  the  ectal  and  ental  lymphatics  of  the  neck  and 
the  clavicular  region.  They  also  communicate  with  the 
anterior  mediastinal  and  with  the  axillary  glands.  The 
efferent  vessels  form  a  single  or  multiple  trunk  (truncus 
fymphaticus  jugularis)  and  terminate  on  the  left  in  the 
thoracic  duct,  or  on  the  right  in  the  right  common  lym- 
phatic trunk,  or  sometimes  partly  or  wholly  by  an  inde- 
pendent opening  into  the  great  veins  (Figs.  4974  and 
094). 

In  the  horse  and  ox  the  glands  of  the  neck  arc  approx- 
imately like  those  of  man  ;  but  in  the  cat,  dog,  and  rab- 
bit there  is  but  a  single  ental  cervical  lymphatic  gland, 
and  the  jugular  trunk  is  usually  large  and  long,  and 
not  infrequently  opens  partly  or  wholly  into  the  vein 
independently  (Figs.  4993,  4994,  499<>,  anil  4998). 

Lymphatic  Vessels  of  the  T7ioracic  Limb  (Arm  and 
Shoulder). — The  lymphatics  of  the  arm  and  shoulder 
form  an  ectal  and  ental  Bet,  as  in  most  parts  of  the  body. 
The  lymphatics  of  the  hand  arise  by  a  complex  net-work 
on  the  dorsal  and  palmar  surface  of  the  fingers,  and  ex- 
tend toward  each  side  of  the  finger,  where  I  hey  unite  into 
two  or  three  anastomosing  trunks  which  follow  the  di- 
rection of  the  collateral  arteries  to  the  hand  when  they 
reach  the  dorsal  surface.  From  the  palm  many  vessels 
wind  round  both  edges  to  the  dorsal  side  also  ;  but  many 


next  the  wrist   extend  directly  upon  the  ventral   .,r  flexor 
aspect    of   the   arm   and    extend    to   the   axillary    i 
The  trunks  on  the  dorsum  of  the  hand  and  the  extensor 
Side  of  the  entire  arm  gradually 

\\  ind  round  to  the  flexor  surface 
in  their  course  to  the  axilla. 
Most  of  the  vessels  enter  directly 
tin-  axillary  glands,  but  a  few  of 
those  from  the  fourth  and  fifth 
fingers  and  the  ulnar  side  of  the 
anti-brachium  traverse  one  or 
two  glands  (ectal  brachial  or  su- 
pra-epitrochlear  glands  in  the 
flexure  of  the  elbow,  Fig.  497*) 
before  proceeding  to  the  axillary 
glands.  Frequently,  if  not  con- 
stantly, one  or  more  trunks  fol- 
low the  cephalic  vein  and  go  to 
the  subclavian  glands  instead  of 
going  to  the  axilla,  and  not  in- 
frequently there  is  a  gland  in  the 
course  of  these  near  the  insertion 
of  the  deltoid,  or  even  farther 
along  (13  of  Fig.  4!i7s  ;  see  also 
Fig.  4980).  Theectal  lymphatics 
of  the  shoulder  either  join  the 
trunk  following  the  cephalic  vein 
or  extend  round  to  the  axilla. 
The  ental  lymphatics  of  the  arm 
arise  in  the  dee])  structures  anil 
follow  the  principal  blood-vessels 
much  more  closely  than  do  the 
ectal  lymphatics.  In  the  anti- 
brachium  there  are,  therefore, 
three  groups  following  the 
radial,   ulnar,    and     interosseous 

blood-vessels.  There  arc  0CCa-  Vlo,  4fl77.-Eetal Lymphatica 
sionally  a  few  small  lymphatic  ofaFinger.  (Sappey.)  To 
glands  in  the  antibrachium  (an- 
tibrachial  glands)  through  which 
a  part  of  the  vessels  pass ;  but 
usually  none  are  reached  until 
in  the  flexure  of  the  elbow, 
where,  extending  along  the  bra- 
chial vessels,  there  are  regularly 
met  three  or  four  glands  (ental 
or  deep  brachial  glands),  which 
most  of  the  vessels  traverse. 
Before  reaching  the  axillary 
glands,  according  to  most  au- 
thors, there  is  a  free  anastomosis 
bit  ween  the  ectal  and  ental  lymphatics  at  t  he  wrist  and 
elbow,  but  Sappey  denies  any  such  anastomosis. 

According  to  the  description  of  most  veterinarians,  the 
lymphatics  of  the  arm  and  shoulder  of  the  horse  and  ox 
are  quite  comparable  with  those  of  man  both  as  to  glands 
and  vessels,  except  that  there  is  a  large  lymphatic  gland 
in  the  fold  between  the  scapula  and  the  neck — the  prc- 
SCapular  gland.  In  the  dog  and  cat  (hit  arrangement  is 
exceedingly  simple.  All  of  the  vessels,  except  a  few  CU- 
taneous  ones  whose  course  is  .somewhat,  irregular,  which 
can  be  injected  from  the  pads  of  the  maiius  (forepaw), 
finally  extend  upon  the  dorsum  of  the  foot,  and  extend 
from  there  by  two  or  more  frequently  anastomosing 
trunks  along  the  radial  nerve  to  the  elbow,  and  then  fol- 
low the  cephalic  vein  to  the  prescapular  viand,  no  axil- 
lary glands  feeing  present  (Figs.  4992  and  4996).  Occa 
sionally,  in  the  cat,  one  or  more  branches  turn  in  the 
bend  of  the  elbow  to  follow  the  brachial  vessels  to  the 
axilla,  and  finally  enter  the  nearest  pectoral  gland. 

In  the  rabbit,  vessels  likewise  follow  the  radial  nerve 
to  the  elbow,  then  extend  obliquely  around  the  radial 
Side  of  the  brachium  to  the  axillary  glands.  Other 
trunks  follow  the  large  blood-vessels,  and  enter  the  ax 
illary  glands.  The  lymphatic  vessels  of  the  arm,  what- 
ever" their  course,  traverse  but  a  single  viand  in  the  dog 
and  cat,  sometimes  two  glands  in  the  rabbit. 

Lymphatic  Glands  of  the   Arm    \m>   Shotjldeb. 

— Ectal  brachial  glands  (Olandula  braehio  ».  «*- 


show  the  extreme  abun- 
dance "i  the  lymphal 
the  fineness  of  the  net 
on  the  end  and  the  palmar 
aspect,  also  Unit  the  vessels 
ioth  the  dorsal  and 
ventral  surfaces  extend  to 
the  side'  where  two  or  three 
considerable  trunks,  parallel 
with  the  collateral  artery, 
convey  the  lympb  toward 
the  hand,  By  comparing 
Fig.  4978,  it  will  in-  Been 
that  these  trunks  always  ex- 
tend upon  the  dorsum  "f 
the  hand. 
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tensor  side  of  the  crus  following  the  anterior  tibial  vessels,  and  sometimes  traversing  one  or  two  anterior  tibial  -lands 
at  about  the  middle  of  the  crus.     1  he  lymphatics  penetrate  the  interosseous  ligament  near  .1,,.  knee  to  enter  the  pop- 

hteal  gland,,     rhe  other  two  groups  follow  the  peroneal  and  posterior  tibial  bl 1  vessels  to  .he  popliteal  elands^ 

After  traversing  the  popliteal  glands  the  lymphatics  follow  the  femoral  vessels  to  .1,.-  inguinal  region  whelethev 
enter  the  enta  inguinal  glands  and  after  traversing  these  accompany  the  femoral  vein  and  artery  into  the  abdomen 
to  the  iliac  glands.     Besides  these  there  are  lymphatic  trunks  accompanying  the  sciatic  and  gluteal  vessels    which 

traverse  one  or  more  small  glands,  -luteal  an,!  ischiadic  glands  at  the  sa 
cro-sciatic  foramen  and  then  enter  the  hypogastric  glands.  The  trunk  fol 
lowing  the  obturator  artery  constantly  traverses,  according  to  Cruveilhier  a 
considerable  igland  {glandula  foraminit  obturatorii)  before  entering  the  hv 
pogastric  glands. 

In  the  dog,  cat,  and  rabbit  there  is  the  same  simplicity  of  the  lymphatic 
trunks  as  pointed  out  for  the  arm.  Injections  into  the  pad  of  the  pes  (hind 
paw) demonstrate  vessels  on  the  dorsum  and  great  toeside  of  the  foot.  Part 
of  these  trunks  follow  the  course  of  the  long  saphenous  vein,  other-  usually 
larger  trunks,  wind  round  the  calf,  with  the  short  saphenous  vein  to  the 
popliteal  space  and  enter  a  popliteal  gland  (Figs.  1992,  22).  In  the  rabbit 
branches  extend  to  the  popliteal  space  from  both  sides  of  thecrus(Fig.  199'j  . 
From  t lie  popliteal  gland  the  main  efferenl  vessels  in  all  pass  between  the 
peroneal  and  tibial  nerves,  and  accompany  the  femoral  artery  and  vein, 
freely  anastomosing  with  the  trunk  along  the  saphenous  artery.  No  ingui- 
nal glands  are  present,  and  the  vessels  extend  directly  to  the  lumbar  elands 
(Fig.  4980,  22  and  ~>4). 

Lymphatic  Glands  ix  the  Leg.— The  most  distal  gland  is  the  tibialis  an 
terior.  situated  on  the  interosseous  ligament  near  the  middle  of  the  crus. 
Through  it  pass  the  ental  trunks,  following  the  anterior  tibial  vessels  oil  their 
way  to  the  popliteal  glands.  Thisgland  is  frequently  absent  The  popliteal 
glands  {Glandules  poplilece.  Fig.  4970)  are  in  the  fat"  in  the  popliteal  Bpace. 
Two  are  near  the  surface  and  receive  the  lymphat- 
B  ics  accompanying  the  short  saphenous  vein.    Their 

efferent  trunks  pass  to  the  two  more  deeply  situ- 
ated glands   around  the   popliteal   blood-vessels  ; 


Fig.  497,.l. — Ectal  Lymphatics  of  the  Foot  unit  Leg,  to  show  the 
Origin,  Number,  and  course  of  the  Lymphatic  Trunks,  and 
the  Popliteal  and  inguinal  Lymphatic  Glands.  The  -kin  is 
represented  as  transparent,  except  where  removed  in  the  pop- 
liteal space  and  in  the  inguinal  region.  (Sappey.  Atlas. )  A, 
The  tibial  side  of  the  foot  and  entire  leg.  1,  1,  Truncnles 
arising  from  the  sole,  great  toe.  and  side  of  the  foot  :  'J.  2, 
trunks  arising  at  the  toes  and  extending  across  the  dorsum  of 
the  foot  to  reach  the  tibial  side  of  the  leg ;  3,  great  trunk  aris- 
ing from  the  plantar  aspect  near  the  instep,  and  skirting  the 
tibial  or  internal  malleolus  on  its  way  to  the  inguinal  region  ; 
4,4.4.  trunks  coming  from  the  heel  and  extending  along  the 
ankle  and  leg  ;  5,  5.  and  (i.  6,  trunks  extending  along  the  cms 
parallel  with  the  calf:  7.  7.  7.  7.  trunks  winding  round  the 
edge  of  the  tibia  to  reach  the  tibial  or  inside  of  the  leg  :  6,  8, 
lymphatic  trunks  winding  round  the  knee  to  reach  tin-  inside 
of  the  leg.  They  are  very  tortuous  when  tin-  knee  Is  I 
ed,  more  nearly  straight  whin  it  i-  Hexed  :  It.  9,  trunks  curv- 
ing round  from  the  extensor  side  of  the  meros,  or  thigh,  to 
reach  the  inguinal  gland-:  1".  in,  1".  10,  numerous  trunk- 
winding  round  from  the  flexor  side  of  the  thigh  to  the  ingui 
nal  glands:  11,11,  11,  trunks  curving  round  from  the  exten 
.-or  side  of  tlie  thigh  to  the  inguinal  glands  :  IS,  12.  trunks 
from  the  gluteal  region  :  18,  18,  trunks  iron,  the  perini  i 
anal  region  to  the  inguinal  glands:  II.  trunks  from  tin-  -cro- 
tum  (cf.  Pig.  4'. 'so  i ;  15,  trunk  from  the  penis;  Pi.  th, 
distal  ganglion  of  the  ectal  inguinal  group,  into  which  enter  so 
many  of  the  trunk-  of  the  hg  :  17.  another  large  gland  at  the 
same  level  ;  Is.  large  liferent  trunk  from  lti ;  it  follows  the 
course  of  the  femoral  artery  :  It*,  lymphatic  trunks  following 
the  coarse  of  the  femoral  vein  :  SO,  large  gland  receiving  many 
of  the  trunks  from  the  extensor  -ides  of  the  thigh  ;  21,  gland 
receiving  many  of  the  trunks  from  the  flexor  side  of  tin- 1  high  : 
22,  22.  cut  end  of  tin-  vena  saphena  magna  :  28,  ganglion  |n 
the  groin  to  which  extend  many  of  the  lymphatics  from  the 
penis(cf.  Fig.  litsti  i  ;  84,  large  corner  gang!  ■_•  most 

of  the  trunks  winding  round  the  ilium  from  the  lumbar  and 
gluteal  region:  25,  25,  proximal  row  of  glands  in  the  t 
the  groin  to  which  extend  many  of  the  trunks  from  ll 
tral  wall  of  the  abdomen;  27,  inguinal  ring  with  the  contained 
spermatic  cord. 

B.  Flexor  Aspect  of  the  Distal  Hall  oi  the  Leg.  1,  1. 
Trunks  from  tin  heel  ami  fibular  side  of  the  foot!  2.2.  two 
lymphatic  trunks  following  the  course  of  the  vena  sapl 
the  popliteal  glands ;  .'land"),  the  two  lymphatic  trunks,  Son 
the  fibular.  5  on  the  tibial  Bide  of  the  vein ;  6,  vena  saphena 
parva;  7  and  s.  cut  edge  of  the  skin,  andapo  moved 

to  bring  the  popliteal  glands  into  view:  tl.  great  trunk  on  the 
fibular  side  of  the  cms:   it  follows  thl 

by  Its  branches  furnishes  near)]  ah  tin  trunks  on  the  fibular 
or  outside  of  the  crus:  10-12,  bifurcations  and  branches  of  1) ; 
13,  18,  trunk-  on  tin-  tibial  side  of  the  cms.  They  curve 
round  to  the  Inner  side  oi  the  li  g,  and  .  Men. I  to  the  inguinal 
gland-;  II  ami  lti.  trunks  on  the  fibular  side  of  the  thigh, 
which  wind  round  to  the  extensor  aspect,  and  then  to  tin-  in 
gninal  glands  (cf,  11  in  A.);   16,  large  trunks  on  the  tibial  or 

inside  Of    the  knee,  on    Its  way    from  the  I. eel.  em-,  and  thigh. 

to  the  inguinal  glands;  16  and  17,  trunks  winding  round  tin- 
thigh  in  oppo-ite  directions  to  reach  the  Inguinal  glands 


Fig.  41179. 
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I.)  in  plm  lii    Sjulrm, 

Lymphatic  Nyatem. 


investigated  for  this — cat  and  opossum — the  communica- 
tion from  side  to  side  is  more  intimate,  an  injection  of 
one  side  often  tilling  that  of  the  other.  This  is  especially 
marked  opposite  the  pubis  of  the  opossum,  where  there 
j-  constantly  a  large  transverse  lymphatic,  recalling  the 
transverse  vessels  between  the  jugular  veins. 

As  seen  in  Fig.  4980,  the  lymphatics  of  the  subumhilical 
region  of  the  body  extend  in  the  most  direct  manner  on 
the  abdomen  to  the  inguinal  or  the  axillary  glands, 
from  the  lumbar  and  gluteal  regions  extend 
around  in  great  curves,  often  following  the  crest  of  the 
ilium,  to  the  lateral  inguinal  glands.  Others  from  the 
gluteal  region  curve  round  the  nates  to  the  perineal  and 
anal  regions,  finally  to  join  the  perineal  and  anal  vessels 
and  extend  with  them  to  the  median  glands  of  the  cctal 
inguinal  group. 

The  lymphatic  net-work  around  the  anal  opening  is 
very  dense  and  is  continuous  with  the  lymphatics  of  the 
rectum.  Those  of  the 
perineum  are  less  dense. 
From  both  these  regions 
the  vessels  wind  round  the 
thigh  to  the  median  or  in- 
ner of  the  cctal  inguinal 
glands.  In  the  female  the 
number  of  the  trunks  from 
the  perineum  is  reduced 
apparently  in  direct  pro- 
portion to  the  reduction  in 
area  of  the  region.  The 
lymphatics  of  the  external 
genitalia  of  the  male  are 
naturally  divisible  into 
those  of  the  scrotum  and 
tie-  penis.  The  vessels  of 
the  scrotum  are  very  nu- 
merous, perhaps  more  so 
than  in  any  other  equal 
area  of  integument  in  the 
body.  As  in  the  trunk,  the 
meson — here  indicated  by 
the  raphe — forms  a  natu- 
ral dividing  line  for  the 
two  sides.  The  vessels 
extend  in  great  curves, 
partly  to  the  pubis  and 
partly  on  the  thigh,  to 
enter  the  median  row  of 
BCtal  inguinal  lymphatic 
glands  ;  those  on  the  thigh 
communicating  with  the 
vessels  from  the  perineum, 
and  those  of  the  pubis  with 
the  cutaneous  vessels  of 
the  penis.  The  vessels  of 
the  integument  of  the  pe- 
nis, commencing  on  both 
surfaces  of  the  prepuce 
and  from  the  line  of  the 
urethra,  wind  round  the 
two  sides  to  the  so-called 
dorsum  of  the  organ  when 


Fig.  4981.— Human  Penis,  opened 
Longitudinally  to  show  the  Ure- 
thral Lymphatics,  i  Sappey,  Atlas.) 
1,  1,  The  very  abundant  longitudi- 
nal net-work  of  vessels  in  the  ure- 
thral mucosa  ;  2,  continuity  of  the 
urethral  lymphatics  with  those  of 
the  glaus  at  the  meatus  urinarius: 
8,  3,  3,  trunks  traversing  the  ure- 
thral wall  opposite  the  Erssnum  and 
joining  those  of  the  glaus;  4.  4.  4,4, 

4  trunks  from  the  periphery  of  the 
glans  joining  those  from  the  ure- 
thra :  5.  5,  large  trunks  formed  by 
the  union  of  the  urethral  lymphat- 
ics and  those  from  the  glans,  they 
penetrate  the  substance  of  the  penis 
and  follow  the  deep  blood-vessels 
to  the  pubis,  whence,  according  to 
Sappey,  they  extend  to  the  ingui- 
nal, but,  according  to  many  au- 
thors, to  the  hypogastric  lymphatic 
glands  ;  ti,  ti,  lymphatics  of  the  in- 
tegument of  the  penis. 


they  extend  toward  the 
pubis,  and  curve  laterally  toward  the  two  sides  to  enter 
the  large  gland  forming  the  corner  of  the  ectal  group 
(Fig.  4981).  The  lymphatics  of  the  glans  penis  are  ex- 
ceedingly numerous,  and  in  several  superimposed  layers 
of  net-works.  The  collecting  trunks  converge  toward 
the  frsenum  preputii,  where  they  are  joined  by  the  trunks 
from  the  urethra. 

The  urethral  lymphatics  begin  at  the  prostate,  anas- 
tomose with  the  prostatic  lymphatics,  with  the  net-work 
of  the  ejaculatory  canals,  and  through  them  with  the 
vesica /(f  seminales.  They  extend  to  the  meatus  urinarius, 
forming  a  hollow  cylindrical  net-work  of  large,  densely 
packed  lymphatics  (Fig.  4981),  which  reaches  its  greatest 
development  opposite  the  fossa  navicularis.  Opposite 
the  frsenum  two  or  three  trunks  penetrate  the  urethral 
wall  and  join  the  trunks  from  the  glans,  then  penetrate 


the  substance  of  the  penis  and  reach  tbe  dorsal  aspect  of 

the  Corpus  Spongiosum,  where  the  trunks  of  the  two  sides 
usually  unite  int ic,  which  follows  the  course  of  tin- 
deep  blood  vessels  to  the  pubis,  when  it  again  divides, 
sending  a  branch  to  each  side,  finally  to  terminate  in  the 
large  median  gland  of  the  ectal  inguinal  group  (Fig.  4!iMi\ 
According  to    most    authors   the   urethral   and   glandular 

lymphatics  of  the  penis  follow  the  internal  pudic  blood- 
vessels into  the  abdomen  and  enter  the  hypogastric  glaniN. 
Bui  Sappey    is  very  definite,  both   in   his  atlas  and  anal 
nmy,  in  stating  that  they  enter   the  large  gland,  forming 
the  corner  of  the  ectal  group.1 

The  external  genitalia  ol  the  female  Aery  closely  re- 
semble those  of  the  male  in  their  arrangement  and  termi- 
nation. The  collecting  trunks  from  the  clitoris  and  the 
surrounding  parts  extend  nearly  directly  to  the  pubis, 
where  they  curve  to  the  right  and  left,  and  terminate  in 
the  large  median  gland,  forming  the  corner  ol  the  ectal 
inguinal  group,  and,  according  to  Krause,"  they  also  com- 
municate with  the  lymphatics  of  the  round  ligament  of 
the  uterus.  The  lymphatics  of  the  female  urethra  are 
less  abundant  than  in  the  male.  The  trunks  from  the 
urethra,  meatus  urinarius,  labia,  and  the  external  or  in- 
ferior fourth  of  the  vagina  extend  laterally  to  reach  the 
vulvo-crural  fold,  in  which  they  wind  around  the  thigh, 
with  a  few  small  trunks  from  the  perineum  to  the  median 
of  the  ectal  inguinal  glands,  only  a  few  reaching  the 
large  corner  gland  to  which  so  many  from  the  male  gen- 
italia extend. 

The  ental  lymphatics  of  the  abdominal  wall  and  the 
lumbar  part  of  the  trunk  follow  the  deep  blood-vessels  ; 
part,  therefore,  extend  to  the  sternal  and  axillary  glands  ; 
part,  with  the  deep  epigastric  vessels,  to  the  iliac  glands  ; 
part,  with  the  lumbar  and  ileo-lumbar  vessels,  to  the  lum- 
bar glands.  Still  others  follow  the  circumflex  iliac  ves- 
sels, often  traversing  one  or  more  glands  along  the  crest 
of  the  ileum  before  finally  entering  the  iliac  glands. 

"With  the  dog,  cat,  and  rabbit,  the  lymphatics  of  the  ab- 
dominal Willi,  and  the  external  genitalia  are  as  in  man, 
except  that  the  tendency  to  form  anastomoses  across  the 
meson  is  more  marked,  and  that  there  is  constantly  pres- 
ent along  the  external  epigastric  vessels,  about  opposite 
the  brim  of  the  pelvis,  a  considerable  gland.  To  this 
gland  pass  the  ectal  abdominal  lymphatics,  also  part  ol' 
those  from  the  elongated  mammary  glands  and  from  the 
external  genitalia.  There  is  another  gland  along  the  ex- 
ternal epigastric  blood-vessels  about  opposite  the  umbili- 
cus, in  the  cat  at  least.  After  traversing  these  glands  the 
efferent  vessels  either  join  or  accompany  the  femoral 
lymphatics  to  the  lumbar  glands.  In  the  cat  they  pene- 
trate the  abdominal  wall  with  the  epigastric  artery,  and 
extend,  in  part,  to  the  hypogastric,  and  iu  part  to  the 
iliac  glands  (Fig.  4992,  22,  24).  These  glands  may  rep- 
resent the  ectal  inguinal  glands  of  man.  In  the  rabbit 
there  is  also  constantly  present  a  gland  on  the  iliolumbar 
vessels,  next  the  abdominal  wall,  and  along  the  edge  of  the 
sartorius  muscle  ;  the  efferent  vessels  pass  to  the  lumbar 
glands  (see  22  of  Fig.  4997). 

Lymphatics  of  the  Pblvic  and  Abdominal  Vis- 
cut  a. — Internal  ■;;<  niials  of  the  malt — testicU  ,  spermiduct, 
vesiculos  seminales,  and  •prostate.  —  Probably  no  organ  in 
the  masculine  body  is  more'  richly  supplied  with  lym- 
phatics than  the  testicle.  Those  of  the  albuginea  are 
sometimes  described  as  the  ectal  lymphatics  of  the  testis. 

They  are  only  moderately  numerous,  and  extend  upon 
the  spermiduct   to  join   those    from  the    testicle   proper. 

Those  of  the  testicle  proper  follow  the  seminal  tubules 

to  the  epididymis,  and  joining  those  of  the  epididymis 
extend  with  'the  spermatic  cord  through  the  inguinal 
canal.  After  reaching  the  body  cavity  they  follow  the 
blood-vessels,  and  finally  terminate  iu  the  lumbar  glands 

near  the  end  of  the  spermatic  vein. 

The  lymphatics  of  the  testis  of  a  mature  animal  are  ex- 
ceedingly easy  to  inject  by  the  puncture  method,  and  the 
collecting  trunks  accompanying  the  spermatic  vein  are 
so  prominent,  straight,  and'  well  supplied  with  valves 
that  they  are  among  the  most  .striking  of  the  lymphatic 
trunks  in  the  body. 

The  lymphatics  of  the  spermiduct  are  abundant  at  the 
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phatics  are  naturally  divided  into  those  of  the  mucosa 
and  those  of  the  muscularis.  Those  of  the  mucosa  are 
difficult  or  impossible  to  demonstrate  in  a  gravid  uterus, 
and  often  so  in  a  non-gravid  adult  uterus,  and  Sappey 
states  that  he  never  succeeded  in  demonstrating  them  in 
the  uterine  mucosa  of  any  of  the  lower  animals.  It  is 
only  in  girls  before  puberty  that  these  lymphatics  are 
demonstrable  by  the  ordinary  methods.  No  doubt  they 
e\i-.t  in  the  adult  woman,  and  also  in  the  uterine  muco- 
sa of  the  lower  animals,  but  they  have  not  been  satisfac- 
torily demonstrated.  When  demonstrated  in  a  child 
they  showed  a  delicate  network  whose  collecting  trunks 
traverse  the  walls  of  the  neck  of  the  uterus  and  enter  the 
uterovaginal  lymphatic  glands  (15  and  10,  of  Fig.  4982). 
At  the  os  uteri  they  are  continuous  with  those  on  the 
vaginal  part  of  the  uterus  and  the  vaginal  mucosa. 

The  lymphatics  of  the  uterine  walls  are  numerous  and 
easily  demonstrated  in  most  animals.  The  collecting 
trunks  extend  laterally  in  the  broad  ligament  on  each 
side  to  three  different  groups  of  glands  ;  those  from  the 
summit  follow  the  Fallopian  tubes  out  to  the  ovary,  where 
they  join  the  ovarian  net-work,  and  accompany  the  col- 
let ting  trunks  of  the  ovary  to  the  lumbar  glands  around 
the  termination  of  the  ovarian  veins  (Fig.  4982).  Those 
from  the  body  of  the  organ  extend  across  the  broad  liga- 
ment, curve  round  the  Fallopian  tubes,  and  enter  the  iliac 
glands  :  while  those  from  the  cervical  region  extend  with 
those  from  the  utero-vaginal  glands  to  the  hypogastric 
plexus. 

Lymphatics  have  been  demonstrated  only  on  the  uter- 
ine and  ovarian  ends  of  the  Fallopian  tubes.  But  it  is 
probable  that  they  are  present  throughout  the  whole  ex- 
tent. The  collecting  trunks  accompany  the  ovarian  lym- 
phatics. 

The  lymphatics  of  the  ovary,  like  those  of  the  testis, 
are  in  prodigious  numbers,  and  are  very  easily  injected. 
The  collecting  trunks  are  very  long  and  straight,  and 
accompany  the  ovarian  vein,  and  consequently  those 
on  the  left  arc  opposite  the  hilus  of  the  kidnev  (Fig. 
4982). 

In  the  lower  animals,  so  far  as  has  been  investigated, 
the  lymphatics  of  the  internal  genitalia  agree  in  all  es- 
sential particulars  with  those  of  the  human  being.  In 
the  dog,  cat,  and  rabbit,  while  the  ovarian  and  testicular 
lymphatics  follow  the  same  general  course,  they  almost 
always  enter  the  lumbar  glands,  and  therefore  do  not 
follow  tin/  spermatic  or  ovarian  veins  to  their  termina- 
tion (Fig.  4992).  Occasionally  one  or  more  branches  ex- 
tend nearly  opposite  the  renal  blood-vessels  and  appear 
to  enter  the  chylocyst  without  having  traversed  any 
gland.  In  nearly  every  case-,  however,  a  gland,  often 
exceedingly  minute,  can  be  detected  in  the  course  of  the 
vessel  before  its  entrance  into  the  chylocyst. 

Urinary  Organs  and  Adrenal. — Up  to  the  present  time 
all  efforts  to  demonstrate  lymphatics  in  the  mucosa  of 
the  urocyst  or  urinary  bladder  have  failed  both  with 
men  and  with  animals,  but  the  muscular  coat  has  been 
shown  to  be  plentifully  supplied.  The  vessels  form  a 
wide-meshed  net-work  at  the  summit  and  on  the  body. 
This  net-work  unites  into  one  or  more  trunks  on  each 
side,  and  the  trunks  extend  nearly  or  quite  to  the  neck 
When  they  turn  aside  and  enter  the  hypogastric  lymphatic 
glands.  The  trunks  described  by  Cruikshank  and  Mas- 
iCagni  as  urocystic  lymphatics  were  really  from  the  pros- 
tate. Sappey  succeeded  only  once  in  injecting  them  in 
man,  but  almost  constantly  in  the  dog  and   rabbit. 

The  muscularis  of  the  ureters  has  been  shown  to  pos- 
sess lymphatics  in  the  horse,  but  all  attempts  to  demon- 
strate them  in  the  mucosa  has  failed.  Although  not 
demonstrated  in  man  they  are  presumably  present. 

The  lymphatics  of  the  kidney  form  an  ectal  net-work 
over  the  surface  and  an  ental  net-work  in  the  substance 
of  the  organ.  The  trunks  were  first  seen  in  1532  by 
Massa,  but  first  described  carefully  by  Nuck  in  1590. 
Those  of  the  surface  form  a  wide-meshed  net-work,  the 
collecting-trunks  of  which  extend  in  part  directly  toward 
the  hilus  of  the  kidney  and  join  the  ental  lymphatics, 
and  part  extend  toward  the  convex  border  and  then  wind 
round  the  ends  to  the  hilus.     Next  the  adrenal  the  lym- 


phatics of  the  two  organs  are  closely  connected.  The 
ental  lymphatics  follow  the  blood-vessels  and  terminate 
in  a  group  of  the  lumbar  glands  situated  on  the  renal 
vessels. 

Although  the  blood-vessels  of  the  adrenal  have  been 
long  known  the  lymphatics  were  not  so  early  discovered. 
It  is  now  known  that  the  lymphatics  are  as  abundant  as 
the  bloodvessels,  extending  throughout  the  sub-tanee  as 
well  as  upon  the  surface.  The  collecting  trunks,  many 
of  them  join  those  of  the  kidnev,  and  all  extend  to  a 
gland  near  the  junction  of  the  adrenal  and  mesal  or  liilic 
aspect  of  the  kidney  (5,  li.  of  Fig.  -4*.ISJ). 

Lymphatics  of  Hi,  Intestine  and  Stomach. — Throughout 

the  entire  alimentary  canal,  it  has  been  shown  that  where 
a  distinct  muscular  coat  exists  the  lymphatics  form  two 
layers  or  sets,  one  in  the  mucosa,  including  the  submu- 
COSa,  and  one  in  the  muscularis.  In  those  parts  sup- 
ported by  duplicatures  of  serosa  (mesenteries)  the  finer 
net-work  of  the  mucosa  proper  extends  to  a  coarse  and 
characteristic  net-work  in  the  submucosa (Fig.  5009),  and 
finally  the  collecting  trunks  penetrate  the  wall  at  the  at- 
tached edge  and  join  the  lymphatics  of  the  muscularis. 
The  lymphatics  of  the  muscularis  are  throughout  its  en- 
tire thickness,  but  soon  become  subserous  and  wind 
round  to  the  attached  edge,  and  with  those  from  the  mu- 
cosa extend  between  the  layers  of  the  supporting  mem- 
brane mostly  in  companywith  blood-vessels  to  lymphatic 
glands,  which  are  also  situated  between  the  serosal  walls 
(Fig.  4983,  19,  22,  24). 

The  intestinal  lymphatics  at  the  anus  are  directly  con- 
tinuous with  those  of  the  skin.  The  trunks  from  the 
muscularis  and  mucosa  of  the  rectum  extend  between 
the  folds  of  the  mesorectum,  often  traversing  minute 
glands  in  their  course,  and  then  enter  the  sacral  lym- 
phatic glands  and  ultimately  go  to  the  lumbar  glands  on 
their  way  to  the  chylocyst.  The  lymphatics  of  the  main 
part  of  the  colon  desa  ndens  pass  to  the  lumbar  lymphatic 
plexus.  Those  of  the  caecum,  colon  ascendi  ns  et  transvi  r- 
8um,  also  part  of  the  colon  descendens  pass  through  one  or 
more  of  the  numerous  mesocolic  glands  and  then  enter 
the  mesenteric  glands  and  mingle  with  the  lacteals  from 
the  small  intestine,  and  with  these  go  through  the  truncus 
intestinalis  to  the  chylocyst. 

Lacteals. — The  lymphatics  of  the  small  intestine  are 
usually  called  lacteals  or  chyle  vessels,  from  the  fact  that 
during  digestion  they  have  a  cloudy  or  milky  appearance 
owing  to  the  contained  cli\  le. 

As  the  small  intestine  has  two  planes  of  lymphatics 
like  the  rest  of  the  alimentary  canal,  it  is  really  only 
those  of  the  mucosa  which  absorb  and  convey  the  chyle, 
and  which,  therefore,  should  properly  be  denominated 
lacteals,  as  those  from  the  muscularis  always  convey 
lymph  only.  A  further  and  finer  distinction  still  has 
been  made  by  Sappey,1  who  holds  that  the  vessels  of  the 
intestinal  villi  are  the  only  ones  which  absorb  the  chyle, 
and  they  do  nothing  else,  so  that  they  alone  are  the  true 
lacteals,  and  that  the  Other  lymph-vessels  of  the  mucosa 
and  submucosa,  including  those  from  the  Peyerian  patches 
and  other  lymphoid  tissue,  should  be  considered  simply 
as  lymphatics,  as  they  take  no  part  in  the  absorption  of 
the  chyle.  The  submucosal  net-work  simply  receives 
the  chyle  poured  into  it  by  the  lacteals  of  the  villi.  As 
stated  above,  this  is  not  the  common  view.  It  is  ordi- 
narily believed  that  the  lacteals  contain  lymph  like  other 
lymphatics,  except  during  digestion.  It  is  also  common 
to  call  all  the  vessels  from  the  small  intestine  lacteal  ves- 
sels, without  regard  to  their  origin  from  the  muscularis 
or  the  mucosa.  Whatever  the  origin,  all  the  VI 
unite  at  the  attached  border  and  extend  to  the  nearest 
gland,  where  their  contents  are  mixed,  so  that  usually  all 
the  collecting  trunks  in  the  mesentery  appear  milky  and 
arc  called  lacteals  or  chyle- vessel-,  although  sonic  of 
them  might  really  have  come  from  the  large  intestine. 
In   man  there  are  usually  several   tiers  of   mesenteric 

glands    through    which    the    chyle    passes    before    finally 

emptying  into  the  large  trunk  along  the  superior  mesen- 
teric artery.  This  trunk,  which  also  receives  the  effer- 
ent vessels  of  the  coliac  and  mesocolic  gland-  {trUnCUS 
lymphaticus  intesliudlu),  is  either  single  or  multiple,  and 
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to  Sappej',  are  divided  into  two  distinct,  although  anas- 
tomosing" sets,  one  set  following  the  portal  vessels  and 
bile-ducts,  the  other  the  hepatic  vessels.  Those  fol- 
lowing the  hepatic  vessels  enter  the  thorax,  traversing 
some  glands  on  the  postcava,  and  mingling -with  the  ec- 
tal  lymphatics,  follow  the  pillars  of  the  diaphragm  to 
join  the  thoracic  duct.  The  lymphatics  following  the 
portal  veins  reach  the  hilus  of  the  liver,  and  traverse  one 
or  more  of  the  glands  there  situated  (Fig.  4984).  From 
glands  in  the  hilus,  branches  extend  to  the  glands 
ia  the  lesser  curvature  of  the  stomach,  and  to  those  on 
the  splenic  vessels  ;  but  finally  all  pass  to  the  coeliac 
glands,  and  then  some  branches  may  enter  the  chylocyst 


these  groups  of  glands  with  the  connecting  vessels  is 

also  i-alled  a  plexus.      As  the  efferent  vessels  of  all  these 

groups  unite  to  form  the  ehyloeytt  and  thoracic  duct  by 
three  main  trunks,  these  also  have  received  names  :  (1) 
The  two  lumbar  trunks  (a  truneua  lymphaticut  lumbcUis 

of  each  side)  from  the  iliac,  hypogastric,  sacral,  and  lum- 
bar plexuses,  and  (2>  a  single  trunk  (trunetu  tymphatieu* 
inteslinalis)  from  the  mesenteric  and  coeliac  Lymphatic: 
plexuses.  As  was  remarked  in  discussing  the  cervical 
glands,  different  authors  may  assign  a  collecting  trunk 
from  an  organ  to  different  groups  of  glands,  although 
the  same  gland  is  meant.  As  the  division  into  groups  is 
artificial,  and  the  glands  vary   considerably  in   position 


FiO.  4984.— Lymphatics  and  Lymphatic  Glands  on  the  Concave  Aspect  of  the  Liver  of  Man.  (Sappey,  Atlas.)  A.  A.  Right  lohc  of  the  liver ;  Ti,  B. 
left  lobe  ;  C.  quadrate  lobe  ;  D,  Spigelian  lobe  ;  E,  round  ligament  or  remnant  of  umbilical  vein  ;  F,  cholecyst  Ot  gall  bladder  ;  (!.  postcava  receiv- 
ing the  hepatic  veins  just  as  it  traverses  the  diaphragm  ;  H,  left  triangular  ligament  of  the  liver  ;  I,  diaphragm  ;  K,  the  most  projecting  part  of 
the  convex  surface  of  the  liver. 

1,  1,  Two  trunks  near  the  cephalic  edge  of  the  right  lobe  extending  to  the  glands  on  the  postcava  just  within  the  thorax  ;  2,  single  trunk  from 
the  middle  of  the  right  lobe  to  the  lymphatic  glands  in  the  hilus  of  the  liver  by  the  neck  of  the  cholecyst ;  H,  3,  trunks  upon  ami  at  I  In-  border  of 
the  cholecyst  to  the  glands  in  the  hilus  ;  4,  two  vessels  having  the  same  origin  and  termination,  but  covered  by  the  oholeoyst :  their  course  is  [ndl 
by  the  dotted  lines;  5,  5,  trunks  arising  on  the  surface  of  the  right  lobe,  but  penetrating  the  substance  of  the  liver  to  accompany  the  ental 
retselfl  :  all  (he  vessels  from  the  surface  take  this  course  in  most  animals;  6,  6,  <>,  trunks  from  the  Spigelian  lobe,  and  the  glands  around  the  post- 
cava receiving  them  ;  T,  7,  vessels  belonging  to  the  quadrate  lobe  ;  8,  s,  principal  trunks  of  the  left  lobe  ;  'J,  II,  vessels  arising  on  the  surface,  but 
soon  entering  the  liver  to  join  the  deep  lymphatics  like  5  of  the  right  lobe  ;  10.  trunks  from  the  convex  surface  of  the  liver  following  the  round 
ligament  and  finally  entering  the  glands  at  the  hilus  ;  11,11,  12,  several  trunks  from  the  convex  surface  of  the  left  lobe,  winding  over  to  the  eon- 
cave  surface  and  entering  glands  in  the  fissure  of  the  ductus  venosus  ;  18,  18,  lymphatic  glands  in  the  fissure  of  tin:  ductus  venosus,  their  efferent 
extend  to  the  glands  in  the  hilus  :  14,  glands  corresponding  to  the  terminal  end  of  the  oesophagus  :  15,  If),  lymphatic  glands  receiving  the 
lymphatics  from  most  of  the  concave  surface  of  the  liver  and  the  ental  lymphatics  following  the  portal  vein. 


Independently,   but  most  of  them  join    the   intestinal 
trunk. 

Lymphatic  Glands,  Plexuses,  and  Trunks  ok  thb 
Abdominal  and  Pelvic  Cavities. — The  glands  in  the 
abdominal  and  pelvic  cavities  form  a  continuous  net- work 
from  the  inguinal  glands  to  those  in  the  oesophageal  open- 
ing; they  also  extend  out  on  the  great  vessels  of  the  vis- 
cera. Although  there  are  no  sharply  denned  limits  and 
limited  grouping  of  the  200  to  400  glands  in  this  part  of  the 
}>0(ly.  groups  have  been  made  as  in  the  neck  for  conven- 
ience. Following  Krause,  the  following  groups  may  be 
recognized,  commencing  with  the  iliac  region  :  (1)  Iliac  ; 
(2)  hypogastric  ;  (3)  sacral  ;  (4)  lumbar  ;  (a)  mesenteric, 
including  those  of  the  meso-colon  ;  (6)  cceliac.  Each  of 
Vol.  VIII.— 26 


and  in  different  individuals,  even  in  number,  this  confu- 
sion is  probably  inevitable. 

The  iliac  lymphatic  glands  and  plexus  (glanduli 
acm,  s.  iliacas  externa,  8.  anteriores;  plexut  lymphaticut 
iliacus,  i.  iliaffiu  extemus,  s.  <nif<r/<>r)  form  a  chain  along 

the  external  and  common  iliac  Mood-vessels.  At  the 
crural  ring  this  plexus  is  continuous  with  the  Inguinal 
plexus.       The    afferent    vessels    are     from    the    Inguinal 

plexus,  those  accompanying  the  internal  epigastric  and 
circumflex  iliac  blood-vessels,  those  from  the  vesiculae 

setninales  and  the  body  of  the  uterus  (those  from  the 
last  two  sources  art!  often  said  lo  extend  to  the  bypogas 
trie  plexus).  This  plexus  is  connected  with  the  hypo- 
gastric and  sacral  by  several  communicating  branches, 
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Belonging  to  this  eetal  group  are  the  lymphatics  of  the 
mammary  gland.  In  the  male  they  are  but  little  more 
developed  than  the  surrounding  integument  ;  but  in  the 
female,  especially  in  preparation  for  and  during  lactation, 
they  are  present  in  enormous  numbers,  and  their  size  is 
also  greatly  increased.  Those  of  the  mammary  integu- 
ment are  especially  numerous  in  the  areola,  but  it  is  in 
the   glandular  sub- 

e     itself     that  .    "'"•^..__r3^\ 

they  reach  their 
highest  develop- 
ment. From  t  h  e 
-tauce  of  the 
id  they  reach 
tin-  surface  in  four 
places,  and  extend 
as  four  principal 
trunks  toward  the 
axilla,  but  most  of- 
ten unite  to  form 
two  large  trunks 
before  entering  the 
axillary  glands. 
.Most  authors  assign 
part  of  the  lymphat- 
ics of  the  breast  to 
the  internal  mam- 
mary or  sternal 
plexus,  but  Sappey 
states  that  the 
course  is  as  de- 
scribed above. 

Besides  the  lym- 
phatics from  the 
mammary  glands, 
many  of  those  from 
the  ectal  muscles 
pass  to  the  axillary 
glands.  These 
trunks  pass  along 
the  great  pectoral 
muscles  and  the 
vasa  thoracica  lon- 
ga,  and  usually  tra- 
verse a  few  small 
glands  (pectoral 
glands)  in  their 
course. 

The  lymphatics 
of  the  diaphragm 
were  discovered  by 
Rudbeck,  and  fully 
described  by  Nuck. 
They  are  among 
the  most  easily  de- 
monstrated of  any 
in  the  body,  and 
from  the  thinness  of 
the  diaphragm  and 
the  clearness  with 
which  the  lymphat- 
ics maybe  followed, 
this  organ  is  a  fa- 
vorite object  for 
study.  The  lym- 
phatics extend  from 
the  peritoneal  to 
the  pleural  surface, 
hence  it  is  upon  the 
thoracic  face  that 
the  great  trunks  are 
found  (Fig.  4987). 
These  are  arranged  into  three  paired  and  one  a/.ygos 
group.  The  lymphatic  trunks  of  the  diaphragm  practi- 
cally surround  the  whole  organ  and  the  openings  through 
it.  From  the  ventral  group,  occupying  somewhat  more 
than  the  ventral  half,  the  trunks  extend  toward  the  ster- 
num, traverse  a  gland  about  opposite  the  seventh  rib,  and 
then  extend  to  the  sternal  plexus,  those  of  the  right  going 


Fl6.  4986.— The  Ental  or  Pleural  Aspect  of  the  Sternum  P:irts  of  the  Ribs  and  the  Diaphragm,  to 
Show  the  Sternal  Plexus.  (Sappey,  Atlas.)  A,  A,  Sternum  :  B  to  K,  the  first  nine  ribs;  L, 
M,  the  ventral  part  of  the  Diaphragm,  part  of  the  central  tendon  being  shown  at  H  ;  1,  1,  1.  1, 
2,  2,  2,  the  sternal  plexus  of  lymphatic  glands  and  the  connecting  vessels;  3  to  10.  lymphatic 
net-work  and  trunks  in  the  intercostal  spaces.  The  trunks  extend  along  the  caudal  margin  of 
the  ribs  to  reach  the  sternal  glands.  These  trunks  are  directly  continuous  dorsad  with  the  in- 
tercostal plexus  (cf.  Fig.  49!)1)  ;  11,  11.  vessels  on  the  pleural  surface  of  the  diaphragm,  tinaliy 
extending  to  the  sternal  glands :  12,  12,  13,  sternal  glands  opposite  the  eighth  and  ninth  rlba 
and  their  efferent  trunks  ;  14,  glands  receiving  the  lymphatics  from  the  suspensory  ligament 
of  the  liver. 


to  the  right  lymphatic  trunk,  and  those  of  the  lefl  RO in- 
to the  thoracic  duct  (Fig.  49ST).  The  azygps  group  ap 
peara  opposite  the  xiphisternum,  and  is  represented  by 
three  glands  (supra-xiphoid  of  Sappey,  anterior  mediasti- 
nal of  authors),  and  their  efferent  trunks.  These  are  not 
properly  diaphragmatic  lymphatics,  fur  they  come  from 
the  surface  of  the  liver  and  suspensory  ligament  (see 
Liver).  The  efferent  trunks  join  the  sternal 
plexus. 
From  the  dorsal  part  of  the  diaphragm 
the  trunks  converge  to  the  aortic  or  oeso- 
phageal opening  (dorsal  group),  and 
enter  the  glands  there  situated.  Other 
trunks  wind  round  the  pillars  of  the 
C  diaphragm  and  enter  the  abdomen. 
As  part  of  the  glands  in  the  aortic, 
and  also  in  the  oesophageal  open- 
'ng,  are  in  the  abdomen,  it  fol- 
lows that  part  of  the  lymphat- 
ics starting  on  the  peritoneal 
or  abdominal  side  of  the 
diaphragm  extend  to  the 
pleural  or  thoracic  side, 
and  then  turn  back 
through  these  trunks 
into  the  abdomen  be- 
fore finally  terminat- 
ing in  the  thoracic 
duct.  Everything 
seems  to  be  complex 
in  anatomy. 

The  deep  struct- 
ures of  the  thoracic 
walls  are  drained  by 
lymphatics  follow- 
ing the  intercostal 
spaces.  As  will  be 
seen  by  consulting 
Figs.  4986  and 
4991,  the  collecting 
trunks  form  a  half- 
circle,  the  vessels 
extending  both  to- 
ward the  sternal  and 
toward  the  intercos- 
tal plexus.  In  their 
course  along  the  in- 
tercostal spaces  they 
usually  traverse  one 
or  more  glands. 
Near  the  spinal  col- 
umn is  a  row  of 
glands  whose  effer- 
ent trunks  may  ex- 
tend directly  to  the 
thoracic  duct,  but 
usually  two  or  three 
of  them  unite  to 
form  a  common 
trunk,  which  opens 
into  the  thoracic 
duct.  It  is  a  re- 
markable fact,  that 
those  from  the  last 
thro  e  intercostal 
spaces  unite  to  form 
trunks  on  each  side. 

w  h  i  e  h  BXt  e  n  d 
through  the  di- 
aphragm into  the 
abdomen  to  join  the 
ehyloeyst.  instead 
of  entering  the  thoracic  duct  in  the  thorax  (cf.  Pig.  4998, 
where  vessels  pass  from  the  abdomen  to  the  thorax). 

From  the  first  few  intercostal  spaces  the  collecting 
trunks  on  the  riirlit  side  pass  to  the  right  lymphatic 
trunk  ;  and  from  the  sternal  half  of  all  of  the  spaces  the 
collecting  trunks  join  the  sternal  plexus,  those  on  the  right 
extending  therefrom  to  the  right  lymphatic  trunk,  and 
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lag  and  enter  the  glands  around  the  cardia  of  the  stom- 
ach (Plate  XXXIV.).  Those  of  the  middle  region  enter 
the  dorsal  (posterior)  mediastinal  glands,  while  those  in 
the  neck  join  the  internal  jugular  plexus.  Up  to  the 
pi!  -.nl  time  the  lymphatics  of  the  museularis  have  been 
actually  demonstrated  only  in  the  larger  domestic  ani- 
mals (horse  and  ox),  but  the  probability  that  they  exist 
in  the  human  (esophageal  museularis  is  very 
strong. 

Heart. — The  cardiac  lymphatics  are  in  two 
groups — a  sub-pericardia!  and  a  subendocar- 
dial net-work — but  in  both  cases  they  are  de- 
rived  from  the  muscular  substance,  and  not 
from  the  serosa.     The  ectal  or  sub-peri- 
cardial    net-work  commences  with  the 
apex  of  the  heart  and  extends  over  the 
whole  surface,    but   the   larger  trunks 
occupy  the  dorsal  and  ventral  grooves 
or  depressions  containing  the  large  car- 
diac  blood-vessels.     The  ental  or  sub- 
endocardial vessels  unite  into  collecting 
trunks  which  penetrate  the  myocardium 
near  the  apex   and  near  the  auriculo- 
venlricular  groove,  and  anastomose  with 
the  octal  lymphatics,  and  all  together 
extend  to  the  groove  between  the  auri- 
cles and  ventricles,  and  form  an  anasto- 
mosing circle  around   the  base  of  the 

ventricles. 

The  rather 

few     lym- 
phatics 

S of    the 
auricles  most 


Fig.  49K9.— Ectal  or  Subserous  Lymphatics  of  the  Dorsal  Surface  of  the  Lungs  of  a  Child 
at  Birth.  (Sappey,  Atlas.)  A,  trachea — the  line  points  to  the  membranous  portion  ; 
B,  B,  summit  or  cephalic  lobes  of  the  two  lnngs  ;  D,  the  fissure  dividing  the  left  lung 
into  two  lobes  ;  E,  F,  Gr,  fissures  dividing  the  right  lung  into  three  lobes. 

1,  Lymphatic  net-work  on  the  cephalic  lobe  ;  2,  2.  net-work  on  the  caudal  lobe  ;  net- 
work on  the  middle  lobe  of  the  right  lung.  The  fine  net-work  surrounding  and  cover- 
ing the  pulmonary  lobules  is  not  shown  in  this  figure. 


Fiq.  4988. — Trachea  and  Bronchi  Opened  on 

the  Dorsal  Side  to  Show  the  Abundant 
Lymphatic  Net-work  of  the  Mucosa  :  from 
a  Child  at  Birth.  (Sappey,  Atlas.)  A, 
Epiglottis :  B,  section  of  the  cricoid  car- 
tilage to  expose  the  interior  of  the  larynx  ; 
C,  C,  trachea ;  D,  D,  the  membranous 
portion  of  the  trachea  drawn  to  the  left, 
exposing  the  interior ;  E  and  F,  the  two 
bronchi. 

1,  The  lymphatic  net-work  of  the  epiglot- 
tis :  2.  2,  ental  cervical  lymphatic  glands 
(of.  Plate  XXXIII.,  13);  subglottic  net- 
work in  the  larynx:  this  is  very  sparing 
in  the  adult :  -4,  4.  net-work  of  the  tracheal 
mucosa  ;  5,  5,  ental  cervical  glands  along 
the  trachea  into  which  the  collecting 
trunks  enter;  li.  6,  the  lymphatic  net- 
work in  the  bronchi ;  it  will  be  seen  from 
this  figure  that  the  lymphatic  net-work 
from  the  epiglottis  into  the  bronchi  is  un- 
interruptedly dense :  in  the  adult  there 
are  comparatively  few  lymphatics  in  the 
larynx  proper  and  in  the  trachea  ;  7.  7, 
bronchial  lymphatic  glands. 


ly  extend  to- 
ward theauri- 
culo- ventricu- 
lar groove  and 
join  the  an- 
as t  o  m  o  sing 
ring, but  some 
extend  direct- 
ly to  the  main 
trunks  along 
the  two  sides 
of  the  pulmo- 
nary artery.  From  the  anastomosing  ring  in  the  auriculo-ventricular  groove  two 
trunks  arise,  the  one  representing  the  left  heart  extends  along  the  left  side  of  the  pul- 
monary artery,  and  between  it  and  the  left  auricle  to  the  left  bronchial  glands,  and 
therefore  finally  to  the  thoracic  duct.  The  trunk  representing  the  right  heart  follows 
the  right  side  of  the  pulmonary  artery,  and  passes  between  this  vessel  and  the  arch 
of  the  aorta  to  reach  the  right  bronchial  glands,  ultimately  to  terminate  in  the  right 
common  lymphatic  trunk. 

Lungs. — The  lymphatics  of  the  lungs  are  exceedingly  numerous.  They  arise 
in  the  lung  substance  between  the  alveoli,  and  in  the  bronchial  mucosa.  Those 
near  the  surface  extend  toward  the  periphery  and  become  subserous,  and  then 
extend  to  the  root  of  the  lung  to  enter  the  bronchial  glands  (Figs.  49*8  and  4989). 
The  ental  lymphatics  follow  the  bronchi  and  finally,  after  traversing  a  few  small 
glands  on  the  bronchi  (the  so-called  pulmonary  lymphatic  glands),  they  enter  the 
bronchial  glands.  From  these  glands  extend  trunks  to  the  left  to  enter  the  tho- 
racic duct,  and  to  the  right  to  enter  the  right  common  lymphatic  trunk. 

Trachea  mid  Bronchi.  —  As  seen  above,  the  epiglottis  and  entire  laryngeal  open- 
ing possess  an  almost  infinite  number  of  lymphatics  (PI.  XXXIII.).  In  the  in- 
fant this  wealth  of  vessels  continues  throughout  the  entire  larynx,  and  trachea 
and  its  branches;  but  as  age  advances  the  lymphatics  of  the  larynx,  commencing 
,il  the  level  of  the  vocal  cords,  and  the  trachea  become  less  and  less,  until  in  the 
adult  they  are  comparatively  few  ;  but  in  the  smaller  bronchi  the  abundant  lym- 
phatic net-work  persists.  The  vessels  arise;  in  the  mucosa  and  the  intcrcartilag- 
inous  tissue,  penetrate  tin-  tracheal  wall,  and  arc  distributed  to  the  glands  so 

abundantly  supplied  to  the  neck  along  the  trachea  and  bronchi  (Fig.  4988). 

Thoracic  LYMPHATIC  Glands. — The  lymphatic  glands  of  the  thorax  arc  only 
Second  in  importance  and-  number  to  those  in  the  abdomen.  Within  the  thorax 
they  form  a  continuous  net-work,  and  are  closely  connected  with  those  of  the  ab- 
domen on  the  one  hand,  and  with  those  of  the  neck  on  the  other.  Those  with- 
out the  cavity  arc  continuous  with  the  axillary  glands. 

The  pectoral  glands  (glandula  lymphatka  pectorales,  t.  (horacica  superfteiales) 
are  situated  along  the  caudal  (inferior)  border  of  the  great  pectoral  muscle,  and 
some  more  deeply  along  the  rasa  thoracica  longa.  Through  them  pass  many  of 
the  trunks  following  the  long  thoracic  blood-vessels,  and  many  of  those  from  the 
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thus  formed  is  then  increased  by  the  addition  of  the  un- 
paired or azygous  trunk  (truncus  inteslinalis)  from  the 

stomach  and  intestines,  part  of  the  liver,  the  spleen  and 
pancreas,  and  the  right  and  left  trunk  from  the  intercos- 
tal plexuses  (Fig.  4990).  At  the  beginning  of  the  duct 
where  all  these  confluents  unite  there  is  usually  a  marked 
dilatation,  the  chylocyst,  chyle  receptacle  or  cistern  of 
Pecquet  (ehylocyslis,  s.  receptaculum  chyli, 
s.  cist:  rna  chyli).  This  is  sometimes  absent 
in  man  as  the  confluents  form  a  kind  of 
net-work  instead  of  one  large  trunk.  In 
this  case  the  thoracic  duct  is  formed  by 
the  anion  of  the  net-work  without 
there  being  present  a  special  enlarge- 
ment or  chylocyst  This  condition 
is  said  by  Owen  to  be  normal  in  ; 
tin'  marsupials  examined  by  him 
but  in  the  dog,  cat,  rabbit,  and 
most  of  the  higher  animals  the 
is  usually  a  very  well-marke 
chylocyst.  From  the  chylo- 
cyst the  thoracic  duct  trav- 
erses the  diaphragm  with 
the  aorta,  usually  on  the 
right  side,  and  extends 
along  the  thorax  mostly 
on  the  right  and  dor- 
sal side  of  the  aorta 
until  opposite  the 
sixth  to  the  third 
thoracic  vertebra  it 
gradually  inclines  to 
the  left,  passes  dor- 
sad of  the  arch  of  the 
aorta,  reaches  the  left 
side  of  the  oesopha- 
gus which  it  follows 
for  a  short  distance, 
passing  on  with  it 
along  the  dorsal  side 
of  the  great  blood- 
vessels until  opposite 
the  seventh  cervical 
vertebra  when  it 
forms  an  arch  some- 
thing like  the  arch 
of  the  aorta,  curving 
ventrad  and  to  the 
left  between  the  ver- 
tebral blood-vessels 
and  the  jugular  vein 
to  terminate  at  the 
junction  of  the  left 
internal  jugular  and 
the  subclavian  vein. 
The  opening  is 
guarded  by  a  double 
valve,  so  that  rever- 
sal of  the  direction 
of  the  stream  is 
avoided. 

The  thoracic  duct 
differs  in  length  with 
the    length    of    the 
trunk.     The  average 
in  an  adult  is  about 
40  ctm.,  and  its  di- 
ameter   is    about    2 
to  3  nun.,  it   being 
greater  near  its  ori- 
gin than  near  its  ter- 
mination.    It  in  many  cases  divides  into  two  or  more 
parallel  and  anastomosing  vessels,  which  finally  unite  to 
enter  the  vein  together.     The  chylocyst  is  from  40  to  50 
mm.  long  and  6  to  8  mm.  thick,  and"in  the  arch  near  the 
termination  there  is  sometimes,  if  not  regularly,  found  a 
dilatation  something  like  that  shown  in  the  dog  and  the 
rabbit  (Figs.  4996  and  4998).     The  thoracic  duct  receives 
confluent  branches  throughout  its  entire  course,  and  near 


the  termination  enter  the  important  trunks  from  tin-  aim. 
lungs,  and  head  and  neck  (the  jugular,  subclavian,  and 
broncho  mediastinal  trunks).  The  entrance  of  each  ol 
these  vessels  is  usually  guarded  by  a  paired  valve 

Varieties.— There  are  sometimes  two  ducts— one  open- 
ing into  the  right,  and  one  into  the  left  veins  of  the  neck. 
Sometimes  a  single  duct  divides,  sending  one  branch  to 

the  riirht   and  one   to 

n 

1 


the  left,  as  shown  in 
the  figure  of  the  cat 
and  rabbit  (Pigs. 
4  9  9  :{  a  n  d  4998). 
Rarely  there  is  a 
transposition,  the  left 
thoracic  duct  open- 
ing on  the  right. 
"  In  two  instances 
the  thoracic  duct  has 
been  seen  to  termi- 
nate in  the  vena 
azygos."  Multiple 
openings  into  the 
veins  are  not  uncom- 
mon (cf.  Fig.  4994). 
Right  mm  molt  lym- 
phatic trunk  (truncus 
lymph  a  tic  us  com  mu- 
nis dexter,  s.  -minor  ; 
vena  lymphatica  dex- 
Ira).  —  The  right 
common  lymphatic 
trunk  is  only  about 
14  mm.  long,  but  is 
nearly  as  great  in  di- 
ameter as  the  tho- 
racic duct.  It  is 
formed  by  the  con- 
fluence of  the  lym- 
phatics from  the 
right  side  of  the  head 
(I r a nc us  ly mjm alicus 
jugularis  dexter), 
those  from  the  right 
arm,  shoulder,  and 
breast  (truncus  lym- 
phatic us  subclavius), 
the  efferent  trunks 
from  the  right  half 
of  the  sternal,  and 
ventral  mediastinal 
and  bronchial  plex- 
uses {(runevs  bron- 
cho -  m  cd  i  astinaiis 
da  tir).  This  com- 
mon trunk,  there- 
fore, collects  the 
lymph  and  pours  it 
into  the  veins  from 
the  right  half  of  the 
body,  cephalad  of 
(above)  the  umbili- 
cus—part of  the  liver, 
the  right  lung,  right 

Fig.  4991.—  Part  of  the  Thoracic  Duct  and  Intercostal  Lymphatics.     (Sappey,  Atlas.)     A,  sl,'e     of     the     heart, 

vertebral  column   opposite  the  Brat  lumbar  vertebra ;  B.  0,  D,  E,  F,  G.  11.  1.  fifth   to   the  right  half  Ol  thehead, 

twelfth  ribs  inclusive;  K,  ectal  intercostal  muaclee  between  the  ribs,  tlu-  ental  or  internal  face,  neck,  back,  and 

intercostals  have  been  removed  to  show  the  intercostal  lymphatic  plexus;  1,  the  thoracic  .......      nr      .].,,      rjirlit 

duct  near  the  chylocyst,  it  extends  along  the  vertebral  column  nearly  on  the  meson  ;  2.  'J.  (  & 

trunks  arising  in  the  intercostal  spaces  ;  3.  3.  '■'••  lymphatic  glands  in  the  course  of  the  vis-  intercostal     region 

sels  ;  4,  4,  large  trunk  conveying  the  lymph  from  the  three  or  four  intercostal  spaces  into  drains  its  lymphatics 

the  abdomen  and  then  pouring  it  into  the  chylocyst ;  5,  5,  similar  trunk  on  the  left  side  ;  j.,i()       the        thoracic 
6,  ti.  and  7,  trunks  on  the  right  and  left,  from  the  intercostal  spaces  to  the  thoracic  duct.  .      .    • 

duct.      As  on  the  lilt 

side  there  is  a  tendency  for  the  trunk  to  terminate  by  a 
multiple  instead  of  a  single  opening.  Not  infrequently, 
there  is  no  true  common  trunk  formed,  but  the  great 
trunks  from  the  different  regions  open  separately. 

The  great  lymphatic  trunks  in  the  higher  mammals  con 
form  quite  closely  to  those  of  man.  but  the  termination 
varies  somewhat.  When  the  internal  jugular  is  small 
it  is  generally  near  the  junction  of  the  subclavian  and 
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Fig.     4993.  —  Ventral 
View  of    the    Chylocyst 
and  the  Great  Lymphatic 
Trunks  and  their  Termi- 
nation in  the  Cat  (Fells 
Domestica).    About  Nat- 
ural   Size.      (Drawn   by 
G  igc.)  a.  Trachea; 
b,    b,    external    jugular 
vein6  ;  c.  c,  internal  jug- 
ular veins :  d,  d,  subclav- 
ian veins:    e.    precava, 
opposite  the  entrance  of 
the    common    trunk 
,)f  the  sternal  veins  ; 
ibclavian  arte- 
ries;   g,    brachioce- 
phalic artery    oppo-    4, 

-  i  c  • 

its  di-  5 

vision        jxtgfs 
into    c£''g,2 
t  h  e 
right 

-  u  b  - 
clavi- 
an.theright 
anil  left  ca- 

18  ;  h,h, 
arch  of  the 
aorta  and 
abdominal 
aorta ;  i,  i, 
cut  edges  of 
thethoracic 
walls  and 
the  ends  of 
the  ribs ;  k, 
k,  pillars  of 
the  d  i  a - 
phragm ;  m, 
cceliac  axis; 
n,  superior 
mesenteric 
artery  ;  o,o, 
the  renal 
arteries. 

1,  ental 
cervical 
gland  ;  2, 
truncu a 
lymphati- 
eutjugula- 
ris;  8,  3, 
trunk  and 
gland  along 
the  exter- 
nal jugular 
vein,    the 

trunk  is  one  of  the  efferent  vessels  from 
the   lateral   of    the   two   submaxillary 
lymphatic   glands  (cf.    Fig.    4992)  ;    4, 
anastomosing    branches    between    the 
jugular  trunk  and  the  efferents  from 
the  prescapular  gland  ;  5,   5.  the  right 
and  left  prescapular  gland  ;  6,  termina- 
tion  of  the  thoracic  duct  in  the  veins 
at  the  angle  of  the  subclavia  and  exter- 
nal jugular,  a  short  segment  has  been 
removed  from  the  external  jug- 
ular to  show  more  clearly  the 
arch  of  the  terminal  part  of  the 
thoracic  duct ;  7,  the  right  com- 
mon lymphatic  trunk  at  its  ter- 
mination ;   8,    lymphatic  gland 
on  the  trachea,  its  efferent  ves- 
sels extend  both  to  the  right  and 
to  the  left ;  9,  large  gland  in  the 
ventral  mediastinum  around  the 
sternal  vessels,  its  efferent  ves- 
sels extend  both  to  the  right  and 
to  the    left;    10.    small    gland 
about  opposite  the  head  of  the 
first  rib,  there  is  one  also  on  the 
left   but  it   has  been   omitted  ; 
11,  11,  pectoral  glands  and  lym- 
phatic vessels,  they  follow  the 
axillary    blood-vessels     after 
reaching  the  axilla  and  termi- 
nate directly  in  the  arch  of  the 
thoracic  duct  on  the  left,  but 
join  other  trunks  on  the  right 
before    entering    the    common 
trunk  ;  12,  12,  12,  lymphatic  glands  and 
trunks  near  the  arch  of  the  aorta,  the 
efferent  vessels  form   prominent  con- 
stituents of  the  right  lymphatic  trunk  ; 
18,  branch  of  the  thoracic  duct  turning 
t<>  the  right  and  finally  terminating  in 
the  right  lymphatic  trunk  ;  14,  14,  tho- 
racic duct.     As  indicated  by  the  con- 
strictions  the  valves  are   considerably 
farther    apart  in   the    cephalic    half; 


15,  16  ehylo- 
oysl  'I!  the 
right  nide  of 
the  aorta  and 
extending  for 
a  considerable 
distance  into 
the  thorax  ; 
lfi,  truncui 
i  71  testinalig, 
the  common 
trunk  from 
the  stomach, 
liver,  and  in- 
testine- 
Fig.  4  9  92; 
Before  termi- 

6 


p    natingin  the  chylo- 
cyst  it  divides  into 
several      branches, 
one  of  which  winds 
round  the  loft  side 
of    the    aorta,    one 
sends   a   branch   to 
a  small  gland  near 
the    origin    of    the 
superior  mesenteric 
artery     and     from 
this  gland  the  effer- 
ent    trunk     passes 
laterad  of  the  pillar 
of   the   diaphragm, 
enters    the 
fH  thorax  with 
thesplaneh- 
nie     nerves 
a  n  d  termi- 


vessels  from 
the  abdomen 
to  enter  the 
thoracic  duet 
in  the  thorax: 
this  seems 
like  an  exact 
reversal  o  f 
the  condition 
in  man  where 
some  of  the 
lymphatics  of 
the  thorax 
(i  n  t  e  rcostal 
plexus)  enter 
the  abdomen 
to  assist  in 
forming  the 
chylocyst  (ct 
Fig.  4991); 
IS.  left  am' 
19,  right  an- 
as t  on  osing 
trunks  from 
t  h  e  lumbar 
glands. 


I  i...    1994.- 
Dorsal  \  ii  n   >t 

the     Ch] 

an. I  the  Brest 

1.  y  m  phatic 

Trunks  intheix 

n  to  the 

HI 1 

.1    III,     I    :,l    |  I  , 

iis  Domestica), 
Blight)] 
than  Natural 
Size.  The 
blanks  and  dot 
'ed  lilies  indi- 
cate the  omis- 
sion of  a  part 
of  the  length. 
I  Ilia  w  n  by 
M  r  s  .      (I age.  ) 

a,  a,   External 

■ins  ;     b,    b,   internal 

-ill-  :    e,  e,  Mlbebu  ian 

precava  ;  e.  the  right 

subclavian    arteries  ; 

f.  left  thyroid  axis  :  g.  between 
the  two  carotid  arteries:  h. 
braehio cephalie  artery  :  i.  i,  i. 
aorta  ;  k,  k,  upper  one  an  in- 
tercostal, lower  a  lumbar  ar- 
tery :  m.  OOBliac  a\i-  ;  n.  supe- 
rior mesenteric  artery  ;  o,  o, 
renal  arteries. 

1.    Left   jugular    lymphatic 
trunk,  bifurcating  and  joining 
the  thoracic  duct :  2,  right 
ular  trunk,  bifurcating  and  one 
branch   joining    the    right 
common    lymphatic   trunk, 
the  other  terminating  inde- 
pendently in  the  me>al   as- 
pect of  the  external  jugu- 
lar ;  3,  3,  trunks  from    the 
right   and    left  prescapular 
4,  4,  the  two  openings  of  the 
thoracic   duct,  the  lateral  one  being 
at  the  junction  of  the  subclavian  and 
external  jugular,  the  mesal  one  into 
the  external  jugular  about  opposite  , 
5,  5,  the   two  openings  of   the  right 
lymphatic  trunks — they   are   similar 
in  position  to  the  openings  of  the  tho- 
racic duct ;  6,  ti,  pectoral  lymphatics  ; 
7.  7,  thoracic  lymphatics  (cf.  11  and 
12  of  Fig.   4998);  8,  branch   of  the 
thoracic  duct  on  the  ventral  side  of 
the  great   subclavian  vessels,  some- 
times the  entire  duet  is  on  the  ven- 
tral side ;  9,  branch  of  the  thoracic 
duct  on  the  dorsal  side  of  the  sub- 
clavian blood-vessels — this  is  the  po- 
sition of   the   entire   duct   in    about 
three-fourths  of  the  numerous  speei 
^   mens  examined  ;   10,  10,  greatly  di 
vided  thoracic   duet.     The   thoracic 
duct    is    never    simple    in    the    <  :d 
throughout   its   whole   course,    but 
this  one  is  more  than  commonly  di 
I  ;  11,  11.  11,  chylocyst.     (In  tie- 
right  is  drawn  a  section  at  this  point 
to  show  that  the   chylocyst   nearly 
embraces  the   aorta;    12.    intestinal 
lymphatic   trunk 
ing  a  large   branch   on 
both  sides    ol    the   aoita 
to  enter  the  chylocyst  . 

18,  left  lumbar  trunk 
greatly  divided;  1-1, 
right  Lumbar  lymphatic 
t  miik  anastomosing 
with  the    left  and    with 

a  branch   from  I  he   In 
testinal  trunk. 


wen-   i  it  j  e  ('  I  <•  (1  . 
This  VI  :is.  ami  .--till 

is,  a  favorite  meth- 
od nf  demonstrat- 
ing the  lymphatics  of  an 
organ.  In  objection  to 
the  doctrine  of  thedireel 
connection  of  the  t«" 
systems  of  vessels,  it  was 
pointed  out  by  Bunter 
that,  when  thf  coarser 
matters  Injected  Into  tin' 
id  -  vessels  appeared 
in  the  lymphatics,  it  was 
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Lj  in  plia  ii.    SyMcm. 
Lymphatic  System. 


Fig.  4U96. General  View  of  the  Lymphatic  System  of  the  Dog  (Scotch 

Terrier).  (Drawn by  Mrs.  Gage. )  a.  Stomach  :  b,  b.  small  intestim.' :  c, 
c.Kuui :  d.  large  intestine ;  e,  cceliac  axis  :  f.  superior  mesenteric  ar- 
tery ;  g,  inferior  mesenteric  artery  ;  h,  epigastric  artery  displaced  from 
the  abdominal  wall  »o  the  muscles  of  the  thigh  ;  i,  sciatic  nerve  and 
other  popliteal  structures  brought  into  view  by  removing  a  segment  of 
the  thigh  muscles  ;  k.  saphenous  or  internal  cutaneous  aitery  ;  m,  n. 
the  femoral  artery  :  o.  cut  edge  of  the  abdominal  wall  ;  p.  ilio  lumbar 
artery  :  q.  right  kidney  ;  r.  cut  edge  of  the  diaphragm  ;  s.  aorui  :  t, 
brachial  artery  and  its  continuation  us  the  radial  artery  in  the  anti 
brachiuni  :  u,  subclavian  vein:  v,  external  jugular  vein;  w,  trachea 
1  Lvmphatic  trunks  from  the  ventral  lip  to  the  mesal  of  the  two  suli 
maxillary  lymphatic  glands:  2,  lymphatic  trunks  from  the  face  and 
nose,  and  dorsal  lip.  injected  from  the  snout;  8,  the  two  submaxillary 
lymphatic  glands  with  the  facial  vein  between  them— the  mesal  glands 
of  the  two  nides  arc  connected  by  several  transverse  vessels;  4.  ental 
cervical  gland  :  5.  jugular  lymphatic  trunk  finally  joining  the  thoracic 
duct  on  the  left,  the  right  lymphatic  trunk  on  the  right ;  6,  termina- 
tion of  the  thoracic  duct  at  the  junction  of  the  subclavian  and  external 
jugular  veins  :  7,  cceliac  glands  receiving  the  lymphatics  of  the  stom- 
ach, and  sending  efferent  trunks  to  the  intestinal  trunk  ;  8,  lymphatic 
or  lacteal  trunks  from  the  small  intestine :  9,  two  large  mesenteric 
glands  (so-called  glands  of  Asellius  or  pancreas  Aselli  ;  from  these  orig- 
inates the  intestinal  lymphatic  trunk,  which  is  quite  short  in  the  dog 
and  much  more  difficult  to  inject  than  in  the  cat;  10,  gland  receiving 
trunks  from  the  duodenum,  ileum,  and  large  intestine  near  the  ca:cum  ; 
11,  glands  receiving  the  lymphatics  from  the  caecum,  and  part  of  the 
large  intestine  :  12,  glands  in  the  meso-colon  along  the  inferior  mes- 
enteric artery  :  they  receive  vessels  from  the  large  intestine,  and  the 
efferent  vessels  go  to  the  chylocyst  and  to  the  lumbar  glands  ;  13,  gland 
on  the  abdomen  beside  the  external  epigastric  artery  ;  14,  popliteal 
gland  :  15,  lymphatics  from  the  foot,  following  the  external  or  short 
saphenous  vein  around  the  calf  of  the  leg  into  the  popliteal  gland  ;  the 
parts  of  the  vessels  that  would  be  hidden  in  this  view  are  indicated  by 
broken  lines  ;  16,  lvmphatic  trunk  following  the  saphenous  artery. 
The  saphenous  trunk  freely  anastomoses  with  the  trunk  following  the 
femoral  artery,  and  with  it  passes  to  the  lumbar  glands  ;  18,  lumbar 
lymphatic  glands  ;  19,  lymphatic  trunk,  accompanying  the  ilio-lumbar 
artery,  and  terminating  in  the  lumbar  glands  ;  20,  lumbar  lymphatic 
trunks;  21,  chylocyst;  22,  thoracic  duct,  double  for  a  considerable 
distance ;  23,  pectoral  lymphatic  gland  and  vessels ;  24,  lymphatic 
trunks  following  the  cephalic  vein,  and  terminating  in  the  prescapular 
gland.  The  course  along  the  bracnium  i6  indicated  by  broken  lines,  as 
the  vessels  would  not  appear  in  this  view  ;  25,  termination  of  the  right 
lymphatic  trunk  ;  20,  prescapular  lymphatic  gland  of  the  right  side. 

Fig.  491)6. — Ventral  View  of  the  Chylocyst  and  the  Great  Lymphatic 
Trunks  in  their  Relation  to  the  Principal  Blood-vessels  of  the  Dog 
(Scotch  Terrier),  The  blanks  with  dotted  lines  in  the  cervical  region, 
and  the  blank  in  the  thorax,  indicate  that  part  of  the  length  has  been 
omitted.  About  Natural  Size.  (Drawn  by  Mrs.  Gage.)  a,  Larynx  ; 
b,  trachea  ;  c,  c,  the  right  and  left  external  jugular  veins,  with  seg- 
ments removed  ;  d,  d,  the  two  internal  jugular  veins  ;  e,  e,  subclavian 
veins;  f,  precava ;  g,  g,  right  and  ieft  subclavian  arteries;  h,  brachio- 
cephalic artery,  near  its  division  into  the  subclavian  and  the  two  car- 
otids ;  k,  k,  aorta ;  m,  m,  pillars  of  the  diaphragm  ;  n,  n,  cceliac  axis  ; 
0,  sujeerior  mesenteric  artery  ;  p,  p.  renal  arteries. 

1,  1.  Right  and  left  lateral  submaxillary  lymphatic  glands,  receiving 
trunks  from  the  face,  nose,  and  dorsal  lip  ;  2,  2,  mesal  submaxillary 
lymphatic  glands,  receiving  trunks  from  the  ventral  lip  ;  these  two 
glands  are  connected  by  numerous  anastomosing  and  crossing  trunks  ; 

8,  8,  ental  cervical  glands,  receiving  the  efferents  from  1  and  2;  4,  5, 

4.  5,  jugular  trunks  from  the  ental  cervical  glands  to  the  thoracic  duct 
and  right  common  lymphatic  trunk  ;  6,  6,  trunks  from  the  prescapular 
glands,  only  the  right  gland  being  shown  ;  7,  termination  of  the  thora- 
cic duct  on  the  mesal  surface  of  the  external  jugular,  near  it6  junction 
with  the  internal  jugular  vein.  The  arch  in  the  duct  is  on  the  dorsal 
side  of  the  great  subclavian  vessels,  and  it  arches  toward  the  meson  in- 
stead of  laterad  as  with  the  cat,  and  before  terminating,  enlarges  con- 
siderably. Into  the  enlargement  terminate  the  jugular  trunks  and  the 
one  from  the  prescapular  gland  :  the  enlargement  narrows  markedly 
before  entering  the  vein ;  8,  enlargement  and  termination  of  the  right 
lymphatic  trunk  ;  9,  9,  pectoral  glands  and  trunks  ;  the  one  on  the  left 
terminates  independently  in  the  lateral  aspect  of  the  external  jugular, 
near  its  junction  with  the  subclavian  ;  1U,  10,  thoracic  duct ;  it  is  con- 
siderably divided  just  within  the  thorax,  and  then  again  just  before 
enlarging  near  its  termination  ;  11,  11,  chylocyst  on  the  ventral,  and 
right  side  of  the  aorta,  and  extending  for  a  short  distance  into  the 
thorax  :  12.  12,  intestinal  lymphatic  trunks,  one  branch  winds  round 
the  left  side  of  the  aorta,  and  terminates  finally  on  the  right  side  of 
the  chylocyst ;  13,  left  lumbar  lymphatic  trunk ;  14,  right  lumbar  lym- 
phatic trunk. 

''7.— General  View  of  the  Lymphatic  System  of  a  White  Rabbit. 
(Drawn  by  Mrs.  Gage.)  a.  Stomach  ;  6,  6,  small  intestine  :  c,  c,  csecum  ; 
tl.  the  so-called  vermiform  appendix  ;  e.  large  intestine  :  /,  cceliac  axis  : 
o,  superior  mesenteric,  and  A,  inferior  mesenteric  artery;  »',  external 
epigastric  artery  displaced  from  the  abdominal  wall  to  the  muscles  of 
the  thigh;  *,  sciatic  nerve  and  other  popliteal  structures  exposed  by 
removal  of  a  segment  of  the  thigh  muscles  :  m,  saphenous  or  internal 
cutaneous  artery  ;  n,  o,  femoral  artery  ;  p.  cut  edge  of  the  abdominal 
wall ;  q.  iliolumbar  artery  :  r,  right  kidney,  the  left  has  been  omitted, 
although  the  beginning  of  the  renal  artery  is  shown  ;  f,  cut  edge  of  the 
diaphragm  :  (,  aorta  :  u.  brachial  and  ulnar  artery  ;  r,  subclavian 
vein;  u>,  external  jugular  vein  ;  x,  trachea. 

1,  Trunks  from  the  ventral  lip  and  sides  of  the  mouth  ;  2,  trunks 
from  the  snout:  3.  the  two  submaxillary  lymphatic  glands  on  either 
side  of  the  facial  vessels  ;  4,  lymphatic  glands  near  the  base  of  the  ear  : 

5,  ental  cervical  lymphatic  gland  ;  ti,  left  jugular  lymphatic  trunk  on 
its  way  to  join  the  thoracic  duct  ;  7,  thoracic  duct  near  its  termination 
in  the  vein  ;  8,  cosliac  glands,  receiving  the  lymphatics  of  the  stomach  : 

9,  9,  lacteals  from  the  small  intestine  to  10.  the  great  mesenteric  gland 
(gland  or  pancreas  of  Asellius) ;  it  gives  rise  to  two  intestinal  trunks, 


which  are  short,  small,  and  difficult  to  inject  with  a  COW 
large  mesenteric  gland  receiving  tl  nun  the  mass  of  lymphoid 

follicles  at  the  termination  ol  the  ileum;  12,  lymphoid  tissue,  tocculuj 
rotundut,  at  the  termination  of  the  ileum:  13.  gland  receiving  the  lym- 
phatic trunks  from  the  vermiform  appendix:  14.  glands  in  tbi 
colon  along  the  inferior  mesenteric  \essels  ;  the  efferent  vessels  pass  to 
the  lumbar  trunks  :  15,  hypogastric  or  sac  nil  lymphatic-  gland  :  16, 
gland  cm  the  abdomen  by  the  external  epigastric  vessels— It  hai 
displaced  with  the  artery  to  the  thigh  muscles  ;  17.  popliteal  glands 
receiving  vessels  from  both  sides  of  the  ems,  sending  efferent  branches 
between  the  peroneal  and  tibial  nerves  to  follow  the  femoral  artery,  and 
another  bi  accompany  the  ischiadic  artery;  18,  lymphatic  trunks  from 
the  dorsum  of  the  foot,  winding  round  the  tibial  or  outer  side  of  the 
calf  to  join  the  popliteal  gland  ;  19,  lymphatic'  following  the-  sapl 
artery:  it  usually  divides  near  die  knee,  sending  one  branch  to  the  pop 
liteal  gland:  20,  lymphatic  trunk  extending  along  with  the  femoral  ar- 
tery; it  is  formed  by  the  intimate  anastomosis  of  those  accompanying 
the  saphenous  and  deep  femoral  arteries ;  81,  lumbar  lymphatic  gland-; 
22,  subcutaneous  lymphatic  gland  near  the  ilio-lumbar  blood-vessels, 
just  at  the  lateral  margin  of  the  sartorius  muscle  :  the  efferent  lym- 
phatics follow  the  Uio-lumbar  vessels  and  enter  the  lumbar  glands:  JS, 
lumbar  lymphatic  trunks,  the-  riL'lit  one  is  much  more  divided  than  tin- 
left;  24,  chylocyst :  25, thoracic  duct :  this  is  almost  invariably  more  or 
Ic-s  divided  and  sends  out  a  considerable  branch  to  the  right  lymphatic 
trunk:  20,  pectoral  lymphatic  glands :  27,  anastomosing  trunks  fol- 
lowing the  radial  and  brachial  artery  to  the  axillary  glands;  28, 
trunk  following  the  radial  nerve,  winding  round  the  brachium  to 
terminate  in  the  axillary  glands  also;  the  broken  line  indicates  that 
the  trunk  would  be  out  of  sight  in  this  view;  29,  axillary  lymphatic 
glands  :  these  are  not  very  closely  connected  with  the  axillary  vessels; 
30,  termination  of  the  right  lymphatic  trunk. 
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Lymphatic  System. 
Lymphatic  Nyalem. 


Fig.  5000.— Pencilled  and  Silver-stained  Preparation  of  the  Pleural  Aspect  of  the  Central  Tendon  of  a 
Rabbit's  Diaphragm,  to  show  Lymphatic  Capillaries  and  their  Relation  with  the  Cell  Spaces.  (Reck- 
linghausen.*) Magnified  300  diameters,  b,  Beginning  of  the  lymph  capillaries  by  a  continuity  with 
the  cell  spaces  ;  c,  c.  c,  cell  spaces  surrounded  by  the  dark  ground  substance.  These  spaces  contain 
cells,  lymph-canalicular  cells,  and  the  cell  processes  partly  fill,  the  white  lines  connecting  the  cell 
spaces  (c/.  Fig.  4999).     d,  d,  d,  d.  Lymphatic  capillaries  with  the  serrated  endothelial  cells. 

thus  forming  the  so-called  pseudostomata,  anil  there- 
fore bring  the  lymphatics  and  blood-vessels  really  into 
continuity  by  the  intervening  cells  and  the  spaces  sur- 
rounding them.     This  is  well  shown  at  e,  in  Fig.  4999. 

3.  The  third  view  is  that  of  Sappey,  who  has  repre- 
sented with  marvellous  clearness  the  entire  lymphatic 

system   from   ori- 
;i 


gin  to  termination. 
He  believes,  and 
thinks  he  has 
proved  bynew  and 
special  means  of 
research,  that  the 
j  lymphatic  system 
at  its  origin  is 
invariably  com- 
posed of  minute 
vessels  (capillic- 
ules)  from  1  fj.  to 
4  n  in  diameter, 
with  structureless 
walls,  which  ex- 
tend around  and 
between  all  the 
structural  e  1  e  - 
ments.  The  8  e 
capillicules  are 
closed  at  the  free 
end,  but  j  o  i  n, 
Fig.  SOOl.-Formation  of  a  Lymphatic  Capii-    i'1  nearly  the  same 

lary  in  the  Skin  of  the  External  Ear.     (Sap-  way  as  do  the  can- 

pey.  Atlas).     1.  Lymphatic  capillary ;  2  and  aliculi  of   bone    tO 

4,  two  rnniute  branches  uniting  to  form  the  f  .nmnwlwl 

burger  capillary;  3,  8,  8,  lncun.es  or  dilatations  '  °  r  m     SOI11LU  lldl 

formed   by   the  union  of  the  minutest  lym-  larger   Spaces,    the 

phatir  vessels,  the  capillicules.     The  union  of  lacunes      wll  it'll 

a  multitude  of  these  lacunes  forms  a   lvm-  _   _„  *_ '  _  o       tr.  a 

phatic  capillary.     This  is  shown  best  at 'the  ^J"    inillUfiUin 

lower  part  of  the  figure.  p  in  diameter,  and 


like  the  capillicules  have  structure- 
less walls.  By  the  union  of  many 
lacunes  the  true  lymphatic  capil- 
laries are  formed,  and  in  them  first 
appears  the  endothelial  lining. 
Further,  although  the  capillicules 
around  and  between  the  structural 
elements  have  blind  terminations, 
those  connected  with  the  blood- 
vessels extend  into  the  lumen  lie 
tween  the  endothelial  cells,  and 
have  open  mouths  into  which  the 
plasma  of  the  blood  can  freeh 
enter,  and  in  some  pathological 
conditions  they  may  become  so 
large  that  the  blood-corpuscle^ 
may  pass  through  the-  capillicules 
to  the  lymphatic  vessels.  This 
view  is  in  part  a  return  to  Un- 
original doctrine,  and  it  also  differs 
from  the  doctrine  of  the  lymph 
canalicular  origin  in  excluding  the 
cells  from  the  spaces  or  lacunes, 
and  in  giving  distinct  but  struc- 
tureless walls  to  the  capillicules 
and  lacunes. 

The  second  view  seems  to  the 
writer  to  be  more  in  accordance 
with  the  teachings  of  modern  bi- 
ology and  histology,  by  which  the 
body  is  shown  to  be  composed  of 
a  continuous  net-work  of  inter- 
connected structural  elements,  in- 
dependent only  in  the  form  of 
blood  -  corpuscles,  lymph-,  and 
wandering-cells,  but  all  the  other 
elements  being  united  either  by 
cell  cement  or  by  delicate  proto- 
plasmic processes,  and  any  spaces 
left  between  the  structural  ele- 
ments being  filled  by  the  product 
of  cell  activity,  which  is  known  as 
ground  or  intercelluar  substance.  This  is  very  abundant 
in  some  tissues,  as  cartilage,  very  slight  in  amount  in 
others,  as  epithelia.  All  of  these  structural  elements  are 
constantly  bathed  with  lymph,  and  it  is  more  in  accord 
with  what  is  at  present  known  of  absorption  and  excre- 
tion (see  article  Nu- 
trition, Vol.  V.)  to 
suppose  that  the 
lymph  depends  for 
its  movement  in  cer- 
tain definite  direc- 
tions upon  the  action 
of  the  living  cells 
rather  than  on  merely 
physical  conditions. 
If  this  is  the  correct 
physiological  view, 
then  the  anatomical 
structure  of  the 
lymph  canalicular 
system  and  lymph 
canalicular  cells  of 
Klein  seems  most  in 
harmony  with  the 
work  to  be  done. 

T  h  e  readily  de- 
monstrated or  appa- 
rent origin  of  the 
lymphatic  vessels  is 
in  a  plexiforni  net 
work  of  valveless 
capillaries  of  vary- 
ing sizes  (Plat  e  S 
X  XXIII.  an  d 
XXXIV.,  and  Figs. 
5009  and  6010).  From 
this     capillary     uet- 


Fio.  5002. — Formation  of  a  Lymphatic  Cap- 
illary in  the  Papilla  of  the  Skin  ..1  the  i:.ir 
of  Man,  (Sappey.  Atiaa,)  1,  Lymphatic 
capillary  at  the  ban*  of.  the  papilla  :  2  and 
4,  the  two  trunks  of  the  capillary  oi 
uniting  to  form  the  large  capillary  ;  .'i  and 
r>.  the  point  of  orlffin  and  oonneouon  of  the 
two  division!  "I  the  capillary  trunk.  Be- 
tween and  around  the  originating  capillary 
are  the    Innumevablfl  lymphatic  laonnea 

and  capillicules  which  unite  to  form  I  lie 
capillaries,  and  also  to  enter  them  after 
their  formation. 
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Fio.  5007.  —  Silver-stained  Peritoneal  Aspect  of  the 
Central  Tendon  of  a  Rabbit's  Diaphragm,  to  show 
Stomata.  (Klein*.)  /,  Lymph  channel  between  the 
tendon  bundles :  s,  5,  five  stomata,  surrounded  by 
germinating  endothelium  and  leading  into  the  lymph 
channel  between  the  two  tendinous  bundles.  Part  of 
the  stomata  are  open  and  part  closed  ;  t,  ti  two  bun- 
dles of  the  central  tendon,  between  which  is  the 
lymph  channel  into  which  the  stomata  open.  Over 
the  tendinous  bundles  the  endothelial  covering  is  com- 
posed of  markedly  larger  cells  than  over  the  lymph 
channel. 

ducts  of  other  glands,  as  the  liver,  lym- 
phatics have  been  shown  in  great  numbers. 


These  net-works  or  plexuses  of  origin  show  considerable  variety  in 

different  parts  of  the  body.  As  a  rule,  the  lymph  capillaries  are  con- 
siderably larger  than  the  blood  capillaries  (Fig.  6010),  and  there  is  a 
great  tendency  to  form  blind,  often  ampulliform  enlargements  (Fig. 
5010).     In  the  villi  of  elongated  narrow  form,  the  origin  by  a  blind 


Fio.  5008. — Peritoneal  Endothelium  from  the  Central  Tendon  of  the  Rabbit's  Diaphragm, 
to  show  the  Difference  in  the  Size  of  the  Cells,  and  the  Pseudostomata  between  tin  -in. 
(Klein.)  a,  a.  Irregular  rows  of  large  nucleated  endothelial  cells,  corresponding  to  un- 
derlying tendinous  bundles;  b,  rows  of  smaller  endothelial  cells  with  numerous  pseudo- 
stomata between  them  (the  dark  spots).  The  rows  of  small  cells  correspond  to  the 
lymph  channels  between  the  bundles  (cf.  Fig.  5007). 

central  vessel  is  normal,  or  there  may  be  a  simple  loop  instead  (Fig. 
5005).  In  man,  where  the  villi  are  mostly  short  and  broad,  there  is  a 
complicated  net-work  something  like  the  blood  capillaries,  except  that 
the  lacteal  capillaries  are  much  larger.  The  simple  blind  end  and  loop 
are  also  seen  in  some  of  the  more  elongated  villi.     The  presence  of 


Fio.  5009.— Finer  and  Coarser  Lymphatic  Net-work  of  the  Uoscularia  ..("  Ihr  Small  Intestine  of  a  Child  at  Birth.  (Bappey,  Aila-.i  Magnified  S00 
diameters  and  reduced  about  one-third.  1,  2,  and  6,  Coarse  net-work  of  lymphatics  resting  upon  the  longitudinal  muscles ;  3,  4,  5,  7,  and  8,  finest 
lymphatic  net-work  around  the  muscular  fibres,  and  uniting  to  form  the  larger  net-work. 
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Lymphatic  System. 
Lymphatic  System. 


ing  a  gland  is  .said  to  be  afferent  or  inferrent  ;  the  one  leaving  tlie  gland  is  railed  efferent.  On  approaching  b  gland 
the  afferent  usually  breaks  up  into  several  smaller  vessels  which  enter  the  gland  (Pigs.  5018  and  5014).  A  tier  trav- 
ersing the  gland  the  vessels  leaving  the  Burface  unite  usually  in  larger 
trunks  than  the  afferent  vessels,  and  continue  to  the  next  gland"  where  the 


Fig.  5013.— Valves  of  a  Lymphatic  Trunk,  and  a 
Lymphatic  Gland  with  its  Afferent  and  Effer- 
ent Vessels.  (Sappey.)  A,  Lymphatic  trunk 
slit  lengthwise  and  opened  to  show  that  the 
valves  are  in  pairs — they  are  close  together  and 
they  are  at  the  level  of  the  enlargements ;  fur- 
ther, that  the  intervalvular  segments  are  in 
general  of  a  conical  shape,  the  apex  of  the  cone 
pointing  in  the  direction  of  the  current,  up  in 
this  figure.  B,  Lymphatic  gland  :  a,  a,  a,  the 
numerous  afferent  lymphatic  vessels  ;  e,  the  two 
voluminous  efferent  lymphatics. 


Fig.  5014. — Diagrammatic  Section  of  a  Lymphatic  Gland.  (Sharpey.)  a.l..  Afferent  trunk 
breaking  up  into  several  smaller  trunks  before  entering  the  gland;  e.l.,  efferent  lymphatic 
trunk  formed  by  the  union  of  several  smaller  trunks  emerging  from  the  gland  (the  arrows  in- 
dicate the  direction  of  .  the  current) ;  t\  cortical  glandular  substance  ;  cp.,  capsule  sending 
septa  into  the  gland  ;  i.A.,  reticulated  cords  of  medullary  substance  (it  is  shown  in  only  a 
small  part  of  the  figure;  the  entire  area  shaded  with  lines  possesses  similar  glandular  sub- 
stance) ;  /..».,  lymph-sinus  or  channel ;  M,  central  or  medullary  part  of  the  gland  (it  is  directly 
continuous  with  the  cortical  substance)  ;  tr.,  trabecular  or  fibrous  substance  continuous  with 
the  capsule  and  forming  a  coarse  meshwork  in  the  gland  (in  this  mesh  is  the  proper  gland 
substance). 


process  is  repeated,  or  the  vessel  may  terminate  in  one   of  the   common 
trunks. 

The  structure  of  the   lymphatic  glands  was  long  enigmatical.     It  was 
held  by  many,  and  is  still  so  held,  that  the  gland  was  really  a  kind  of  hue  capillary  net-work,  like  a  renal  glomeru- 
lus or  a  rete  mirabile,  of  blood- vessels  ;  but  it  is  now  quite  generally  agreed  that  a  lymphatic  gland  consists  of  the 
following  parts :  (1)  A  fibrous  framework 
forming  an  enclosing  capsule  and  send- 
ing into  the  interior  a  multitude  of  an- 

'  losing  trabecules.  The  capsule  and 
larger  trabecular  may  also  contain  mus- 
euiar -fibre  cells.  (2)  Embedded  in  the 
meshes  of  this  fibrous  net-work  is  the 
proper  glandular  substance,  which  con- 
sists of  lymphoid  tissue;  that  is,  a  tine 
net-work  of  branching  and  anastomos- 
ing cells  and  fibres  containing  in  their 
meslies  lymphoid  corpuscles  or  young 
lymph-cells.  Near  the  surface  of  the 
gland  the  lymphoid  tissue  is  arranged 
in  quite  regular  masses  (cortical  lobes  or 
alveoli)  by  the  pro jecting trabecular  (Fig. 
5014).  This  is  the  so-called  cortical  por- 
tion, while  in  the  central  part  (medullary 
portion)  the  lymphoid  tissue  is  in  more 
cylindrical  masses  (the  medullary  cylin- 

or  lymphoid  cords),  but  the  tissue 
in  the  two  parts  is  directly  continuous. 
'■i  The  lymph-sinus  or  channel.  This 
is  the  path  taken  by  the  lymph  in  passing 
through  the  gland  from  the  afferent  to 
1  he  efferent  vessels.  It  is  a  narrow  space 
rilled  with  rather  coarse  reteform  tissue, 
between  the  proper  glandular  substance 
and  the  fibrous  framework  (Fig.  5014, 
if.).  The  relations  of  this  space  may 
be  clearly  understood  by  comparing  the 
fibrous  framework  to  a  mould  and  the 
proper  glandular  substance  to  the  material  poured  into  the  mould  and  which,  upon  cooling,  had  shrunken  evenly 
from  the  mould  throughout  the  entire  gland,  thus  leaving  a  narrow  space  which  would  represent  the  lymph-channel. 
The  afferent  lymph-vessel  penetrates  the  sheath  or  capsule  of  the  gland  and  pours  its  contents  into  the  lymph  sinus. 
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Fig.  5015. — Figures  of  Fresh  Preparations  of  an  (Edematous  Omentum  of  a  Qnlnea-pig  suffering 
from  Chronic  Peritonitis,  to  Show  Developing  Lymphatic  Nodules  seen  In  Optical  Section. 
(Klein.7)  A.  Perilymphatic  or  lymphangial  nodule  ;  a,  lymphatic  vessel  .  >>,  a  portion  of  the 
lymphangial  nodule  on  the  side  of  the  vessel  ;  r,  endothelial  wall  of  the  lymphatic  Been  in  pro- 
file :  rf,  blood-capillary  of  the  nodule  ;  e,  lymph-corpuscles  in  the  lymphatic  vessel  i this  nodule 
is  like  the  reticular  substance  forming  the  proper  glandular  substance  of  the  l\  mphatic  glands, 
and  as  seen  both  in  A  and  1)  the  cells  of  the  reticulum  are  in  direct  connection  with  the  endo- 
thelium of  the  lymphatic  vessel).  B,  An  endolymphatic  or  lymphangial  nodule  in  which  the 
reticular  tissue  is  within  instead  of  being  on  the  side  of  the  vessel  :  </,  vein;  '/,  artery;  C, 
blood-capillaries  ;  d,  a  lymphatic  vessel  enclosing  the  whole  system  of  blood-vessels;  e,  reticu- 
lum of  nucleated  branched  cells  or  lymphoid  tissue  connected  with  the  wall  of  the  lymphatic 
and  Idling  the  entire  lumeu. 
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This  takes  place  mostly  in  the  lymphoid  tissue  in  the 

K'  mphatic  glands,  and  in  this  tissue  wherever  it  is  found. 
is  also  thought  by  many  investigators  that  the  lym- 
phoid tissue  lias  to  do  also  with  the  production  of  "red 
blood-corpuscles. ,s 

The  movement  of  the  lymph-stream  is  slower  than 
that  of  the  blood-stream,  moving  only  230  to  300  mm.  in 
a  minute  in  a  large  lymphatic  of  a  horse.  The  flow  of 
the  lymph  is  dependent  on  several  different  factors  :  (1) 
The  vessels,  being  so  well  supplied  with  valves,  are  able 
to  make  all  movement  due  to  outside  pressure  serve  to 
produce  an  onward  current;  (2)  the  walls  of  the  lym- 
phatic vessels  are  contractile,  owing  to  the  muscular- 
cells  present,  and  these  by  their  slow  contraction — a 
contraction  which  has  been  seen  to  be  rhythmical  in 
some  cases— aids  in  keeping  the  lymph  in  motion  :  this 
contraction  has  been  observed  in  the  lymphatics  of  man 
U  well  as  of  animals;  (3)  the  intestinal  villi  contract 
vigorously,  thus  giving  the  chyle  its  initial  movement ; 
(4)  the  muscular  tissue  in  the  capsule,  and  sometimes  also 
in  the  trabecule  of  the  lymphatic  glands,  is  supposed  to 
compress  the  gland  and  thus  hasten  the  flow  through 
it.  This  would,  however,  only  partly  compensate  for 
the  retardation  in  traversing  the  narrow  and  greatly 
obstructed  passages  in  the  gland  ;  (5)  the  aspiration  of 
the  thorax.  This  tends  to  suck  the  lymph  of  the  termi- 
nal trunks  into  the  veins.  With  the  thoracic  duct  it  tends 
to  till  the  whole  duct,  and  then,  from  the  abundance  of 
valves,  the  pressure  of  expiration  forces  the  lymph  into 
the  vein  in  jets  ;  (6)  on  the  principle  of  Sprengel's  air- 
pump  the  more  rapidly  moving  stream  in  the  larger  trunks 
tends  to  suck  the  lymph  from  the  smaller  branches,  and 
the  rapidly  moving  blood  in  the  veins  has  the  tendency  to 
draw  the  lymph  into  the  veins,  any  reversal  of  the  cur- 
rent being  guarded  against  by  the  presence  of  the  valves 
at  the  openings  ;  (7)  doubtless  the  most  important  factor 
in  the  movement  is  the  pressure  at  the  periphery,  a  press- 
are  really  originating  in  the  left  ventricle  of  the  heart. 

Methods. — The  lymphatic  vessels  are  so  thin  that  unless 
they  contain  some  liquid  or  solid  they  are  not  visible. 
One  of  the  first  ways  of  making  the  general  lymphatics 
risible  was  to  inject  water  or  colored  gelatin  into  the 
arteries  of  an  organ.  The  mass  exudes  and  fills  the 
lymph- vessels  ;  this  is  especially  successful  if  the  vein  is 
tied.  The  lacteals  are  made  evident  by  feeding  the  ani- 
mal some  fatty  food,  like  milk,  an  hour  or  two  before 
death, 

Vessels  of  sufficient  size  may  be  injected  centrad  with 
stanh  or  plaster- of- Paris.  It  is  not  necessary  to  tie  the 
cannula  in  place  ;  simply  pressing  upon  it  with  the  fingers 
is  sufficient.  The  insertion  of  the  cannula  is  greatly  fa- 
cilitated by  first  inserting  a  beaded  bristle  into  the  lym- 
phatic, then  by  raising  the  bristle  the  cut  in  the  vessel 
may  be  seen.  Where  the  vessels  are  too  small  to  be  seen, 
very  successful  injections  may  be  made  by  the  puncture 
method.  That  is,  a  hypodermic  cannula  is  connected 
with  a  syringe  or  a  constant-pressure  apparatus,  and  in- 
serted where  lymphatics  are  supposed  to  be.  The  can- 
nula is  forced  in  as  in  ordinary  hypodermic  injections,  and 
the  mass  allowed  to  How  or  it  is  forced  in.  If  the  attempt 
is  successful,  the  fine  net-work  and  collecting  trunks  of  a 
limited  area  will  be  injected.  The  toes  and  the  finger- tips 
of  man  are  favorite  places  for  injection.  In  animals  the 
pads  of  the  feet  and  the  bare  spot  on  the  snout  are  good. 
A  lymphatic  gland  is  always  easy  to  inject.  For  a  mass, 
mercury  is  generally  used,  but  colored  gelatin  has  the 
advantage  of  cheapness  and  of  flowing  readily  through 
the  glands  in  the  course  of  the  vessels.  An  excellent 
gelatin  mass  is  Hover's  chrome  yellow  :  dry  gelatin.  15 
grams;  water,  75  c.c.  After  the  gelatin  is  added  it  is 
melted  over  a  water-bath,  and  heated  to  80°  C,  then 
76  c.c.  of  a  cold  saturated  solution  of  bichromate  of 
potash,  heated  to  80°  C,  is  added  to  the  gelatin:  finally, 
75  c.c.  of  a  cold  saturated  solution  of  acetate  of  lead  is 
heated  to  80°  C.  and  added  with  constant  stirring. 

The  puncture  method  was  used  by  Hunter.  Mascagni, 
and  Cruikshank.  Cruikshank,  in  his  "  Anatomy  of  the 
Absorbing  Vessels"  (1790),  p.  44,  says:  "  I  have  some- 
times injected  the  lacteals  from  punctures  made  by  the 


side  of  the  veins  where  I  knew  they  must  be.  though 
the}-  were  then  invisible  to  the  naked'  eye."  He  also  in 
jected  the  lymphatic  glands  by  puncture. 

Young  animals  are  best  for  studying  the  lymphatics, 
and  the  leaner  the  animal  the  better.  In  man  lymphatics 
have  been  demonstrated  in  organs  in  the  foetus  when  they 
could  not  be  in  the  adult.  Mature  animals  arc  better 
for  the  lymphatics  of  the  reproductive  organs;  and  for 
the  pancreas  an  old  man  or  animal  is  to  be  chosen. 
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Simon  Hi  in  i/  Gage. 

MULTIPLE  NEURITIS  is  a  disease  of  the  peripheral 
nervous  system,  consisting  of  a  more  or  less  widespread, 
symmetrically  distributed,  degeneration  in  the  nerves. 
"  History. — This  disease  has  only  recently  been  generally 
recognized  and  diagnosticated.  The  symptoms  which  it 
presents  had  been  for  many  years  known  and  classified 
under  the  terms  "  alcoholic  paralysis,''  "general  spinal 
paralysis,"  "acute  ascending  myelitis,"  and  had  been 
erroneously  referred  to  disease  of  the  spinal  cord.  In 
I  sill,  Dumenil,'  of  Rouen,  recorded  a  case  of  paralysis, 
in  which  lesions  of  the  nerves  were  found  after  death, 
and  two  years  later  he  published  another  similar  case.- 
But  no  notice  was  taken  of  these  cases  until  1876,  when 
Eichhorst,  of  Berlin,  recorded  a  case' of  widespread  dis- 
ease nt  the  peripheral  nerves.  This  article  of  Eichhorst, 
and  those  of  Joffroy,4  in  1879,  Leyden,'  1880,  Lancereaux,1 
1881,  and  Grainger  Stewart,"  1881,  attracted  attention  to 
the  new  disease,  and  many  observations  followed;  so 
that,  in  1884,  Buzzard  "  was  able,  in  the  ilarveian  lectures, 
to  present  a  clinical  picture  of  the  affection,  and  the 
writer,  in  1887, 8  in  the  Middleton  Goldsmith  lectures, 
was  able  to  collect  a  large  number  of  facts  bearing  upon 
the  pathology,  etiology,  and  diagnosis  of  this  disease. 

Pathology. — The  lesions  in  multiple  neuritis  are  limited 
lo  the  peripheral  nerves,  and  arc  found  to  lie  more  intense 
in  the  peripheral  brandies  of  those  nerves  than  in  the 
nerve-trunks.  The  condition  found  is  one  of  degenera- 
tion, similar  in  all  respects  to  the  degeneration  present 
after  injury  of  a  nerve  (see  Neuritis).     The  medullary 
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ally  subside  as  the  affection  reaches  its  height.  Their 
recurrence,  as  the  case  goes  on,  may  be  regarded  as  a 
favorable  symptom,  however  annoying,  for  they  fre- 
quently precede  recovery,  and  are  among  the  last  evi- 
dences of  the  disease  to  disappear.  Pain  is  usually  pies- 
sent  as  well  as  paresthesia*.  It  may  occasionally  he 
sharp  in  character,  but  is  usually  moderate  and  not  con- 
tinuous.  At  times  it  may  be  lancinating,  and  so  severe 
as  to  necessitate  the  use  of  morphine.  But  it  is  rarely  as 
distressing  as  in  cases  of  locomotor  ataxia.  Tenderness 
in  the  nerves  and  muscles  is  a  constant  symptom.  It 
may  be  so  marked  that  the  limbs  cannot  be  moved  or 
handled,  and  thus  it  may  interfere  with  the  application 
.if  electricity  and  massage.  When  the  tenderness  and 
pain  are  referred  to  the  joints,  as  not  infrequently  occurs 
in  the  early  stage  of  the  disease,  the  case  may  be  mis- 
taken for  one  of  acute  articular  rheumatism,  and  if  the 
joints  are  swollen  or  the  limbs  edematous,  the  difficulty 
of  diagnosis  is  greatly  increased. 

In  addition  to  these  subjective  feelings,  some  demon- 
strable disturbance  of  the  various  sensations  is  usually 
present.  Hyperesthesia  to  touch,  and  also  to  electricity, 
is  not  infrequently  observed  during  the  first  few  weeks. 
It  is  usually  followed  by  some  anesthesia,  although  this 
rarely  becomes  complete.  In  some  cases  the  loss  of  tac- 
tile sense  is  quite  evident  from  the  onset,  either  limited 
to  the  cutaneous  distribution  of  some  special  nerve,  in 
which  case  oddly  shaped  areas  of  insensibility  will  be 
found  :  or,  as  is  most  often  the  case,  about  uniformly  dis- 
tributed over  the  distal  parts  of  the  extremities.  When 
the  anesthesia  is  at  its  height  the  patient  has  difficulty 
in  locating  a  touch  upon  the  limb,  even  though  he  feels 
it.  The  transmission  of  pain  and  temperature  sensations 
is  always  delayed,  but  the  impressions  are  usually  felt 
quite  acutely.  The  sense  of  pressure  has  been  tested  in 
only  a  few  cases,  and  in  those  it  was  decidedly  impaired. 
The  muscular  sense  escapes  being  involved  in  some  cases, 
but  in  others  it  is  the  most  profoundly  disturbed  of  all 
the  senses.  When  it  is  involved,  the  incoordination  and 
ataxia  are  well-marked  symptoms,  and,  as  already  stated, 
si  line  of  the  cases  have  been  mistaken  for  locomotor 
ataxia,  because  of  the  predominance  of  the  disturbance 
of  muscular  sense. 

These  sensory  symptoms  are  usually  limited  to  the 
forearms  and  hands,  and  to  the  legs  and  feet.  In  a  few 
cases  they  have  involved  the  entire  extremities,  and  even 
the  trunk  ;  and  one  case  of  facial  tingling,  with  anaesthe- 
sia, has  been  recorded.1'2  The  skin  reflexes  are  usually 
preserved.  In  a  very  few  cases  the  sensory  symptoms 
have  been  entirely  wanting. 

The  special  senses  are  rarely  affected  in  multiple  neu- 
ritis. It  is  true  that  optic  neuritis  has  occurred  in  a  few 
cases,  and  in  two  cases  hearing  as  well  as  sight  has  been 
affected.  These  cases  prove  that  no  nerve  can  be  said  to 
be  exempt  from  implication  in  this  disease,  but  the  lia- 
bility to  affection  seems  to  be  slight  in  the  case  of  the 
nerves  of  special  sense. 

The  motor  symptoms  are  as  marked  and  as  important 
as  the  sensory.  Paralysis,  beginning  as  simple  weak 
ness,  with  a  feeling  of  fatigue  on  any  exertion,  gradually 
increases  in  severity,  until  at  the  height  of  the  disease  it 
becomes  complete.  It  usually  comes  on  rapidly,  so  that, 
within  two  weeks  the  patient  is  helpless;  but  it  may  be 
less  Midden,  and  not  deprive  him  of  the  power  of  walk- 
ing and  of  using  his  hands  for  two  or  three  months.  In 
a  few  rases  a  very  acute  onset  is  recorded,  all  the  s\  mp- 
toms  developing  within  three  or  four  days.  The  distri- 
bution of  the  paralysis  is  not  uniform  at  the  outset.  It 
may  develop  in  the  muscles  supplied  by  a  single  nerve, 
anil  advance  to  others  ;  it  may  begin  in  all  the  muscles 
of  the  legs,  and  then  involve  those  of  the  forearms  ;  it, 
may  commence  in  all  four  extremities  at  once.  It  is  al- 
ways more  severe  in  the  muscles  which  move  the  joints 
of  the  feet  and  hands,  and  the  ankles  and  wrists.  It 
rarely  invades  those  which  move  the  knees  and  elbows. 
When  the  disease  is  fully  developed,  all  the  muscles  be- 
low the  knees  and  elbows  are  much  weakened,  or  totally 
paralyzed.  In  a  few  cases  those  of  the  thighs  and  arms 
are  involved  also,  and  occasionally  the  muscles  of  the 


trunk  and  those  of  respiration  become  affected  and  the 
patient  dies.  In  some  cases  of  multiple  neuritis  the 
motor  cranial  nerves  become  involved  ;  those  of  the  eye 
and  of  the  face  being  most  liable  to  invasion.  It  is  only 
in  fatal  cases  that  the  action  of  deglutition  has  been  af- 
fected ;  aud  when  the  pneumogastnc  is  invaded,  and  the 
heart  becomes  rapid  and  irregular,  the  prognosis  is  al- 
ways grave.     Spasms  rarely  occur. 

The  paralyzed  muscles  are  relaxed,  flabby,  and  atro- 
phied ;  they  may  or  may  not  lose  their  mechanical  irrita- 
bility, but  their  normal  tone  is  always  lost,  and  hence 
tin'  so-called  tendon  reflexes  are  abolished.  To  the  elec 
trie  current  their  excitability  is  very  rapidly  and  mark- 
edly changed  ;  but  the  conditions  which  have  been  ob- 
served are  quite  various.  Sometimes  there  is  a  simple 
diminution  of  excitability,  and  then  a  very  strong  faradic 
or  galvanic  current  is  needed  to  produce  contractions. 
Frequently  all  faradic  excitability  is  lost,  and  then  the 
muscles  react  to  a  galvanic  current  only.  In  this  condi- 
tion it  may  require  a  very  strong  galvanic  current  to  pro- 
duce contraction,  and  this  fact  is  quite  pathognomonic 
of  neuritis.  For  in  anterior  poliomyelitis,  where  the 
muscles  respond  to  galvanism  only,  it  does  not  require 
a  strong  current  to  cause  a  motion  until  some  months 
after  the  invasion.  The  action  of  the  different  poles  is 
not  uniform.  In  many  cases  the  contraction  of  the  mus- 
cle when  stimulated  with  the  positive  pole  is  greater  than 
when  stimulated  with  the  negative  pole,  and  the  con- 
tractions may  be  sluggish.  Then  the  reaction  of  de- 
generation is  present.  But  in  some  cases  the  normal 
condition  is  found,  and  the  negative  pole  produces 
stronger  contractions  than  the  positive  pole.  If  the 
muscles  that  are  not  paralyzed  be  tested,  the  same  elec- 
trical changes  may  often  be  discovered  in  them.  A  loss 
of  faradic  irritability  and  a  marked  decrease  in  the  gal- 
vanic irritability  of  the  muscle  and  nerve  are,  therefore, 
important  symptoms  of  multiple  neuritis.  And  as  the 
disease  goes  on  to  recovery  a  gradual  increase  in  the 
galvanic  irritability  occurs,  a  fact  which  is  often  of  much 
aid  in  prognosis,  if  careful  measurements  of  the  strength 
of  current  used  be  made  by  the  galvanometer. 

As  a  result  and  accompaniment  of  the  paralysis,  abnor- 
mal positions  are  assumed  by  the  limbs.  The  dropped 
wrist  and  dropped  foot  are  quite  characteristic  of  mul- 
tiple neuritis.  But  other  deformities  may  be  present. 
In  a  few  cases  there  have  been  extreme  contractures  of 
all  the  extremities  in  flexed  position.  And  not,  infre- 
quently the  appearance  of  the  claw-shaped  hand,  and 
some  one  of  the  various  forms  of  talipes,  indicates  :l. 
serious  shortening  of  one  set  of  muscles,  and  correspond 
ing  weakness  of  its  opponents.  These  deformities  usu- 
ally subside  as  the  power  returns,  or  if  they  do  not 
they  can  be  corrected  by  proper  manipulation  and  hy 
apparatus.  In  a  few  cases  it  has  been  necessary  to  re- 
sort to  tenotomy,  but  a  permanent  deformity  has  not 
been  recorded. 

The  vaso-motor  and  trophic  symptoms  are  less  constant 
than  those  already  described.  They  are  present  in  the 
epidemic  form  in  all  cases,  and  are  especially  severe.  In 
some  cases  marked  (edema  has  been  an  early  and  a  per- 
manent symptom.  This  may  develop  in  the  bit  ami 
hands,  or  may  appear  about  the  joints.  It  usually  is 
temporary.  The  circulation  is  not  impaired  any  more 
than  is  customary  in  a  limb  whose  muscles  are  inactive, 
and  coldness  and  cyanosis  are  rarely  sufficient  to  attract 
attention.  Sometimes  profuse  perspiration  is  a  notice- 
able symptom,  being  limited  to  the  paralyzed  parts.  It 
may  be  offensive,  and  by  its  evaporation  always  causes  a 
complaint  of  coldness.  In  other  cases  glossy  skin  makes 
its  appearance  early,  and  remains  until  regeneration  of 
the  nerves  begins.  Its  disappearance  in  one  of  my  own 
cases  was  the  first,  sign  of  recovery  in  the  lower  extrem- 
ities. Other  forms  of  trophic  disturbance  arc  rarely  nut 
with  in  multiple  neuritis.  And  this  is  quite  remarkable 
in  view  of  the  fact  that  it  has  been  the  tendency  of  late 
to  refer  such  trophic  affections  as  ulcerations,  bed  sores, 
gangrene,  pemphigus,  and  various  eruptions  to  lesions  of 

the  nerves.  Il  is  Hue  that  intlammat  ions  of  the  joints, 
resembling  those  appearing  in  acute  rheumatism,  sunn- 
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examination  fails  to  reveal  the  characteristic  symptoms 
of  general  diffuse  myelitis,  while  the  limbs  are  very 
tender  to  pressure,  multiple  neuritis  may  be  suspected. 

The  cases  of  beriberi  arc  divided  into  two  general 
classes,  according  to  their  severity. 

There  are,  first,  slight  cases,  in  which  the  onset  is  grad- 
ual, being  usually  preceded  by  a  little  fever,  eoryza,  and 
conjunctivitis,  which  cease  when  the  actual  symptoms 
commence.  The  patient  first  notices  a  weak  and  heavy 
feeling  in  his  legs,  and  finds  that  he  tires  so  easily  that 
mot  walk  as  much  as  usual.  The  tired  feeling  is 
soon  associated  with  numbness  and  pain  in  the  legs,  and 
with  a  slight  cedematous  swelling.  Then,  if  not  before, 
palpitation  of  the  heart,  oppression  and  weight  in  the 
epigastrium,  loss  of  appetite,  and  general  malaise  are  felt, 
and  the  patient  finds  it  necessary  to  apply  for  treatment. 
An  examination  then  shows  some  diminution  of  power  in 
tin-  feet  ami  legs,  and  also  in  the  hands,  with  loss  of  ten- 
don reflexes,  and  much  tenderness  in  the  muscles,  which 
show  a  diminished  electric  excitability.  There  is  never 
any  ataxia,  though  the  patient  sways  when  his  eyes  are 
closed.  There  is  discovered  a  slight  degree  of  ames- 
thesia,  of  irregular  distribution,  chiefly  in  the  legs  and  in 
the  radial-nerve  region  on  the  forearms.  Though  the 
patients  look  pale,  it  is  usually  impossible  to  find  anaemia 
by  examination  of  the  blood.  The  circulation  in  the  ex- 
tremities is  sluggish.  The  heart  is  irregular  and  rather 
rapid,  and  the  oedema  of  the  extremities  indicates  a  fail- 
ure of  its  power.  Dr.  Wallace  Taylor  '*  finds  that  a 
sphygmographic  tracing  is  characterized  by  a  sudden  high 
upstroke  in  ventricular  systole,  by  a  precipitous  descent 
from  the  apex  of  the  percussion-wave,  and  by  dicrotism. 
Beyond  this  point  these  cases,  which  make  up  the  major- 
ity, do  not  advance.  They  usually  recover  in  a  few  days, 
or  at  most  a  month  ;  although  a  few  become  chronic  and 
require  several  months  before  the  cure  is  complete. 

There  are,  secondly,  severe  cases.  These  may  present 
three  different  types.  There  is  the  atrophic  or  dry  type, 
in  which,  after  an  onset  similar  in  nature  to  that  in  the 
Blight  cases,  but  much  more  rapid,  the  weakness  devel- 
ops into  a  true  paralysis,  associated  with  marked  wast- 
ing of  the  muscles  and  reaction  of  degeneration,  with 
great  diminution  of  galvanic  excitability.  Within  a  week 
the  patient  has  to  go  to  bed,  and  then  the  paralysis  soon 
spreads  from  the  legs  to  the  arms,  and  may  involve  the 
trunk  and  even  the  face.  The  entire  muscular  system 
wastes  away  till  the  patient  is  a  mere  skeleton.  In  ad- 
dition to  the  motor  symptoms  there  is  great  sensory  dis- 
turbance. The  suffering  from  pain,  paresthesia?,  and 
general  muscular  tenderness  is  extreme,  and  the  patient 
lies  totally  helpless,  and  unable  to  tolerate  the  lightest 
touch.  The  skin  may  be  glossy.  There  is  usually  some 
anaesthesia,  but  it  is  never  complete,  although  it  may  in- 
volve the  entire  body.  The  temperature  sense  is  seldom 
affected.  Pain  may  be  delayed  in  transmission.  There 
are  no  gastric  symptoms,  and  no  cedema.  Some  cases 
prove  fatal  from  general  exhaustion,  or  intercurrent  dis- 
ease, but  the  majority  recover  after  a  convalescence 
which  lasts  a  year  or  more,  during  which  the  muscular 
system  is  rebuilt. 

There  is,  secondly,  the  hydropic  or  wet  type.  In  these 
heart-failure  appears  early,  and  is  associated  with  a 
marked  decrease  of  arterial  tension  and  much  cedema  of 
the  entire  body,  effusion  into  the  cavities  being  added  to 
that  beneath  the  integument.  The  swelling  of  the  oedem- 
atous  parts  conceals  the  atrophy  which  is  going  on  in 
the  muscles,  but  this  is  indicated  by  the  paralysis,  which 
is  as  severe  as  in  the  preceding  form,  and  it  becomes 
evident  during  recovery  when  the  oedema  has  subsided. 

There  is,  thirdly,  the  acute  pernicious  type.  In  this 
all  the  symptoms  of  the  two  former  types  appear  in  rapid 
succession,  and,  in  addition,  gastrointestinal  symptoms 
and  a  suppression  of  urine  combine  to  make  the  condi- 
tion an  alarming  one.  Effusions  into  the  pleura  and 
pericardium  appear  early.  The  pulse  becomes  small 
and  irregular,  and  cyanosis  indicates  the  heart-failure 
which  precedes  death. 

Prognosis. — The  prognosis  of  multiple  neuritis  is  good, 
excepting  in  severe  alcoholic  cases,  and  in  the  very  se- 


vere forms  of  beriberi  just  described.  The  progress  of 
the  recovery  may  be  slow,  in  some  cases  two  years  may 
elapse  before  it  is  complete,  but  seven  months  may  be 
considered  the  average  duration,  and  slight  cases  may 
get  well  in  three  months. 

Treatment. — The  majority  of  the  cases  being  toxic  in 
origin,  the  most  important  indication  is  to  remove  the 
cause.  Total  abstinence  from  alcohol  is  necessary  for  at 
least  two  years  after  recovery  to  prevent  a  relapse.  Lead 
and  other  poisons  must  be  eliminated  from  the  system. 
Such  hygienic  measures  as  may  be  used  to  counteract 
influences  of  an  infectious  kind  must  be  employed.  The 
direct  treatment  of  the  disease  is  aided  by  the  sponta- 
neous tendency  to  recover  in  a  person  whose  constitu- 
tion is  sound,  and  whose  strength  is  maintained  by  gen- 
eral tonic  treatment.  It  is  possible  to  hasten  the  process 
of  regeneration  by  the  use  of  full,  nutritious,  and  espe- 
cially fatty  diet,  including  cream  and  cod  liver  oil  ;  and 
by  the  administration  of  strychnine,  phosphorus,  iron, 
and  arsenic,  no  one  remedy'  being  continued  for  more 
than  three  weeks  at  a  time.  The  use  of  warm  and  cold 
douches  to  the  paralyzed  limbs,  of  skilful  massage  when 
the  tenderness  lias  sufficiently  subsided,  and  of  mild  (10 
ma.)  constant  stabile  galvanic  currents  along  the  limbs, 
probably  aids  the  regeneration  by  stimulating  the  circu- 
lation and  increasing  metamorphosis  of  tissue.  The 
daily  use  of  the  interrupted  galvanic  current  to  the  mus- 
cles, of  sufficient  strength  to  produce  contraction  in 
them,  gives  them  proper  exercise  to  maintain  their  tone. 
Rest  is  enforced  by  nature  for  some  time,  but  moderate 
exercise  is  indicated  during  recover}',  but  should  not  lie 
carried  to  the  point  of  fatigue.  M.  Allt  n  Starr. 
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MUSCULAR  RHEUMATISM  is  an  indefinite  and  un- 
scientific term,  applied  to  certain  painful  states  of  the 
voluntary  muscles.  That  it  is  a  misnomer  in  the  meat 
majority  of  cases,  at  least,  there  can  be  no  doubt,  for  the 
fact  is  established  that  the  essential  pathological  condi- 
tions, and  many  of  the  important  symptoms  pertaining  to 
rheumatism,  are  wanting  in  this  affection. 

The  term  myalgia  has  been  proposed  as  a  substitute, 
and  as  a  proper  designation  of  most  of  the  disorders  usu- 
ally grouped  as  muscular  rheumatism.  Myalgia  signifies 
merely  muscular  pain,  and  suggests  no  erroneous  theory 
as  to  its  cause  and  nature.  Sensation,  however,  is  not 
an  endowment  of  muscular  fibre,  and,  in  its  last  analy- 
sis, this  symptom  must  be  referred,  not  to  the  muscular 
tissue  proper,  but  to  the  sensory  nervous  filaments  sup 
plied  to  the  part  affected. 

Whether  the  prime  cause  of  the  painful  sensations  con- 
veyed through  the  nerves  resides  in  the  ultimate  nervous 
fibrils  themselves,  in  the  neurilemma,  in  the  muscular 
fibres,  or  in  their  enveloping  sheaths,  must  be  left  for  fut- 
ure researches  to  determine.  But  with  the  light  before 
us  the  pain  appears  to  be  neuralgic— neuralgia  which 
does  not  involve  the  nervous  trunks  or  their  larger 
branches,  and,  consequently,  which  does  not  follow  their 
courses,  and  which  presents  no  painful  points — the  point* 
douloureux  of  Valleix;  a  neuralgia  affecting  possibly 
only  the  primitive  nerve-fibrils  or  the  smaller  fasciculi, 
and  the  tissues,  perhaps,  in  intimate  relations  with  them, 
and  therefore  diffused,  and  more  or  less  uniformly  dis- 
tributed through  a  single  muscle  or  a  group  of  muscles. 
Morbid  changes  in  the  affected  muscles  are  rarely 
found.  The  symptoms  have  been  ascribed  to  hyper- 
emia, to  Blight  effusion  or  exudation,  and  to  subacute  in- 
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appears  beneath  the  corn,  and  spreading  in  the  direction 
of  least  resistance,  advances  into  the  soft  parts  of  the 
sole,  moving  toward  the  bone.  Possibly  the  column  of 
-.oft  parts  compressed  beneath  the  corn,  and  the  bone  be- 
Death  which  it  lies,  may  perish  almost  en  masse,  as  would 
appear  to  be  the  case  with  the  tissues  in  acute  bed-sores 
of  spinal  origin.  A  sinus  forms  leading  to  the  bone, 
while  around  the  margin  of  this  opening  the  epithelium 
continues  to  heap  itself  up.  The  sore  appears  to  be  set 
Upon  a  mound  of  hardened,  thickened  integument,  and  it 
thus  happens  that  the  depth  of  the  ulcer  or  the  length  of 
the  sinus  is  greatly  increased. 

Perforating  ulcer  of  the  foot  is  generally  solitary,  but 
may  be  multiple.  It  is  occasionally  hereditary.  While 
a  corn  may  be  in  many  cases  the  exciting  cause,  a  cen- 
tral or  peripheral  nerve-lesion  is  now  generally  regarded 
as  the  predisposing  cause.  Similar  ulcers  are  met  with 
in  anesthetic  leprosy,  in  locomotor  ataxia,  and  in  par- 
alyzed  limbs.  The  sensory  nerve-fibres  distributed  to  the 
affected  foot  in  perforating  ulcer  are  generally  diseased. 

Perforating  ulcer  is  treated  by  Treves  as  follows  :  The 
patient  is  put  to  bed  and  the  foot  is  kept  continually 
poulticed  with  linseed  meal.  This  causes  the  epithelium 
to  soften  and  swell  up,  so  that  at  the  end  of  twenty-four 
hours  the  ring  around  the  sore  appears  as  a  very  promi- 
nent, softish,  white  mound.  All  this  redundant  epider- 
mis is  then  shaved  away  with  a  scalpel,  and  the  poultice 
is  reapplied.  At  the  end  of  another  twenty-four  hours 
the  deeper  layers  of  epithelium,  that  were  not  affected  by 
the  first  poulticing,  have  become  swollen  and  prominent. 
They  are  in  turn  cut  away.  The  poultice  is  again  ap- 
plied and  the  scalpel  used  day  by  day,  until  the  whole  of 
the  epidermic  mass  has  been  removed.  This  will  be  ac- 
complished at  the  end  of  from  ten  to  fourteen  days.  By 
this  time  the  skin  about  the  ulcer  will,  as  a  result  of  the 
continued  poulticing,  have  peeled  off  in  a  thick  white 
layer,  and  around  the  sore  will  be  nothing  but  thin,  fresh 
pink  epidermis,  looking  active  and  healthy.  The  ulcer, 
iu  the  meantime,  will  be  found  to  have  become  clean, 
and  in  consequence  of  the  loss  of  its  cutaneous  boundary, 
it  will  appear  less  deep.  The  poultices  are  now  discon- 
tinued, and  to  the  sore  is  applied  a  paste,  of  the  consis- 
tency of  thick  cream,  composed  of  salicylic  acid  and 
glycerine,  to  which  is  added  some  carbolic  acid,  in  the 
proportion  of  ten  minims  to  the  ounce.  This  ulcer  soon 
heals,  and  when  the  patient  gets  up  he  is  instructed  to 
wear  over  the  part  a  thick  pad  of  felt  plaster  with  a  hole 
in  its  centre  that  corresponds  to  the  scar  of  the  recent 
sore.     The  plaster  should  be  always  worn. 

Unfortunately  this  treatment  is  often  unsuccessful, 
and  it  is  necessarily  so  if  the  bone  is  diseased.  In  that 
case  the  carious  bone  must  be  removed,  or  the  toe  or  the 
foot  must  be  amputated  ;  but  even  then  the  disease  is  apt 
to  return  in  neighboring  parts.  As  a  hist  resort,  Messrs. 
Savory  and  Butlin  recommend  the  use  of  an  artificial  leg 
attached  to  the  bent  knee,  so  that  the  foot  may  be  car- 
ried without  having  to  take  any  part  in  supporting  the 
weight  of  the  body  (McCall  Anderson). 
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PHARYNGEAL  BURSA,  NEUROSES  OF  THE.  That 
the  nasal  pharynx  is  exquisitely  sensitive  to  retlex-pro- 
ducing  impressions  is  a  fact  which  has  been  known  for 
some  time,  and  the  older  medical  literature  contains  ino 
l.ited  examples  of  neurotic  phenomena  of  various  kinds 
emanating  from  pathological  conditions  of  this  region. 
These  reflex  neuroses  of  the  nasal  pharynx  were,  how- 
ever, almost  unknown,  except  to  special  workers  in  this 
field,  until  the  publication  of  a  brochure  by  Dr.  Torn- 
waldt,1  of  Dantzig,  in  which  prominent  attention  was 
drawn  to  the  subject,  and  which  invested  the  so-called 
bursa  pharyngea  with  a  pathological  importance  hither- 
to unrecognized  and  undescribed. 


According  to  Tornwaldt,  this  bursa  is  a  constant  in- 
tegral part  of  the  rhinoscopic  picture,  and  can  always 
be  recognized,  sometimes  as  a  furrow,  sometimes  as" a 
blind  cul-de-sac.  directly  in  the  middle  line  in  the  cen- 
tre of  a  curve  drawn  from  the  upper  edge  of  the  poste- 
rior nares  to  the  atlas.  This  sac  is  the  Frequent  seat  of 
various  pathological  processes — hyperemia,  cystic  for- 
mations, hypersecretion,  and  simple  and  purulent  inflam- 
mation ;  and  these  often  lead  to  reflex  disturbances,  such 
as  asthma,  cough,  nasal  polypi,  various  ear  troubles, 
neuralgia,  inflammatory  conditions  of  the  naso-bronchial 
tract,  etc.  He  furthermore  maintains  the  proposition 
that  naso-pharyngeal  catarrh  has  its  starting-point,  in 
very  many  cases,  in  a  localized  pharyngeal  bursitis,  and 
that  its  cure  is  possible  only  after  destruction  of  the  bursa 
itself.  His  treatment  accordingly  consists  in  the  obliter- 
ation of  the  bursa  by  means  of  nitrate  of  silver,  following 
insufflations  of  this  agent  (1  to  10)  with  the  application 
of  the  fused  stick  directly  to  the  sac.  Tornwaldt's  hasty 
enthusiasm  carries  him  to  the  startling  statement  that,  of 
892  cases  of  naso-pharyngeal  disease  examined  by  him, 
202  were  primary  affections  of  the  pharyngeal  bursa. 

There  are  many  objections  which  may  lie  urged  against 
the  theory  of  Tornwaldt.  In  the  first  place,  the  very 
constancy  and  existence  of  the  pharyngeal  bursa  is  a 
subject  of  dispute  among  distinguished  anatomists,  and 
besides,  according  to  my  experience,  the  appearances 
described  by  Tornwaldt  are  by  no  means  constant  in  the 
rhinoscopic  image. 

In  the  second  place,  when  we  consider  the  changes 
which  take  place  in  the  pharyngeal  vault,  during  the 
different  stages  of  inflammatory  affections  of  the  nasal 
pharynx — the  frequent  formation  of  cysts  of  varying 
shape  and  contents,  the  formation  of  depressions,  fur- 
rows, and  other  conditions  of  the  pharyngeal  tonsil  (sec 
for  fuller  account  the  article  on  Chronic  Naso-pharvn- 
geal  Catarrh,  Vol.  V.  of  this  Handbook,  pp.  207-20K), 
it  will  be  readily  understood  how  easily  mistakes  in  diag- 
nosis may  occur,  or  how  difficult  it  often  is  to  differen- 
tiate between  well-recognized  appearances  in  the  patho- 
logical anatomy  of  post-nasal  inflammation  and  the 
theoretical  primary  bursitis  of  Tornwaldt.  That  such 
errors  have  indeed  been  committed,  is  evident  from  some 
of  the  recent  literature  on  the  subject. 

It  is  highly  improbable,  nor  are  there  any  just  grounds 
for  belief,  that  an  organ  of  such  comparatively  trilling 
anatomical  and  physiological  importance  should  be  vested 
with  the  peculiar  privileges  assigned  to  it  by  the  fol- 
lowers of  Tornwaldt.  Since  I  became  aware  of  Torn- 
waldt's researches,  I  have  searched  in  vain  for  what 
might  be  unequivocally  termed  a  primary  pharyngeal 
bursitis.  When  the  bursa  has  been  involved,  it  has 
invariably  been  so  in  connection  with  well-marked  and 
far-advanced  naso-pharyngeal  disease  ;  so  that,  from  the 
standpoint  of  my  own  clinical  experience,  I  am  unable 
as  yet  to  confirm  the  observations  of  Tornwaldt.  Naso- 
pharyngeal disease  is  the  most  common  affection  of  this 
climate,  . 'Hid  the  innuendo  of  Carroll  Morgan,  that  the 
postulate  of  Tornwaldt  regarding  the  irreat  frequency  of 
primary  disease  of  the  bursa,  living,  as  he  docs,  in  a  city 
of  small  population,  has  not  been  confirmed  by  the 
vast  majority  of  specialists  residing  in  large  cities,  and 
commanding  an  immense  amount  of  clinical  material, 
may  possibly  carry  with  it  considerable  force.' 

While,  then,  Tornwaldt's  observations  must,  for  the 
present,  be  taken  with  a  considerable  amount  of  reserva- 
tion, they  have,  at  least,  directed  prominent  attention  to 
a  field  of  naso-pharyngeal  pathology  of  exceedingly  meat 
interest  and  importance.  From  them  we  may  learn  the 
lesson  that,  in  order  to  dissipate  certain  inveterate  naso- 
pharyngeal affections,  we  must  not  rely  on  astringents, 
alteratives,  et  id  omne  genus,  but  we  must  destroy  the 
source  of  the  discharge. 

My  own  observations  concerning  this  class  of  naso- 
pharyngeal neuroses,  may  be  briefly  summed  up  in  the 
following  propositions  : 

1.  The  nasal  pharynx  is,  in  quite  a  large  proportion  of 
individuals,  exceedingly  sensitive  to  reflex-producing 
stimulation. 
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Pharyngeal  Buma, 
Poultice*. 


centa  may  be  the  direct  cause  of  abortion  ;  or,  in 
consequence  of  the  obstruction  to  the  circulation 
through  the  placental  vessels  following  fibrous  atrophy 
of  the  placenta,  the  foetus  may  be  deprived  of  nourish- 
ment, and  will  then  be  expelled  prematurely.  After  de- 
livery portions  of  the  diseased  placenta  may  be  retained, 
either  because  it  is  so  softened  as  to  tear  readily,  or  in 
consequence  of  the  adhesions  between  the  placenta  and 
the  wall  of  the  uterus. 

Symptoms. — These  are  so  indefinite  that  even  Simpson 
lavs  little  stress  on  them.  The  patient  usually  complains 
of  severe  pain  in  the  uterus  and  loins.  In  one  instance 
the  woman  had  chills  and  elevation  of  temperature  in  the 
middle  of  pregnancy,  accompanied  by  irregular  dis- 
charges of  blood  from  the  uterus.  11.  C.  Coe. 

i  Maladies  du  Placenta,  18ti9. 

a  Prize  Essay  on  The  Morbid  Anatomy  of  the  Placenta,  American 
Journal  of  Obstetrics,  vol.  iii.,  1871. 

1  Nouveau  Diet,  de  Med.  et  de  Chir.  Pratiques,  vol.  xxviii.,  article 
Placenta.  *  Anat.  Path.,  tome  i. 

6  Repertoire  G6n.  d'Anatomie,  tome  iii..  p.  71. 

•  £tudes  Anatomiques  sur  1'fEuf  dans  PKspeoe  llumaiue.  p.  123. 

POULTICES  were  formerly  one  of  the  most  common, 
as  well  as  most  popular,  applications  for  all  local  inflam- 
mations, whether  or  not  complicated  with  open  wounds. 
Being  readily  obtained,  quickly  and  easily  prepared,  in- 
expensive, and  grateful  in  their  effects,  they  have  from 
time  immemorial  entered  largely  into  the  treatment  of 
very  many  of  the  inflammatory  affections  of  the  body. 
Although  supplanted  in  many  instances  in  later  years  by 
antiseptics,  more  particularly  in  open  wounds,  yet  they 
are  still  a  favorite  application,  and  justly  so,  with  many 
practitioners. 

Unless  otherwise  specified  in  this  article,  the  term 
poultice  will  mean  one  applied  hot,  i.e.,  at  a  tempera- 
ture of  about  ninety-two  degrees.  Poultices  act  as  a 
local  stimulant.  By  their  effect  upon  the  nerves  of  the 
skin  and  of  the  vaso-motor  system,  the  circulation  is  in- 
Creased,  congestion  is  relieved,  tension  is  diminished, 
the  temperature  is  lowered,  absorption  is  hastened,  and 
resolution,  or  suppuration,  according  to  the  degree  of 
the  inflammation,  is  promoted.  It  is  more  than  doubt- 
ful if  the  application  of  a  hot  poultice  determines  the 
formation  of  pus.  That  process  depends  more  upon  the 
type  of  the  inflammation  and  the  susceptibility  of  the  in- 
dividual, than  upon  any  local  application  which  may 
have  been  made.  Properly  prepared  and  applied,  and 
frequently  renewed,  a  poultice  is  to  most  people  a  most 
grateful  and  comfortable  remedy.  Occasionally  it  pro- 
duces irritation  of  the  skin,  showing  itself  in  the  form 
of  small  pustules  or  acne,  and  more  rarely  it  increases 
rather  than  diminishes  the  pain  and  discomfort. 

It  may  be  laid  down  as  a  general  rule  that  poultices  are 
indicated  in  any  acute  localized  inflammation  attended 
by  the  usual  symptoms  of  heat,  throbbing  pain,  conges- 
tion, and  swelling.  Hence  they  are  called  for  in  cases 
of  circumscribed  cellulitis,  as  abscesses,  boils,  and  car- 
buncles, inflamed  lymphatic  vessels  and  glands,  phlebitis, 
diffused  cellulitis,  and  phlegmonous  erysipelas.  Acute 
synovitis  and  acute  rheumatic  inflammations  of  the 
joints  are  often  benefited  by  this  mode  of  treatment. 
A  jacket  poultice  in  pneumonia  is  a  favorite  application 
with  many  practitioners,  and  for  a  day  or  for  a  few  days 
it  is  often  very  grateful  to  the  patient.  But,  as  in  acute 
peritonitis,  it  soon  becomes  irksome  from  its  weight  and 
disagreeable  clamminess.  In  the  early  stages  of  local 
peritonitis  and  in  pelvic  cellulitis,  a  poultice  is  one  of  the 
most  satisfactory  applications.  But  in  this,  as  in  most 
other  affections,  the  feelings  of  the  patient  are  to  be  con 
suited.  The  effect  of  a  blister  is  increased  and  pro- 
longed by  the  immediate  and  continued  application  of  a 
poultice.  Chronic  synovitis  of  the  knee  or  other  large 
joints  is  well  treated  bjr  the  repeated  application  of  small 
blisters,  one  or  two  inches  in  diameter,  and  poultices. 
This  treatment,  of  course,  does  not  preclude  fixation, 
pressure,  and  aspiration. 

Poultices  with  an  occasional  blister  form  a  good 
method  of  treatment  in  buboes,  and  inflamed  lymphat- 
ics in  other  localities.     They  promote  resolution  or  sup 


puration.  as  the  case  ma}-  be,  and  under  many  circum- 
stances they  may  be  continued  even  after  suppuration 
has  taken  place.  The  writer  is  confident,  however,  that 
the  best  treatment  for  suppurating  glands  is  free  incision 
and  thorough  curetting,  followed  by  careful  antisepsis. 
This  opinion  is  based  upon  a  pretty  large  experience  in  a 

metropolitan  hospital,  too  often  a  constant  abiding-place 
for  this  class  of  patients.  These  inflamed,  broken  down 
glands  act  as  a  foreign  body,  and  the  process  of  removal 
by  suppuration  and  ulceration  is  a  long  and  tedious  one. 

Poultices  are  desirable  in  the  removal  of  crusts  and 
scabs  in  certain  forms  of  skin  disease,  and  neglected  sores 
and  ulcers.  They  also  serve  a  good  purpose  in  many 
instances  as  a  placebo,  by  preventing  the  application  of 
all  sorts  of  harmful  materials,  and  that  constant  med- 
dling and  fussing  which  is  so  irresistible  for  some  peo- 
ple, until  the  character  of  the  affection  is  sufficiently  de- 
veloped to  indicate  the  proper  method  of  treatment  A 
poultice  seldom  does  harm,  even  if  it  does  no  good,  a 
statement  which  cannot  be  made  of  several  applications 
in  common  use.  Occasionally  the  tissues  become  soft, 
sodden,  and  flabby,  from  a  too  long  continuance  of  poul- 
tices. Under  these  circumstances,  repair  is  more  rapid 
under  other  dressings.  Poultices  have  been  applied  to 
cases  of  strangulated  hernia,  under  the  impression  that 
an  abscess  was  forming,  and  thus  valuable  time  has  been 
lost.  But  this  was  the  fault  of  the  diagnostician,  and 
not  of  the  application.  Objections  have  also  been  made 
that  poultices  are  not  cleanly,  and  that  they  become 
matted.  That  depends  upon  the  way  in  which  they  are 
made,  the  material  used,  and  the  care  taken  in  their  ap- 
plication and  renewal.  Properly  managed,  these  objec- 
tions are  of  little  account. 

Poultices  are  made  of  flaxseed  (linseed)  meal,  slippery 
elm  bark,  bread  and  milk,  crackers,  hops,  poppies,  ar- 
row-root, starch,  charcoal,  yeast,  bran,  ice,  etc.,  to  say 
nothing  of  the  multitude  of  domestic  articles  which 
enter  into  their  composition,  such  as  apples,  carrots, 
potatoes,  turnips,  cranberries,  tomatoes,  spices,  etc. 
Whatever  may  be  the  material  of  which  a  poultice  is 
made,  it  should  be  soft,  smooth,  moist,  free  from  lumps 
and  other  irritating  substances.  It  should  be  applied  as 
hot  as  can  be  borne  comfortably,  should  be  well  covered 
and  secured  in  place,  and  should  be  changed  as  often  as 
it  becomes  cool,  stiff,  or  otherwise  uncomfortable.  It 
may  be  necessary  to  renew  them  every  hour  in  sonic 
cases;  in  others  they  maybe  left  on  for  from  six  lo 
twelve  hours,  according  to  circumstances. 

Poultices  may  be  variously  medicated,  as  with  lauda- 
num, digitalis  leaves  in  suppression  of  urine,  carbolic 
acid,  chlorinated  soda,  permanganate  of  potash,  etc. 

For  ordinary  purposes  flaxseed  meal  makes  as  good  a 
poultice  as  anything.  It  should  be  freshly  ground,  as 
it  then  contains  a  considerable  amount  of  oily  and  glu- 
tinous materials,  which  are  very  desirable.  It  is  to  be 
stirred  into  boiling  water  to  the  consistence  of  a  thin 
batter,  and  is  to  be  thoroughly  mixed.  It  should  be 
smooth  and  pasty,  free  from  lumps  and  sticks.  It  may 
lie  spread  about  one-half  or  three-fourths  of  an  inch 
thick  upon  any  kind  of  moderately  firm  cloth,  lying 
upon  a  hot  plate  or  other  warm  surface  It  is  then  cov- 
ered with  cheese-cloth,  muslin,  or  other  thin  material,  to 
prevent  the  meal  from  drying  and  adhering  to  the  skin. 
The  edges  having  been  turned  in,  or,  what  is  better, 
basted  together  with  a  needle  and  thread,  the  poultice  is 
to  be  applied  gently  and  slowly  to  the  part,  to  accustom 
it  to  as  great  a  degree  of  heat  as  is  desirable  without  pain 
or  shock.  The  poultice  should  be  several  inches  larger 
than  the  inflamed  area,  and  is  to  be  covered  with  oil-silk 
or  paper,  rubber,  or  other  impervious  material  to  confine 
the  heat  and  moisture.  Over  all  may  be  placed  a  layer 
of  cotton  wadding  or  batting  (the  former  is  more  conve- 
nient), and  the  whole  should  be  secured  firmly  in  place 
by  a  roller  or  many-tailed  bandage,  or  by  a  swathe.  It 
is  to  be  renewed  every  two  to  four  hours,  as  a  rule.  If 
allowed  to  remain  too  long  it  becomes  stiff.  Dr.  Oross 
considered  the  slippery  elm  poultice  as  the  best  that  could 
be  made  ;  it  is  particularly  useful  in  burns. 

A    most    admirable    poultice    is    made    of    starch,    the 
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Whenever  they  migrate  many  degrees  below  these 
lines  a  series  of  profound  physiological  changes  set  in, 
which  continue  in  proportion  to  the  length  of  resi- 
dence. On  the  other  hand,  if  we  look  at  the  intertropi- 
cal races  approaching  the  latitude  of  the  white  race,  we 
see  a  host  of  deleterious  influences  begin,  that  gradually 
grow  worse,  in  proportion  to  the  distance  from  the  equa- 
tor. As  the  varied  regions  have  their  natural  order  of 
fauna  and  flora,  so  they  have  their  appropriate  races  of 
man  ;  neither  can  transgress  its  fixed  limits  without  eu- 
tl  mgering  its  existence  or  incurring  deterioration.  .Man, 
like  the  animals  and  plants,  bears  the  stamp  of  geograph- 
ical areas,  and  while  he  is  able  through  his  intelligence 
to  overcome  many  of  the  usual  obstacles  of  climate,  yet 
these  digressions  are  sooner  or  later  found  to  react  upon 
him,  frequently  leading  to  disaster  or  even  death.  In 
some  countries  everything  tends  to  hinder.  Volney  says, 
"that  neither  the  Mamelukes,  who  were  a  Caucasian 
race,  nor  the  Turks,  who  are  Mongolians,  unless  they 
married  native  women,  which  the  Mamelukes  never  did, 
could  continue  their  race  in  Egypt,  all  their  offspring 
perishing  in  the  first  or  second  generation."  Dr.  Ken- 
neth McKinuon  says  of  the  children  in  Bengal,  that 
"even  where  there  is  no  tangible  disease,  nutrition  and 
oxygenation  do  not  appear  to  go  on  favorably  ;  the  skin 
is  pale,  the  muscles  wanting  in  substance  and  tone  ;  the 
joyous  spirit  of  children  is  absent,  the  body  is  inert,  the 
mind  listless."  Children  born  of  English  parents  in  In- 
dia sicken  and  die  when  they  pass  the  age  of  about  six 
years  (Peschel). 

This  is  so  well  authenticated  that  the  late  Mr.  Twining 
states  that  after  much  search  and  careful  inquiry,  he 
was  unable  to  find  anywhere  a  sample  of  the  third 
generation  from  unmixed  stock  of  Europeans. 

No  Asiatic  race  has  ever  shown  that  it  possessed  the. 
power  of  resistance  or  the  power  of  progress.  The  Hin- 
doos were  of  Caucasian  origin,  but  having  been  exposed 
during  countless  generations  to  the  same  succession  of 
depressing  influences  of  climate,  a  temperament  has 
been  developed  which  differs  widely  from  that  of  Euro- 
peans. This  is  seen  in  their  want  of  energy,  their  incapa- 
city to  withstand  disease,  and  their  tendencies  to  early 
exhaustion,  possessing,  as  they  do,  neither  muscular  nor 
nervous  power.  In  approaching  the  equator  from  each 
side,  it  has  been  found  that  the  mortality  is  increased  as 
we  come  nearer,  and  consequently  the  average  duration 
of  life  is  shortened,  observation  going  to  show  that  the 
proportional  number  of  individuals  who  attain  a  given 
age  always  differs  in  different  climates,  and  the  warmer 
the  climate,  other  things  being  equal,  the  shorter  the  du- 
ration of  life.  An  early  puberty  is  always  associated 
with  an  early  decline.  In  the  limits  of  Europe  we  find 
this  illustrated, -the  longevity  varying  from  twenty-eight 
in  the  Roman  slates  to  forty-six  in  England.  In  an  esti- 
mate made  a  few  years  since  by  Dr.  0.  F.  Campbell  ' 
upon  the  adult  male  members  of  the  order  of  Odd-Fel- 
lows  of  the  United  States,  he  found  that  the  death-rate 
in  the  Southern  or  tropical  States  was  just  twice  as  great 
as  that  in  the  temperate  ones  of  the  North,  the  figures 
being  30  for  the  former  and  15  for  the  latter  annually 
per  1,000. 

With  regard  to  morbidity,  he  found  that  the  average 
sickness  in  weeks  for  each  hundred  was  .266  for  the 
Northern  States,  and  .946  for  the  Southern.  Dr.  Eklund, 
of  Stockholm,  in  an  investigation  of  the  mortality  rates 
among  children  under  one  year  of  age,  in  the  various  na- 
tions of  the  earth,  found  the  lowest  among  those  in  Eng- 
land, Belgium,  Denmark,  Sweden,  and  Switzerland, 
where  it  fluctuates  between  14.3  and  26.2  per  100  annual- 
ly, and  the  highest  in  Austria,  Russia,  and  Germany, 
where  it  varies  between  31  and  48  per  100,  the  average 
being,  for  all  Europe,  twenty-five  per  cent,  of  all  deaths. 
These  illustrations  are  capable  of  wide  elaboration,  and 
they  indicate  the  potent  influence  of  climate  and  race  in 
predisposing  the  system  toward  the  ouset  of  disease. 

Passing  to  the  consideration  of  another  factor  that  also 
exercises  a  very  marked  influence  in  determining  the 
Character  of  disease,  we  do  so  under  the  heading  of  class 
or  social  condition.     There  can  now  be  but  little,  if  any, 


question  but  that  this  is  a  very  important  element  in  the 
inception  and  sequela'  of  disease.  Among  many  of  the 
members  of  the  darker  races,  who  exist  under  the  most 
imperfect  hygienic  and  sanitary  surroundings,  this  influ- 
ence is  widely  felt.  It  has  been  found  that  in  London 
the  death  rate  among  the  rich  is  from  12.5  to  25  per 
1,000,  and  for  the  poor  it  is  from  2.1  to  3S.S  per  1,000. 
The  well-to-do  in  England  have  an  average  life  of  fifty- 
live  years,  while  that  of  the  artisan  class  of  Lambeth  is 
only  twenty-nine  and  a  half  years. 

The  effects  of  class  upon  infectious  and  contagious 
diseases  has  been  ably  worked  out  by  Korosi,  a  statisti- 
cian of  Buda-Pesth,  and  he  finds  it  as  follows  :  Exclud- 
ing deaths  in  infancy,  he  found  that  the  upper  class  had 
a  longevity  of  fifty-two  years,  the  middle  class  of  forty- 
five  years,  and  the  poorer  class  forty-one  and  a  half 
years.  In  the  matter  of  susceptibility  to  disease,  he 
found  that  cholera,  small-pox,  measles,  and  typhoid 
fever  were  more  prevalent  among  the  poor  ;  and  diph- 
theria, croup,  pertussis,  and  scarlet  fever  in  the  well-to- 
do.  Zymotic  diseases,  as  a  whole,  were  sixty  per  cent. 
more  frequent  among  those  living  in  basements  than  in 
higher  domiciles.  But  the  increased  mortality  in  under- 
ground tenements  applied  only  to  certain  diseases,  espe- 
cially measles  and  pertussis,  while  diphtheria  and  scarlet 
fever  were  ten  per  cent,  less  fatal  than  in  people  living 
above  ground.  In  regard  to  other  statistics  of  this  char- 
acter it  has  been  shown  that,  in  Dublin,  in  the  first  ela^s 
of  society,  including  professors  and  independent  people, 
the  mortality  was  22.5  per  1,000.  In  the  second,  or  mid- 
dle class,  it  was  25.4  per  1,000.  For  the  third  class, 
composed  of  shopkeepers,  artisans,  etc.,  it  was  26.1  per 
1,000  ;  while  for  the  fourth  class,  occupants  of  work- 
houses, jails,  and  those  in  general  service,  it  was  37. 5  per 
1,000. 

Along  with  these  elements  that  act  as  predisposing 
conditions  to  disease,  we  have  others,  doubtless  equally 
or  more  influential.  There  seem  to  be  certain  qualities 
of  the  individual  organism  that  have  a  very  potent  influ- 
ence in  warding  off  or  inviting  pathogenic  factors.  So 
far  investigation  has  not  furnished  much  that  is  tangi- 
ble and  certain  in  this  field,  yet  the  future  appears  to  be 
filled  with  great  possibilities  for  science.  In  a  series  of 
articles  published  in  The  Lancet,  in  1888,  upon  the  pathol- 
ogy of  infectious  and  infective  diseases,  the  well  known 
pathologist,  Joseph  Coates.  of  London,  states  his  con- 
clusions as  follows  :  "  We  have  seen  that,  in  the  case  of 
a  large  number  of  diseases  of  this  class,  inheritance, 
whether  we  take  it  more  broadly  in  the  race  or  more  par- 
ticularly in  the  family,  has  an  undoubted  and  frequently 
a  very  great  influence  on  the  susceptibility  to  infection. 
This  varying  degree  of  susceptibility  exists  in  the  case  of 
diseases  which  are  demonstrably  due  to  the  action  of 
micro-organisms,  and  we  are  driven  to  the  conclusion 
that  a  micro-organism  which  is  pathogenic  in  the  indi- 
viduals of  one  race  to  a  high  degree,  is  non-pathogenic, 
or  nearly  so,  in  the  individuals  of  another  race.  Recur- 
ring to  our  remarks  on  the  general  principles  of  inherit- 
ance, it,  seems  necessary  to  refer  this  difference  in  sus- 
ceptibility to  fine  differences  in  the  structure  and  activity 
of  the  tissues.  We  have  seen  that  the  differences  in  the 
races  depend  on  variations  in  the  details  of  their  tissue-, 
such  as  might  singly  seem  to  be  of  comparatively  lit- 
tle moment.  The  differences  in  individuals  of  the  same 
race  are  still  more  minute,  and  depend  on  still  finer  va- 
riations in  the  details  of  the  tissues.  Coming  to  un- 
doubted cases  of  inheritance  of  morbid  conditions,  we 
saw  by  illustration  that  it  was  variations  in  the  details  of 
structure  and  function  which  are  the  subject  of  inherit- 
ance. In  ichthyosis  it  is  the  structure  and  mode  of 
growth  of  the  epidermic  cells  ;  in  haemophilia  it  is  the 
structure,  presumably,  of  the  blood-vessels ;  in  Daltonism, 
the  finer  details  of  the  structure  and  function  of  the 
retina. 

"  In  all  these  cases  it  is  the  structure  and  activity  of 
the  finer  elements  of  the  tissues  concerned  that  are  at 
fault.  When  we  find  that  the  varying  susceptibility  to 
infectious  and  infective  diseases  is  also  related  to  inheri- 
tance, then  we  must,  I  think,  relate  it  to  the  same  kind 
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differences  of  susceptibility  and  immunity,  in  connection 
with  their  history  as  manifested  among  the  differenl 
races  and  nations.  It  is  but  just  that  the  author  should 
here  express  his  indebtedness  to  "  Hirsch's  Handbook  of 

Geographical  and  Historical  Pathology  "  for  much  of  the 
contained  in  the  accounts  of  diseases  that  follow. 
Phthisis. — No  race  or  nationality  enjoys  complete  im- 
munity from  phthisis,  but  with  respect  to  frequency 
there  are  marked  contrasts  as  to  place  and  people.  Tak- 
ing the  mean  death-rate  for  the  whole  world  at  82  per 
1,000  of  population,  and  the  average  of  phthisis  to  be  3 
for  1,000,  we  find  that  the  deaths  from  consumption  to  be 
nearly  one-seventh  of  the  whole  mortality7.  The  follow- 
in-  table,  taken  from  Hirsch,  shows  the  variations,  with 
regard  to  its  frequency  in  Europe  and  other  portions  of 
the  earth  : 


Locality. 

Period. 

Deaths  per  1,000  popu- 
lation. 

1854  to  1867 

1871  to  1876  

1861  to  1876 

1876  to  1883 

1877  to  1880 
1848  to  1855 

IMS  to  1855 
1859  to  1S69 
1869  to  1874 
1869  to  1874 

1850  to  I860 

1S55  to  1858 

1865  to  1870 

1861  to  18711 

1855  to  1867 

1S74  to  1878 

1848  to  1855 

1866  to  1875 

1861  to  1876 

1876  to  1883 

1811  to  1840 
1846  to  1848 
1805  to  1837 
1870 

2.21 
2.53 

8.6 

(For  small  towns)  2.12 
3.6 
3.0 
2.5 

Wales 

3.3 
3.1 

Holland 

South  Holland 

2.46 

i  28 

1.S6 

3.0 

2.9 

5.2 

5.0 

4.0 
2.22 

Milan 

4.04 

3.69 

2.39 

3.45 

3.9 

3.7 

3  2 
3.45 

Stockholm 

Boston  

4.1 

3.0 
3.8 
3.S 
5.3 

4.1 

1807  to  1840 

1870 

5.6 
3.1 

1819  to  182(1 

1870 

4.1 
4  0 
3.7 

1870 

3.9 

1870 

4.15 

1880 

1.9 

1871  to  1883 

1871  to  1879 
1865  to  1874     .. 

3.4 
5.4 

7.7 

These  figures  are  as  reliable  as  it  is  possible  to  obtain, 
and  they  show  very  marked  differences  in  the  death-rates 
from  consumption  as  to  time,  place,  and  people.  Among 
the  most  noteworthy  facts  associated  with  the  distribu- 
tion of  phthisis  is,  that  it  is  as  common  in  sunny  Italy  as 
in  foggy  England,  and  that  it  is  absent  from  the  islands  of 
the  northern  latitudes,  such  as  Iceland,  Faroe,  Shetland, 
and  the  Hebrides,  where  the  disease  is  practically  un- 
known. It  seems  to  be  more  common  in  Sweden  than 
in  Norway.  In  the  island  and  mainland  of  Denmark  it 
stands  at  about  the  average  mean  of  frequency,  and  the 
same  is  true  of  Russia  in  Europe.  In  England  the  heavi- 
est mortality  is  in  London. 

In  Ireland  consumption  is  the  chief  source  of  mortal- 
ity :  indeed,  wherever  the  Irish  race  is  found,  this  liabil 
ity  and  destructiveness  of  tuberculosis  crops  out.  As  lo 
the  lightness  of  the  death-rate  in  Switzerland  generally, 
where  the  average  is  the  lowest,  being  only  1.86  per 
1,000,  there  are  marked  contrasts  in  different  localities. 
In  Frieburg  it  is  as  low  as  0.81,  while  in  Easelstadt  it  is 
as  high  as  3.57  per  1,000. 

In  France  the  centres  of  mortality  are  cities,  the  same 
being  true  of  Spain.  Italy  has  a  general  average  of  2.45, 
which  varies  in  places  from  0.89  at  Basilicata  to  3.34  in 
Lombardy.     In  the  eastern  countries  of  Asia,   such  as 


Persia,  Syria,  and  Armenia,  the  disease  has  but  little  in- 
fluence on  the  death-rate ;  these  parts  being  almost  totally 

free  from  it.  The  nomadic  life  of  the  people  in  these 
countries  has  doubtless  much  to  do  in  keeping  off  this 
disease,  since  when  they  exchange  their  tents  for  houses 
it  is  seen  io  occur.  M.  Robinson,  of  Constantinople,  sent 
a  communication  to  tin.  "  Congress  for  the  Study  of  Tu- 
berculosis," held  in  Paris,  July,  1SSS,  in  which  he  Mates 
that,  notwithstanding  the  fact  that  the  inhabitants  lived 
much  in  the  open  air.  and  under  the  best  hygienic  con- 
ditions, tuberculosis  was  now  very  prevalent,  and  ten  pet- 
cent,  of  all  his  patients  were  suffering  from  this  disease. 
It  is  said  that  the  disease  is  rarer  in  India  than  in  corre- 
sponding /.ones  of  the  Western  Hemisphere,  though  there 
it  is  upon  a  gradual  increase.  Boudin  maintains  that 
there  exists  an  antagonism  between  malaria  and  phthisis. 
This  is  corroborated  by  M.  de  Brun,  of  Syria,  and  Piot, 
of  Cairo.  The  type  of  the  disease  as  it  occurs  in  some 
places,  such  as  Ceylon,  China,  and  Japan,  seems  to  be 
particularly  malignant.  Verrier  says  it  is  very  common 
in  all  the  yellow  races.  Within  the  last  fifty  years  there 
has  been  a  considerable  increase  in  phthisis  in  the  in- 
terior of  Brazil  and  the  other  slates  of  South  America. 
In  Victoria,  Australia,  in  180(5,  this  disease  caused  six 
per  cent,  of  all  deaths,  while  in  Melbourne  it  rose  be- 
tween 1865  and  1869  from  2.22  to  2.52.  The  mortality 
at  present  among  the  inhabitants  of  South  Australia  is 
1.008  per  1,000. 

Among  negroes  and  Indians  this  is  the  leading  cause 
of  death,  but  whether  these  preponderances  are  due  more 
to  race  peculiarities  or  to  unpropitious  circumstances  of 
life,  there  seems  to  be  some  doubt.  That  change  of 
climate  does  have  a  considerable  effect  is  well  known. 
Of  the  British  soldiers  sent  to  the  Bahamas,  the  deaths 
were — for  each  1,000  of  whites  2,  and  of  negroes  7. 
Among  those  sent  to  Gibraltar,  the  proportions  were  6.1 
for  whites,  and  33.5  for  negroes,  in  each  1,000  soldiers. 
In  1803  and  1810  the  British  Government  imported  three 
or  four  thousand  negroes  into  Ceylon;  in  1820  there  re- 
mained only  four  hundred  and  forty  all  told. 

Says  Bartolacci,  in  his  book  upon  Ceylon  :  "  II  is  a  re- 
markable fact  that  of  nine  thousand  negroes,  from  the 
Fast  Coast  of  Africa,  who  have  been  employed  as  soldiers 
by  the  Dutch  Government,  scarcely  a  tract;  of  them  re- 
mains." Here  we  have  a  very  pronounced  confirmation 
of  the  fact  that  migration  lo  a  colder  climate  by  the 
negro  is  always  followed  by  a  rise  in  the  susceptibility 
to  phthisis.  Pruner  calls  attention  to  the  fact  that  at 
Khartoum,  latitude  17  X.,  with  a  temperature  lower 
than  that  of  the  mountains  around,  consumption  ensues 
among  negro  captives,  as  well  as  among  the  Arabs  of  the 
desert,  whenever  the)'  lay  aside  their  nomadic  habits  and 
live  in  houses,  even  when  it  is  in  a  warmer  climate. 
This  certainly  has  an  important  bearing  upon  the  ques- 
tion of  the  increase  of  phthisis  among  the  negro  popula- 
tion since  the  Civil  War.  The  change  in  their  mode  of 
life  has  brought  about  an  effeminacy  of  constitution 
which  has  greatly  added  to  their  liability  to  enthetic  dis- 
eases. 

In  the  United  States  the  censuses  of  1850,  1860,  and 
1870  show  that  for  this  period  the  whole  country  had  a 
mortality  ranging  between  2.51  and  2.54  per  1.000  popu- 
lation, though  in  the  Western  States  it  was  as  low  as  1.11 
and  1.34.  A  comparison  of  the  cities  of  the  North  and 
South  shows  that  the  average  in  the  North  is  2.82,  while 
in  the  South  it  is  4.25  per  1,000  population.  We  must 
look  for  the  causes  of  this  disparity  in  the  preponderance 
of  the  colored  element  in  tin'  Southern  cities.  This  af- 
fords an  interesting  proof  of  the  observation  that  phthisis 
is  largely  diffused  through  Hie  urban  population,  and  that 
ii  is  at  these  centres  thai  we  lind  the  highest  death-rate. 
In  the  convict  prisons  of  this  country,  from  1829  to  18  15, 
the  average  mortality  among  whites  dying  from  phthisis 
was  11.16  per  1,000,  but  in  the  penitentiary  of  Pennsyl- 
vania it  was  for  blacks  40.71.  and  for  those  in  Maryland 
prisons  2S.49.  The  negro  population  of  New  York,  un- 
der the  same  restrictions,  had  an  annual  mortality  of  11  per 
1.000.  Corson,  of  Savannah,  in  his  observations  upon 
"The  Future  of  the  Negro  in  the  United  States, "  says  that 
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and  these  in  strangers.  Of  Newfoundland,  where  it 
came  with  the  first  settlers  of  the  island,  Gras  says.  "  [ 
have  not  found  a  single  trace  of  it  having  been  developed, 
and  I  have  never  seen  an  infant  that  would  justify  its 
being  transmitted  by  heredity."  Lange  says  of  Green- 
land :  "It  is  a  remarkable  fact  that  there  is  absolutely  no 
>yplii!is  here  ;  about  the  fact  there  is  no  doubt,  and  the 
strangeness  of  it  will  be  less  when  we  remember  that  the 
>aiiic  is  true  of  Iceland.  The  circumstance  is  explicable 
simply  ami  solely  on  the  ground  that  Greenlanders  and 
lei  la  in  lets  have  immunity  from  syphilis,  for  there  is  no 
lack  of  opportunities  for  infection,  since  vessels  fre- 
quently visit  here  with  syphilis  on  board,  and  prostitu- 
tion is  far  from  uncommon." 

In  this  connection  Fritsch  has  said  :  "  Syphilis  is  rare 
(in  Central  Africa)  and  it  occurs  in  Bechuana  Land  only 
in  scattered  cases,  mostly  imported  from  Cape  Colony, 
though  there  are  materials  with  which  to  controvert  the 
assertion  that  the  disease  does  not  hold  with  pure 
Ethiopian  blood.'-  Borius  and  Darwin  say  that  the  ne- 
groes in  Madagascar  are  exempt,  while  the  Hovas,  of 
the  .Malay  race,  are  frequently  and  seriously  affected 
with  it.  It  has  been  found  that  Europeans  infected  at 
Chinese  ports  are  much  more  severely  affected  with  it 
than  the  natives.  This  seems  also  to  give  rise  to  the  no- 
tion that  syphilis  contracted  from  the  darker  races  is 
serious  in  the  whites,  something  which  my  professional 
experience  corroborates.  The  first  cases  of  this  disease 
that  reach  a  country  are  generally  the  worst.  Aborigines, 
as  a  rule,  suffer  more  than  immigrants.  In  contrast  to 
the  assertions  made  by  Livingstone,  it  has  been  found 
that  the  negroes  of  both  coasts  of  Africa  have  it  badly 
and  suffer  equally  with  any  race.  From  a  study  of  two 
hundred  and  thirty-one  cases  occurring  in  negroes,  Dr. 
Henry  R.  Carter  ("  Report  of  Surgeon-General  Marine 
Hospital  Service,"  1883)  was  enabled  to  make  the  follow- 
ing deductions  :  "  To  conclude,  it  may  be  stated  that 
syphilis  pursues  a  mild  course  in  the  negro  race,  milder 
than  in  the  white.  It  is  marked  by  but  few  cutaneous 
lesions  ;  .  .  .  nodes  and  periostitis  rare,  caries  and 
deep  ulcerations  rare  in  early  syphilis." 

How  far  the  factor  of  race  is  accountable  for  this  ex- 
emption, is  not  plain.  The  Icelanders  belong  to  the 
Scandinavian  stock,  which  pays  a  heavy  tribute  in  Nor- 
way, Sweden,  and  Denmark.  The  Greenlanders  are  of 
the  same  blood  as  the  Eskimos  inhabiting  the  west  coast 
of  North  America,  and  the  latter  have  had  terrible  visita- 
tions from  it  in  the  past. 

Livingston  says,  in  his  "  Travels  :  "  "  A  certain  loath- 
some disease  which  decimates  the  North  American  In- 
dians and  threatens  extirpation  to  the  South  Sea  Islanders, 
dies  out  in  the  interior  of  Africa  without  the  aid  of  med- 
icine. And  the  Bangwakatse,  who  brought  it  from  the 
West  Coast,  lost  it  when  they  came  into  their  own  land 
southwest  of  Kolobeng.  It  seems  incapable  of  perma- 
nence in  any  form  in  persons  of  pure  African  blood 
anywhere  in  the  interior  of  the  country.  In  persons  of 
mixed  blood  it  is  otherwise,  and  the  virulence  of  the  sec- 
ondary symptoms  seems  to  be,  in  all  the  cases  that  came 
to  my  care,  in  exact  proportion  to  the  greater  or  less 
amount  of  European  blood  in  the  patient.  Among  the 
Coronnas  and  Griquos  of  mixed  blood,  it  produced  the 
same  ravages  as  in  Europeans  ;  among  the  half-blood 
Portuguese  it  was  equally  frightful  in  its  inroads  on  the 
system,  but  in  the  pure  negro  of  the  central  parts  it  is 
ipiite  incapable  of  permanence." 

The  last  census  shows  that  forty-three  per  cent,  of 
those  reported  as  dying  from  venereal  disease  were 
children  under  five  years  of  age.  In  those  parts  of  the 
country  where  distinctions  are  made  between  white  and 
colored  and  Irish  and  German  parentage  the  propor- 
tions are :  Colored,  3.0;  whites,  1.7;  Irish,  1.4;  and  Ger- 
man, 1.3  per  1,000  deaths  from  known  causes.  In  Eng- 
land and  Wales  the  deaths  from  syphilis  were,  in  1880, 
4.1  per  1,000  deaths  from  all  causes.  The  Pacific  coast 
shows  the  highest  rate  of  any  section,  being  for  San 
Francisco  and  Oakland  7.38  per  1,000  deaths.  In  an  arti- 
cle published  in  the  Philadelphia  Medical  and  Surgical  Re- 
porter, June  9,  1888,  the  writer  called  attention  to  the  fact 
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that  "  syphilis  is  more  common — both  the  hereditary  and 
the  acquired   forms — in  the  Southern   negro  rhan   i'n  the 

white  race,  and  is,  as  a  rule,  more  amenable  to  treatment 

than  in  the  white  or  mixed  races"  ("Diseases  of  the 
Southern  Negro  ").  Corson,  of  Savannah,  says  of  syphi- 
lis :  "The  most  aggravated  eases  in  my  practice  have 
been  among  the  colored,  the  secondary  and  tertiary  Symp- 
toms are  severe  and  prolonged,  and  the  inherited  form  is 
very  fatal,"  which,  by  way  of  contrast,  shows  that  exp< 
riences  an-  liable  to  dilfer. 

Measles.— Susceptibility  to  the  pathogenic  factors  of 
this  disease  is  seen,  from  its  general  geographical  distri 
bution  over  the  entire  earth,  to  he  almost  uniformly  shared 
by  the  whole  of  mankind,  of  whatever  race  or  nationality. 
Among  the  colored  races  it  is  seen  in  its  worst  forms 
and  leads  to  disastrous  results  exceptionally  often  as  com- 
pared with  the  experienceof  the  whites.  'The  reason  for 
this  has  been  thought  to  lie  rather  in  their  unfavored 
conditions  of  life  than  in  any  pronounced  physiological 
peculiarity  inherent  in  them.  This  disease  seems  to  be 
quite  independent  of  all  climatic  influence,  though  it 
does  occur  mostly  during  the  colder  seasons  of  winter, 
spring,  and  autumn.  It  seems  to  run  an  equally  mild 
course  in  tropical  and  subtropical  regions  as  in  the  tem- 
perate, though  in  some  particular  sections,  as  in  the 
Himalayas,  in  Madagascar,  and  in  Honduras,  it  takes  on 
a  particular  malignancy  of  type.  Fuchs  says  in  this  con- 
nection: "There  are  certain  parts  of  England,  France, 
and  Holland  where  the  disease  is  most  malignant,  es- 
pecially in  the  presence  of  malaria." 

Squire  has  written  in  the  Medical  Times  n>i>l  <!<iz,tu 
for  1887  an  account  of  the  epidemic  in  the  Fiji  Islands 
which  destroyed  20,000,  or  nearly  one-fourth  of  the  en- 
tire population.  In  the  epidemic  which  prevailed  in 
1865  among  the  Confederate  forces  engaged  in  the  Civil 
War,  there  occurred  38,000  cases,  and  1,900  deaths,  a 
mortality  of  52.0  per  1,000,  which  in  some  instances 
reached  as  high  as  twenty  per  cent,  in  the  hospitals. 

During  the  siege  of  Paris  (1871),  out  of  215  of  the 
Garde  Mobile  who  contracted  measles  86,  or  forty  per 
cent,  perished.  Masterman  says  of  the  epidemic  that 
swept  through  the  National  Army  of  Paraguay,  at  the 
beginning  of  the  war  with  Brazil,  that  it  carried  off 
nearly  one-fifth  of  the  entire  army  in  three  months.  It 
is  known  that  among  uncivilized  people  the  mortality 
from  measles  is  sometimes  truly  appalling,  since  it  is 
always  here  that  the  disease  assumes  its  worst  type.  In 
an  epidemic  occurring  in  1749  among  the  Amazons,  of 
Brazil,  30,000  died;  in  some  instances  scarcely  a  vestige 
of  tribes  remained.  At  Astoria,  iu  1849,  among  a  tribe 
of  Indians,  one-half  perished  from  measles  ;  tin  disease 
was  equally  fatal  at  Hudson  Bay,  in  1*40,  and  also 
among  the  Hottentots  in  1852.  Fuchs  says:  "In  the 
north  and  in  the  elevated  districts,  the  inflammatory 
form  occurs,  while  in  the  south  and  in  the  tlat  places  it  is 
more  usually  the  asthenic  and  putrid  forms." 

Hirsch  considers  malignancy  due  more  to  mistakes  in 
dieting  and  treatment  than  to  other  influences,  and  lie 
accounts  for  the  great  diversities  in  epidemics  upon  these 
grounds.  Corson  (New  York  Medical  Times,  1887) 
says  :  "  The  eruptive  fevers  go  hard  with  the  colored.  I 
have  seen  three  epidemics  of  measles,  which  were  very 
severe  and  which  carried  off  many  (colored)  children." 

Small  rox. — It  is  a  matter  of  common  experience 
that  the  colored  races,  and  especially  negroes,  are,  ceteris 
paribus,  in  greater  danger  from  small-pox  than  the 
whites.  Sir  Kanal  Martin  says  he  has  never  Been  a  case 
in  India  in  a  European  child,  but  that  there  was  not  a 
year  in  which  it  did  not  occur  among  the  natives. 
Hirsch  looks  upon  India  and  Africa  as  the  oativi 
tor  this  disease',  and  certain  it  is,  that  the  disease  is  very 
common  among  the  yellow  and  black  races  of  the  Last. 
"The  members  of  the  human  family."  says  Pruncr, 
"that  are  most  susceptible  to  this  poison  are  negroes. 
Not  only  in  their  native  lands,  but  in  other  parts  of  the 
world  as  well,  they  are  the  lirsl  to  .succumb  to  the  epi- 
demic influence,  and  the  last  also." 

He  says  further  :  "  It  is  no  unusual  thing  to  sec  negroes 
attacked  as  soon  as  they  arrive  in  Egypt  (where  thej  cer- 
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rates  in  the  large  cities  of  the  United  States  is  a  little  over 
ten  in  a  thousand  more  than  for  the  rural  parts.  The 
regions  showing  the  greatest  prevalence  of  this  disease 
are  the  Upper  Mississippi  Valley,  Texas,  part  of  Missouri, 
Kansas,  Georgia,  and  South  Carolina.  In  Massachusetts 
;iiul  Michigan  the  deaths  from  cholera  infantum  amount 
to  15  per  cent,  of  the  total  mortality,  and  in  Boston  it  is 
22.18  per  hundred.  In  New  York  City,  the  deaths  from 
1805  to  1837  were  nearly  2  per  1,000  of  the  whole  popu- 
lation. During  recent  years  these  figures  have  increased 
considerably.  In  Philadelphia  the  mortality,  in  1872, 
was  reckoned  at  2.6  per  1,000  population  ("Transactions 
of  the  Pennsylvania  Medical  Association,  1873"),  while 
from  1819  to  1860  it  amounted  to  from  one-fourth  to  one- 
third  of  the  deaths  from  all  causes.  This  disease  is  at- 
tended with  a  frightful  mortality  in  some  of  our  larger 
Cities.  In  St.  Louis  (1841  to  1843),  and  at  Memphis, 
which  has  been  denominated  the  graveyard  of  children, 
it  is  very  high  (Grant,  American  Journal  of  the  Medical 
Beit  nces,  1853). 

We  possess  little  information  of  this  disease  in  Mexico, 
Central  and  South  America.  At  St.  Pierre,  in  Marti- 
nique, according  to  Rufz  {Arch.  deMed.,  Nov.,  1869),  it  is 
the  chief  cause  of  death  among  children  during  their  first 
year. 

At  Barbadoes,  Jackson  says  that  "  it  is  by  no  means  as 
common  as  might  be  expected  from  the  tropical  situa- 
tion." For  Asiatic  countries  there  are  no  accessible 
data,  but  the  inference  would  be  that  it  is  very  fatal, 
owing  to  the  general  prevalence  of  choleraic  disorders. 
Richardson  asserts  (Edin.  Medical  Journal,  1869)  that 
the  mortality  from  this  cause  is  large  in  Australia.  For 
Africa  the  only  mention  of  the  disease  is  at  Port  Said. 
Of  its  occurrence  among  the  colored  children  of  the 
Northern  States  little  has  been  written.  Corson,  of 
Savannah,  in  an  article  in  the  New  York  Medical  Times, 
1877,  claims  that  the  deaths  from  this  cause  among 
negroes  are  double  those  of  the  whites.  My  experience 
li  nils  me  to  believe  that  the  colored  children  who  suffer 
from  this  disease  in  nearly  every  instance  die,  the  bad 
qualities  of  the  lack  of  diet  and  attention  telling  fearfully 
upon  them.  In  European  countries  the  opinion  is  unani- 
mous that  this  is  one  of  the  leading,  if  not  the  first  cause 
of  death  in  children.  There  is  little  difference  in  the  sta- 
tistics of  the  cities  of  the  Eastern  and  Western  Hemi- 
spheres. In  Berlin  the  death-rate  per  1,000  population 
was  (1877  to  1882),  2.6;  in  Hamburg  (1874  to  1884),  1.9;  in 
Stuttgart  (1873  to  1878),  2.4;  in  K6nigsbexg(1858  to  1865), 
1.85;  in  Birmingham  (1873  to  1875),  2.04. 

Trismus  Neonatorum. — One  of  the  most  remarka- 
ble points  in  the  geographical  distribution  of  this  disease, 
as  compared  with  tetanus  in  adults,  is  the  much  greater 
prevalence  of  the  former  in  the  higher  latitudes,  and 
even  in  the  extreme  polar  regions  of  both  hemispheres. 
This  is  particularly  true  of  large  and  populous  towns, 
where  most  of  the  deaths  from  trismus  of  the  new-born 
are  among  the  poorer  classes  and  in  ill-kept  foundling 
asylums.  There  seems  to  be  but  one  opinion  on  the 
question  of  race  influence  upon  this  disease,  and  that  is 
that  the  negro  is  exceedingly  liable  to  its  attacks.  In 
Cayenne  this  disease  produces  terrible  ravages.  Accord- 
ing to  Hancock,  in  British  Guiana  trismus  kills  upon  an 
average  more  than  half  of  the  children  born.  In  Jamaica 
twenty-five  per  cent,  of  the  negro  children  die  each  year 
from  it.  It  is  equally  destructive  in  Barbadoes,  Grenada, 
ami  St.  Thomas.  In  the  States  of  South  America  tris- 
mus is  particularly  fatal.  Bourel-Roneiore  estimates  the 
deaths  from  this  cause  in  Rio  Janeiro  at  twenty  live 
per  centum  of  all  the  children  born.  In  the  city  of 
Buenos  Ayres,  with  a  population  of  200,000,  and  an  an- 
nual increase  of  1,000,  the  deaths  from  trismus  in   1875 

ire  145,  though  they  have  steadily  declined  since  1880, 
when  they  were  only  108  for  the  first  six  months  of  the 
yen.  Mantigazza  witnessed  a  dreadful  epidemic  at 
Monte  Video  in  1852.  In  the  tropical  regions  of  the 
eastern  countries  this  disease  is  fully  as  severe,  notably 
so  in  India,  Africa,  and  the  Malay  Archipelago.  It  is 
peculiarly  common  among  the  Jewish  and  Mohammedan 
children,  owing  to  the  traumatism  resulting  from  ablation 


of  the  foreskin.  According  to  Wylde  (1854)  it  was  com 
mon  in  Ireland.  Patema  also  mentions  it  as  occurring  in 
Italy.  In  the  Dublin  Rotunda  Hospital  the  death-rate 
from  1757  to  1782  was  Hi  per  cent,  and  most  of  these  were 
ascribed  to  trismus  neonatorum.  It  has  been  endemic  in 
Iceland,  where  it  has  caused  a  frightful  loss  of  life.  The 
WestinannS  Islands,  off  the  southern  coast,  were  visited 
in  1839,  and  the  mortality  reached,  according  to  Sehleis- 
ner,  64  percent.  In  New  Orleans  there  were,  out  of  a 
total  mortality  of  6,617,  249  deaths  from  trismus,  a  rate 
of  3.7  per  cent.  Baldwin  and  Dowell  have  described  its 
ravages  among  the  negro  children  of  the  South.  Corson 
says,  "trismus  nascentium  in  the  negro  is  of  frequent 
occurrence  as  compared  to  whites.  I  have  never  Been  a 
case  recover." 

\Yjiooimn<;-(  orcjii.— The  first  distinct  account  of  this 
disease  is  given  by  Baillon  as  occurring  in  the  sixteenth 
century.  The  native  habitat  of  the  disease  is  probably 
very  narrow,  and  does  not  correspond  to  its  present  dis- 
tribution. In  Europe,  whooping-cough  is  found  to  be 
pretty  generally  diffused,  though  the  most  fatal  forms 
are  found  in  the  northern  portion.  The  Scandinavian 
countries  are  great  sufferers.  In  Sweden,  from  1749  lo 
1764,  according  to  Rosenstein,  more  than  43,000  children 
died  of  it,  and  from  1862  to  1881,  86,000  are  reported  ac- 
cording to  the  official  returns.  It  is  reported  as  equally 
fatal  in  Norway,  Russia,  and  Denmark.  In  Prussia,  In  uii 
1875  to  1880,  the  deaths  reached  the  appalling  number  of 
85,000.  In  England  and  Wales  the  mortality  reports  show, 
for  1848  to  1855,  that  the  deaths  were  72,000.  and  from 
1858  to  1867  they  were  120,000.  The  disease  is  common 
in  Holland,  Germany,  Belgium,  France,  and  Ireland. 
In  the  last-named  country,  according  to  Wylde's  account 
(Edinburgh  Medical  and  Surgical  Journal,  1845),  it  has  the 
character  of  an  endemic  malady,  with  a  mortality  that 
ranks  fifth  on  the  list  of  death  causes.  During  the  pres- 
ent century  only  four  cases  have  been  recorded  as  oc- 
curring in  Iceland.  Finsen,  in  a  practice  of  seven  years, 
claims  to  have  never  seen  a  case.  There  have  been  only 
throe  epidemics  in  the  Faroe  Islands.  Tobler  asserts  that 
it  has  been  epidemic  in  Palestine,  and  it  is  known  to 
occur  in  Greece  and  Turkey.  In  India  it  ranges  from 
the  sea-coast  up  to  altitudes  of  from  6,500  to  8,000  feet. 
It  occurs  in  Java,  Sumatra,  and  Borneo,  as  well  as  in 
China  and  Japan. 

Australia  has  been  visited  by  epidemics  since  1830,  the 
principal  ones  occurring  in  the  years  1843  and  1H55.  Ac- 
cording to  Heyman  and  Waitz  ("  Diseases  of  Children 
in  Hot  Climates,"  1851)  the  disease  in  the  East  Indies  is 
found  as  often  among  the  children  of  the  Malay  and 
Japanese  population  as  among  those  of  the  Europeans. 
Milroy,  Mackay,  and  others  speak  of  its  occurrence  in 
India,  among  the  native  children,  in  ordinary  terms. 

In  Africa  it  has  occurred  only  in  a  few  regions  ;  Man 
ritius,  Madagascar,  and  Cape  Colony,  South  Africa,  the 
Soudan,  and  Algiers  have  had  visitations.  In  Egypt, 
according  to  Pruner,  it  is  said  to  occur  among  children 
of  every  color.  Experience  shows  that  this  is  a  disease 
that  possesses  little  or  no  regard  for  either  race  or  coun- 
try. It  occurs  in  all  classes  of  society,  though  it  seems 
to  be  more  fatal  among  the  poor  than  among  the  rich. 
The  high  mortality  that  appears  to  characterize  the  colder 
countries  must  be  attributed  to  climatic  factors  rather 
than  to  race  peculiarities. 

Tetanus. — A  noticeable  fact  connected  with  tetanus 
is  that  the  influence  of  race  upon  its  frequency  is  well 
marked.  It  is  more  common  in  all  the  darker  races,  and 
the  liability  seems  to  increase  in  a  direct  ratio  with  the 
depth  of  color  ;  and  while  it  is  comparatively  rare  in  the 
white  race,  it  is  particularly  common  in  the  nemo.  This 
facts  holds  good  not  only  for  those  regions  where  the 
dark-skinned  races,  and  especially  negroes,  have  been  in- 
troduced, such  as  the  Southern  Stales,  West  Indies,  and 
Brazil,  but  also  for  their  native  seats,  as  is  shown  by  the 

general  prevalence  of  tetanus  in  Senegambia  (Thevenot) 

and  other  countries  of  Africa.  Swart/,  mentions  the  oc- 
currence of  tetanus  on  the  West  Coast,  among  the  colored 
population  of  Cape  Colony  (Kaffirs  in  particular);  it  is 
found  also  amonir  the  dark  races  of  India  and  the   Easl 
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Bryilen  has  conjectured  that  high  temperature  predis- 
poses the  newcomer  to  the  disease  in  India.  This  same 
observation  has  been  made  with  regard  to  those  newly 
arriving  in  New  Caledonia,  where  it  is  staled  that  the 
natives  are  totally  exempt  from  typhoid  fever.  It  is  said 
that  the  Arabs  of  Algeria  are  scarcely  ever  attacked, 
though  the  disease  is  both  common  and  fatal  among  Eu- 
ropeans resident  there.  This  disease  is  rarer  and  milder 
in  lower  latitudes  than  in  higher,  but  whether  this  is  to 
be  attributed  to  climatic  factors  rather  than  to  others  re- 
mai  is  to  be  proven.  The  influence  of  race  is  manifested 
in  this  disease  to  the  extent  of  the  negro  being  less  liable 
than  the  white  ;  this  is  especially  true  as  regards  the 
former  in  their  natural  habitat,  though  change  of  resi- 
dence is  known  to  extinguish  this  protection  and  bring 
about  susceptibility. 

Tidyman  {Philadelphia  Medical  and  Surgical  Journal, 
1826)  calls  attention  to  the  frequent  occurrence  of  typhus 
(typhoid)  fever  among  the  negroes  of  the  Southern  States, 
who  at  that  time  were  free  from  malarial  influence.  Of 
forty-three  eases  of  typhoid  fever  treated  by  Sutton,  of 
Georgetown,  Ky.,  in  1846,  thirteen  were  among  negroes. 
Lewis  says  that  hundreds  of  negroes  died  in  the  winter  of 
1835-36.  of  this  disease,  in  central  Alabama  ;  and  Gaston 
Orleans  Medical  Journal,  1844)  speaks  of  its  fre- 
quent occurrence  among  the  negroes  of  South  Carolina. 

The  influence  of  class  is  seen  in  this  disease  in  that 
those  of  the  higher  walks  of  life  are  less  susceptible, 
though  when  attacked  they  suffer  the  most.  During  the 
year  1885,  the  death-rate  from  typhoid  fever  was  found 
to  he,  in  each  one  hundred  thousand  of  population,  as 
follows  :  Paris,  63  ;  London  and  Berlin,  17  ;  Vienna,  14, 
and  .Marseilles,  149.  In  the  year  1887,  the  mortality  from 
this  disease  was  stated  to  be,  in  each  1,000  deaths  from 
all  causes,  as  follows  :  London,  46.8  ;  Dublin,  16.05  ; 
Paris,  17.06;  Berlin,  44.0;  Geneva,  23.8;  Vienna,  20.9; 
St.  Petersburg,  29.0  ;  Lisbon,  14.5  ;  Cairo,  38.8  ;  Phila- 
delphia, 28.8,  and  New  York,  only  8.01. 

The  tenth  census  gives  the  mean  age  of  death  for  this 
country  at  t  wenty-seven  years.  The  rate  among  each  1 ,000 
deaths  from  all  causes  is  30.19.  In  comparing  the  rural 
and  urban  sections,  the  mortality  for  the  former  is  given 
at  36.0.  and  for  the  latter  at  16.7,  indicating  that  this  is  not 
altogether  a  disease  dependent  upon  sewerage  and  filth. 
Figures  relative  to  the  mortality  in  the  different  races 
show  that  the  whites  have  a  death-rate  of  33.9,  and  the 
negroes  one  of  31.7  per  1,000  deaths  from  all  causes.  The 
Irish  show  a  smaller,  and  the  Germans  a  larger,  death- 
rate  than  the  average  for  the  whole  country.  In  its  geo- 
graphical distribution  typhoid  fever  is  found  to  be  es- 
pecially common  in  the  central  States,  and  also  in  those  of 
Georgia,  Tennessee,  North  Carolina,  Alabama,  and  Texas. 

Ykllow  Fever. — Measured  by  its  range  over  the 
earth,  yellow  fever  holds  a  low  rank  among  infectious 
discuses.  This  limited  area  necessarily  limits  the  study 
of  its  comparative  features,  still  there  are  sufficient  data 
to  enable  us  to  distinctly  discern  the  influence  of  race 
and  nation  upon  its  phenomena.  The  early  history  of 
this  disease  is  involved  in  obscurity,  and  the  first  reliable 
account  comes  from  the  middle  of  the  seventeenth  cen- 
tury. The  distribution  of  yellow  fever  extends,  in  the 
Western  Hemisphere,  from  35°  54'  (Montevideo)  south 
latitude,  to  44s  39'  (Halifax)  north  latitude.  In  the  Past- 
ern Hemisphere  it  goes  from  8°  48'  south  (Ascension)  to 
51  :;7  (Swansea)  north.  Regarding  the  manifestation 
of  susceptibility  ttmoug  the  different  nations  and  races, 
there  is  one  prominent  feature,  and  that  is,  the  newly  ar- 
rived stranger,  in  a  yellow  fever  district,  is  the  one  most 
liable  of  any  ;  and  this  is  found  to  depend  somewhat  upon 
nationality  and  the  distance  of  his  former  residence  from 
the  equator.  Under  this  heading  we  have  the  careful 
data  obtained  by  Barton  upon  each  1,000  deaths  in  New 
Orleans,  in  the  year  1853  : 

Native  Creoles 3  54 

Strangers  from  West  Indies,  Mexico,  and  South  America.  6.14 

••     Southern  United  States 18.28 

Spain  and  Italy 22.06 

"     Middle  United  States 80.69 

New  York  and  New  England 83.88 

•'      Western  States 44.28 


Strangers  from   Prance    48  18 

British  America 60.24 

"  "     Great  Britain  52.19 

"     Germany 182.01 

"  "      Scandinavia 168.26 

"     Austria  and  Switzerland 220  us 

"       Netherlands 828.94 

Blair  states,  from  his  experience  in  Guiana  from  1837 
to  1845,  thai  "  the  lower  the  isobar  in  the  native  country 

Of  those  attacked,  the  more  severe  the  sickness  ,  so  that, 
while  the  mortality  among  the  West  Indians  amounted 
to  6.9  of  those  sick,  it  arose  to  17.1  in  the  Italian  ami 
French,  19.3  in  the  English,  20.2  in  The  German  and 
Dutch,  and  for  the  Russian  ami  Scandinavian  it  was  as 
high  as  27.7." 

It  has  been  considered  a  matter  of  doubt  whether 
there  was  anything  like  congenital  immunity  due  to 
peculiarities  of  race.  So  far  as  this  pertains  to  the  white 
race,  there  seems  to  be  little  reason  for  further  entertain- 
ment of  the  question.  While  the  relative  immunity  that 
the  Creoles  enjoy  is  a  fact,  yet  this  can  be  reasonably 
referred  to  acclimatization,  and  partly  also  to  the  circum- 
stance that  they  might  have  had  the  disease  in  child- 
hood, and  have  thus  acquired  immunity.  Concerning 
the  colored  races,  the  question  is  not  so  easily  determined. 
There  are  so  many  remarkable  occurrences,  associated 
with  the  negro  and  yellow  fever,  that  point  to  his  being 
protected  in  some  manner,  that  we  are  forced  to  con- 
clude that  he  does  possess  some  congenital  immunity. 
That  this  is  born  in  him,  and  not  acquired,  may  be  in- 
ferred from  the  fact  that  the  same  exemption  occurs 
wherever  he  exists,  and  even  when  he  has  not  been  ac- 
climated, and  it  is  more  pronounced  in  those  that  possess 
the  racial  characteristics  the  strongest.  A  noticeable  fact 
connected  with  the  outbreak,  in  1888,  at  Jacksonville, 
Fla. ,  was  that  thirty-eight  cases  occurred  among  the 
whites  before  a  single  negro  was  attacked. 

Daniell  says  of  the  epidemic  in  Savannah,  1820,  "  that 
not  a  single  case  occurred  in  three  hundred  blacks  that 
had  just  been  imported." 

Nott,  who  attended  through  five  epidemics  at  Mobile, 
never  had  a  case  in  the  pure  negro,  though  he  saw  two 
or  three  in  mulattoes. 

Fenner  says  that  the  least  mixture  of  the  blood  of  the 
white  race  produces  liability,  and  this  is  directly  propor- 
tional to  the  amount  of  white  blood.  He  further  states: 
"  It  is  a  well-established  fact  that  there  is  something  in 
the  negro's  constitution  which  affords  him  protection 
from  yellow  fever."  Doughty  expresses  himself  to  the 
same  effect:  "In  the  natural  African  the  constitution 
appeared  to  me  as  secure  against  yellow  fever  as  a  per- 
son who  litis  had  small-pox  is  against  its  recurrence." 
These  opinions  are  amply  corroborated  by  the  learned 
Dickson,  Moultrie,  Arnold,  Leblond,  and  Curtis.  Blair 
says  of  the  epidemic  of  1852  to  1853  in  Guiana,  of  7,890 
negroes  not  one  had  the  fever.  Of  the  500  negroes  from 
the  Nubia  and  Soudan  regions,  which  are  free  from 
fever,  who  went  to  .Mexico  with  the  French  army,  not 
one  had  the  fever  ;  whereas  the  French  and  Mexicans 
were  decimated  by  it.  The  American  Indians,  those  of 
Mexico  and  Brazil,  antl  the  Coolies  (Hindoos;,  according 
to  Kerhuel,  in  Cayenne,  have  no  immunity. 

On  the  other  hand,  the  Mongols,  like  the  negroes,  are 
more  or  less  exempt.  "  The  Chinese,"  says  Eysaguire, 
"  settled  in  Lima,  are  like  the  native  negroes,  almost  ex- 
empt from  the  disease." 

DENGUE. — This  is  a  peculiarly  tropical  malady,  being 
limited  to  places  on  the  coast  between  32°  47  north  lati- 
tude, and  23  23'  south  latitude.  It  manifests  tin  almost 
absolute  independence  of  circumstances  of  race,  nation- 
ality, sex,  and  age.  Only  a  few  observers,  such  as 
Bquaer,  Maxwell,  and  Btedman,  in  the  West  Indies,  have 
found  that  tin-  negro  had  the  sickness  more  rarely  or 
i -e  mildly  than  other  races.     In  the  Java  epidemic,  in 

1S72,  according  to  De  Wilde,  that  race  enjoyed  an  al- 
most complete  immunity.  In  the  instance  of  the  epi- 
demic at  Benghazi,  Pasquar  Bays,  "it  was  notable  for 
tin-  remarkable  immunity  experienced  by  the  blacks ; " 
but  he  adds,  that  this  race  at  the  time  had  no  exemption 
in  Egypt,  Senegal,  or  elsewhere. 
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REPRODUCTION.  To  the  growth  of  every  organism 
there  is  a  definite  limit,  and  until  that  limit  has  been 
reached  or  approached  the  material  gained  by  the  or- 
ganism by  the  assimilation  of  foodstuffs  is  applied  to 
its  increase  in  size  ;  but  as  soon  as  this  normal  limit  of 
size  is  approached  there  supervenes  a  tendency  toward 
a  separation  of  a  portion  of  protoplasm  to  form  a  new  in- 
dividual, more  or  less  similar  to  that  from  which  it  had 
its  origin.  In  this  way  extinction  of  the  species  is 
guarded  against,  and  this  process  of  separation  from  the 
parent  of  a  portion  of  its  substance  capable  of  leading  a 
more  or  less  independent  existence  is  termed  Reproduc- 
tion. 

Among  the  most  simple  forms  of  life  the  various  modi- 
fications of  the  reproductive  process  may  be  reduced 
fundamentally  to  such  a  simple  separation  of  a  portion 
of  the  tissues  of  the  parent  as  has  been  indicated  above, 
and  there  is  no  question  of  a  union  of  two  elements,  or 
tes,  to  form  a  single  descendant.  In  forms  a  little 
higher  in  the  scale  of  life  there  is,  however,  such  a  union, 
and  since  in  this  process  there  is  required  the  co-opera- 
tion of  two  elements,  and  a  more  or  less  perfect  distinc- 
tion of  sex  is  indicated,  it  is  termed  the  sexual  method 
of  reproduction,  in  contradistinction  to  the  more  simple 
method,  which  is  known  as  the  non-sexual,  or  asexual. 

There  can  be  no  doubt  but  that  the  non-sexual  method 
is  the  more  primitive  of  the  two,  but  even  in  forms  of  a 
relatively  very  low  grade  of  organization  the  sexual 
method  occurs,  and  as  one  ascends  the  scale,  both  in 
plants  and  in  animals,  one  finds  it  becoming  more  and 
more  important,  until,  finally,  as  a  means  of  perpetuating 
the  species  it  entirely  supplants  the  more  simple  method. 
In  the  majority  of  animals  and  plants,  however,  both 
processes  occur,  and  even  in  the  highest  forms  the  non- 
sexual method  is  to  be  observed  in  the  individual  cells  of 
which  they  are  composed,  not,  however,  strictly  speak- 
ing, as  a  process  of  reproduction,  but  simply  as  a  mode 
of  growth.  In  multicellular  organisms  a  process  termed 
the  "physiological  division  of  labor"  occurs  in  all  but 
the  simplest  forms  ;  the  various  cells  composing  such 
an  organism  do  not  all  retain  all  the  functions  which  a 
simple  unicellular  organism  presents,  but  certain  cells 
take  upon  themselves  one  principal  function,  losing  to 
a  greater  or  less  extent  the  power  of  fulfilling  the  others. 
Thus  certain  cells  assume  the  function  of  assimilation 
for  the  entire  organism,  disregarding  the  other  functions, 
such  as  respiration,  motion,  sensation,  reproduction  of 
the  species,  etc.,  which  are  respectively  performed  by 
other  groups  of  cells.  Thus  these  various  cell-groups, 
or  organs,  each  with  a  different  function,  are  dependent 
one  upon  the  other,  and  are  united  to  form  an  organism 
whose  vital  activity  is  the  sum  of  the  vital  activities  of 
its  component  organs.  Now  the  function  of  reproduc- 
tion of  the  species  is  assigned  to,  or  assumed  by,  certain 
definite  organs,  known  as  the  ovary  in  the  female  and  the 
testis  in  the  male  ;  but  the  individual  cells  of  the  other 
organs  retain,  for  a  time  at  least,  the  power  of  non-sexual 
reproduction,  whereby  new  cells,  similar  structurally 
and  functionally  to  those  from  which  they  originated,  are 
produced,  and  "the  organ  and  the  organism  thus  increase 
in  size,  or  grow. 

Growth,  in  fact,  in  such  multicellular  forms,  depends 
essentially  upon  the  increase  of  the  number  of  cell  ele- 
ments of  which  the  organism  is  composed,  this  increase 
being  brought  about  by  the  division,  i.e.,  the  non-sexual 
reproduction,  of  the  cells  already  present.  ,The  differ- 
ence between  growth  and  reproduction  lies  simply  in  the 
fact  that  in  the  former  the  newly  formed  cells  do  not 
separate  themselves  from  their  fellows  and  lead  inde- 
pendent existences,  but  remain  in  organic  connection 
with  them  and  with  each  other  (see  article  on  Segmenta- 
tion). Hence  reproduction  has  been  well  defined  as  dis- 
continuous growth. 

Non-  sexual  Reproduction,  or  Agamogenesis. — This 
method  of  reproduction  is  essentially  the  division  of  the 
parent  organism  into  two  or  more  parts.  In  unicellular 
forms  the  new  parts  formed  are  necessarily  also  unicellu- 
lar, but  in  multicellular  organisms  the  parts  separated 
off  may  be  multicellular  and  include  cells  from  various 


regions  of  the  body.  The  process  is  best  illustrated, 
however,  by  what  take  places  in  unicellular  organisms, 
or  by  cases  in  which  a  single  cell  of  a  multicellular 
structure  reproduces  independently. 

The  simplest  form  of  the  process  is  that  of  fission,  or 
division,  in  which  the  parent  cell  splits  into  two  equal 
or  nearly  equal  daughter-cells.  This  is  the  commonest 
form  of  non-sexual  reproduction,  and  can  be  well  seen  in 
many  unicellular  organisms,  both  animal  and  vegetable. 
It  may  be  observed,  for  instance,  in  the  Monads,  in  the 


Fig.   5019. — Amoeba    polypodia,    M.   Sch.      Reproducing    by    division. 
(After  F.  E.  Schulze.) 

Infusoria,  etc.,  among  animals,  and  in  the  Bacteria  and 
many  other  unicellular  Protophytes  among  plants.  It 
is  also  the  method  usually  followed  in  the  multiplication 
of  cells  occurring  during  the  growth  of  an  organism,  and 
can  be  readily  observed  in  the  developing  ovum  of  many 
animals  (see  article  on  Segmentation).  In  a  cell  about 
to  undergo  division  remarkable  changes  in  the  proto- 
plasmic contents  usually  occur,  affecting  principally  the 
cell-nucleus,  which,  after  passing  through  a  series  of 
usually  definite  changes  in  appearance,  shape,  and  ar- 
rangement of  its  constituent  molecules,  finally  divides 
into  two  parts,  which  separate  from  each  other,  and  fol- 
lowing this  division  of  the  nucleus  a  division  of  the  rest 
of  the  cell  takes  place.  This  is  well  seen  in  Fig.  5019, 
which  represents  a  unicellular  animal,  Amceba  polypodia, 
in  various  stages  of  fission. 

The  other  modifications  of  non-sexual  reproduction 
may  be  regarded  as  variations  of  the  .fission  process,  dif- 
fering only  in  the  manner  in  which 
the  division  takes  place.  Gemmation, 
or  Budding,  includes  a  number  of 
cases  in  which  the  part  to  be  separated 
forms  at  first  as  a  small  outgrowth 
from  the  body  of  the  parent,  which 
outgrowth,  gradually  increasing  in 
size,  is  finally  constricted  off  from  the 
mother-cell.  A  good  example  of  this  fio.  wwo.— Toruia 
is  afforded  by  the  yeast  plant  (Toruia      ',' l!„i,,!i'1,,1'1J'"luc'ng 

isia)  as  shown  in  Fig.  5020,  which 
represents  a  stage  in  the  reproduction  of  that  plant. 
Not  unfrequently,  however,  the  bud  does  not  separate 
from  the  parent,  but  remains  more  or  less  intimately  con- 
nected  with  it,  a  colony  being  thus  produced.  In  multi- 
cellular organisms  this  frequently  occurs,  the  gemma;, 
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better  nourished  and  rejuvenated,  and  reproduction  by 
division  may  then  take  place.  Such  a  process  only 
serves,  however,  to  substantiate  the  theory  that  encyst- 
liient  and  reproduction  are  not  phenomena  originally  de- 
pendent upon  each  other. 

Sexual  Reproduction,  or  Gamogenesis. — Sexual  repro- 
duction consists  in  the  formation  of  two  kinds  of  repro- 
ductive cells,  a  union  of 
which  is  necessary  for  the 
development  of  a  new  or- 
gs lism.  In  the  simplest 
forms  of  the  process  there 
is  no  differentiation  of  the 
two  cells,  so  that  one  can 
readily  lie  recognized  as  the 
fecundating  and  the  other 
as  the  fecundated  cell,  but 
both  the  elements  are  essen- 
tially similar.  This  simple 
form  of  the  process  is  known 
as  conjugation,  and  is  well 
represented  in  some  of  the 
loner  plants,  for  instance 
in  the  genus  Spirogyra. 
This  consists  of  filaments 
usually  occurring  in  masses 
of  a  bright  green  color  in 
stagnant  water,  each  fila- 
ment being  composed  of  a 
number  of  elongated  cells 
placed  end  to  end,  and 
characterized  by  the  green 
coloring  matter,  chloro- 
phyll, being  arranged  in  one 
or  more  spiral  bauds.  When 
about  to  conjugate,  pro- 
cesses grow  out  from  the 
walls  of  the  cells  of  adja- 
cent filaments  (Fig.  5023,  a), 
which,  increasing  in  length, 

finally    Come     into    Contact  Flo.   5023.— Conjugation    of    Fila- 

(Fig.  5023,  b).      By    the    ab-  ments   of   Spirogyra  longata.     a, 

Sorption   of  the   Cell  Wall  of  Beginning   of   formation   of    pro- 

...              .    ,  cesses ;    b,   the  processes  in   con- 

each    process    at    the    point  tact.     (From  Sachs.) 

of  contact,  a  canal  uniting 

two  cells  is  formed.  In  the  meantime  the  contents  of 
each  cell  engaged  in  the  process  have  contracted  to  a 
rounded  mass,  and  after  the  establishment  of  the  con- 
necting canal  one  of  these  masses  flows  over  through 
the  canal  into  the  other  cell,  and  unites  with  the  proto- 
plasmic mass  with  which  it  comes  into  contact  there  (Fig. 
5024,  A,  <()■     The  single  spore  so  formed  surrounds  itself 


Fio.  5(124  —Conjugation  of  Spirogyra  longata.  (From  Sachs.)  A, 
Protoplasm  passing  from  one  cell  to  the  other  at  a  ;  B,  spores  result- 
ing from  conjugation. 

With  a  more  or  less  dense  wall  (Fig.  5024,  J5),  and  after 
remaining  for  a  length  of  time  in  this  condition  germi- 
nates, if  circumstances  be  favorable,  and  develops  into  a 
Spirogyra  filament  similar  to  those  from  which  it  arose. 
In  the  majority  of  cases,   however,  there  is  u  well- 


5025. — Female  Reproductive 
Organs  of  Funaria  hygromet- 
rica.  (From  Sachs.)  A,  a  clus- 
ter of  archegonia  (a)  at  apex  of 
stem,  surrounded  by  leaves  ( b  1 ; 
/(,  archegonium  magnified;  C, 
apex  of  fertilized  archegonium. 


marked   difference   between 

the   two    uniting    bodies   or 

gametes,    as     they    may    be 

called.    One  is  termed  the 

female  gamete  or  ovum,  and 

is  the  larger  fecundated  cell, 

usually  incapable  (if  motion  ; 

while    the    other,    the     male 

gamete  or  spermatozoon  is, 

as  a  rule,  much  smaller,  and 

capable  of  active  movement, 

and  is  the  fecundating  cell. 
Among   animals   the    ova 

and  spermatozoa  are  formed 

at  certain  definite  points  by 

the  modification    of   certain 

cells    of    the    germ    layers. 

Among  the  ccelenterates,  the 

ova  cells  are  derived,  in  some 

cases,  from  the  ectoderm,  and 

in  others  from  the  endoderm ; 

but  in  higher  forms  it  is  usu- 
ally certain  cells  of  the  me- 
soderm which  assume  the  re- 
productive   function,    being 

aggregated       into       definite 

masses,   termed   the  ovaries 

or  testes,  according  as  they 

are    female    or   male.     The 

gametes   when   mature  are, 

in  the  majority  of  cases,  de- 
hisced into  the  pleuro-perito- 

neal  cavity,  and  make  their 

way  to  the  exterior  by  ducts, 

usually    specially    modified  Fl^' 

portions  of  the  excretory  ap- 
paratus.    In  most  cases  the 

ova  are  fertilized  after  they 

have   reached   the    exterior, 

though  frequently  the  union 

of  the  two  gametes  takes  place  within  the  body  of  the 

female  parent. 

In    plants    possessing  well-marked  male   and    female 

gametes,  as,  for  instance,  the  mosses,  the  male  gametes 
are  minute  mobile  bodies  devel- 
ff^!W.«7?V-  oped  in  the  cells  of  a  special  or- 
gan, known  as  an  antheridium 
A).  This  consists  of 
envelope  formed  of  a 
layer  of  cells,  and  an  inter- 
nal mass  of  cells  in  which  the 
male  gametes  are  formed.  When 
these  are  mature  the  walls  of  their 
parent  cells  break  down  and  dis- 
appear, and  the  gametes  are  thus 
set  free  in  the  interior  of  the  an- 
theridium, and  on  the  bursting  of 
its  outer  envelope  they  pass  to  the 
exterior.  The  female  gamete  is 
enclosed  in  a  special,  usually  tlask- 
Bhaped  organ,  the  archegonium 
(Fig.  5025),  which  likewise  con- 
sists of  an  external  envelope  en- 
closing a  single  axial  row  of  cells. 
The  lowermost  of  these  becomes 
the  female  gamete,  and  the  others 
finally  degenerate  ami  are  trans- 
formed into  a  mucilaginous  mass 
filling  the  neck  of  the  flask, 
through  which  the  male  gametes 
make  their  way  to  come  into  con- 
tact with  the"  female  element. 
Only    a    single    gamete    is   thus 

Fia.  6026.- Kale  Beprodue-  formed     in     each     archegonium, 
hygroma"'   (fTmu    -bile    the    number    .if    spennato 
Sachs.)    A,  antheridium ;   zoids  in  each  antheridium   18  U8U- 
«,  the  male  gametes  eecap-   ally  very  great 
lag;  B,  a  male  gamete  en-       Th«»  »rran«rpmpnl  inst  described 

Hosed    within   the    parent  I  11<   arrange  1IH  III  JUSl  Of  s(n  [<  u 

cell,  b,  and  free,  c.  may  be  regarded    as  typical    tor 


,j>> 


/'         '-.-':  .  '  :3  (I'M-    5026. 
•)'  an  external 
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cellulose— a  typical   plant-cell   In  fact.      It   reprod 
rapidly  by  division  under  favorable  conditions,  fora 

-  imetimes  covering  comparath  i  j 
:iii(l   undi  d  circumstances  passes   Into  a  motile 
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of  ihe  cell-wall  the  entire  contents  are  set  free  as  a  mo 
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Fio.  5029. — Reproduction  of  Ectocarpus. 
(From  Berthold.)  I,  Female  gamete; 
a  to/,  changes  undergone  in  settling 
down  ;  II,  group  of  male  gametes  col- 
lected round  a  female  gamete ;  III, 
conjugation  of  gametes. 


linquisbed  their  locomotive  powers.  The  anterior  fla- 
gellum  of  each  of  the  motile  gametes  is  directed  toward 
the  sessile  individual,  and  after  a  time  one  becomes  en- 
tangled with  or  adheres 
to  the  latter,  and  is 
gradually  absorbed  by 
it.  the  gamete  to  which 
it  belongs  being  tints 
drawn  closer  and  closer 
to  the  attracting  ga- 
mete, until  finally  con- 
jugation of  the  two  oc- 
curs (Fig.  5029,  III). 

In  this  process  a 
differentiation  toward 
sexuality  is  to  be  seen. 
Of  the  originally  sim- 
ilar gametes,  those 
which  quickly  become 
aeasile  are  to  be  consid- 
ered female  gametes, 
while  the  others,  which 
retain  for  a  longer  pe- 
riod the  power  of  lo- 
comotion, are,  on  the 
other  hand,  to  be  re- 
garded as  male  ga- 
metes. 

Iu  Culleria,10  another 
marine  alga  of  simple 
structure,  a  still  more 
perfect  differentiation 
of  the  male  and  female 
gametes  occurs,  the 
former  being  many 
times  smaller  than  the  latter  ;  and  from  this  the  passage 
is  easy  to  such  a  form  as  the  fresh-water  filamentous  alga 
(Edogonium,  in  which  the  female  gamete  does  not  leave 
the  enlarged  cell  whose  contents  have  been  transformed 
into  it,  but  is  there  sought  for,  and,  access  having  been  ob- 
tained through  an  opening  in  the  cell-wall,  is  fertilized 
by  the  smaller,  motile,  male  gamete.  The  differentiation 
of  sex,  so  far  as  the  reproductive  elements  are  concerned, 
really  goes  no  further  than  this  in  plants,  almost  all  com- 
plications met  with  in  the  higher  and  more  specialized 
forms  being  either  of  a  protective  nature,  or  concerned 
with  the  phenomenon  of  alternation  of  generations  which 
will  be  described  later.  Sufficient  has  been  given,  how- 
ever, to  indicate  the  very  perfect  series  presented  by 
plants,  from  the  simplest  non-sexual  methods  of  repro- 
duction to  the  very  complicated  sexual  processes  exhibited 
by  the  higher  forms  of  plant  life.  Of  course,  it  must  be 
understood  that  the  variations  in  the  details  of  the  process 
of  reproduction  are  almost  numberless,  and  although 
there  are  many  offsets  from  the  main  line  of  progress 
which  has  been  indicated  above,  still  in  all  the  same  fun- 
damental principles  are  concerned. 

In  the  animal  kingdom  a  somewhat  similar  passage  from 
the  non-sexual  to  the  sexual  process  can  be  traced,  but 
perhaps  iu  not  quite  so  complete  a  manner  as  in  the  lower 
forms  of  plant  life.  In  the  unicellular  protozoa,  simple 
division  is  an  almost  universal  mode  of  reproduction, 
occurring  iu  the  simplest  forms,  such  as  ProtamceHia,  and 
in  the  most  highly  organized  infusoria.  In  some  forms 
of  the  flagellata  it  is  the  only  method  known.  In  other 
members  of  the  same  group,  by  a  repetition  of  the  fission 
processes  from  an  original  individual  organism,  a  number 
of  descendants  are  produced  which  ultimately  separate 
and  pursue  an  independent  existence.  Such  processes 
form  an  easy  transition  to  what  occurs  in  some  of  the 
chlamydomonadina,  a  family  of  the  flagellata,  some  of 
whom  present  not  a  little  similarity  to  the  lower  plants 
in  their  modes  of  reproduction,  and  in  the  possession  of 
chlorophyll.1  A  preliminary  of  the  reproductive  process 
in  these  forms  is  usually  the  encystment  of  the  originally 
free-swimming  chlamydomonad  ;  the  next  step  is  tin'  di- 
vision of  the  contents.  In  Folytoma  this  usually  results, 
by  a  repetition  of  the  process  of  division,  in  the  forma- 
tion of  four  or  eight  similar  parts.     By  the  rupture  of 


tin' wall  of  the  cyst  these  young  polytomas  swim  away 
and,  usually  a  few  hours  after  obtaining  their  freedom, 
conjugate  with  each  other,  or  with  similar  organisms 
from  other  cysts.  There  is  an  entire  absence  of  differ- 
ence of  size  in  the  two  gametes  which  take  part  in  the 
conjugative  ad. 

This  is  not  the  case,  however,  in  the  genus  Chlamy- 
domonas.  In  one  at  least  of  its  species,  the  cyst  content- 
break  up,  in  some  cases  with  two  or  four  parts,  in  others 
with  eight.  When  they  are  liberated  conjugation  take- 
place,  and  according  to  one  observer,  only  between  tin' 
smaller  forms,  microgonidia,  which  are  formed  by  the  di- 
vision of  the  cyst  contents  into  eight  parts.  If  this  be  a 
fact,  it  forms  a  stage  in  the  evolution  of  sexual  reproduc- 
tion corresponding  very  closely  to  that  offered  by  Ulothrir 
among  plants.  Another  author,  however,  asserts  that 
the  conjugation  takes  place  between  the  larger  gametes 
or  macrogonidia  and  the  microgonidia,  which  would  in- 
dicate that  the  process  had  nearly  reached  the  condition 
exhibited  in  Cutleria.  There  is  not,  however,  so  great 
an  amount  of  difference  in  size  of  the  gametes  observ- 
able iu  Chlamydomonas  as  in  OuUeria. 

In  this  respect  another  chlamydomonad,  Phacotw  len- 
ticularis  (Fig.  5030,  1),  is  more  advanced.  The  macro- 
gonidia in  this  species  are  formed  by  division  into  two 
or  four  parts  (Fig.  5030,  2),  while  in  the  formation  of  the 


Fig.  5030.— Phacotus  lenticularis.  Ehrh.  (From  Biitschliin  Bronn.  1 
An  individual  viewed  from  flat  surface  :  n,  nucleus  ;  scfi,  shell.  2. 
Microgonidia  with  two  macrogonidia,  the  latter  still  retaining  the 
capsule.  Above  is  the  ruptured  shell  of  the  mother-cell,  from  which 
they  were  formed. 

microgonidia  the  number  of  the  parts  formed  is  sixty- 
four.  Whether  in  this  case  the  conjugation  takes  place 
between  the  microgonidia  only  or  between  micro-  and 
macrogonidia  only,  or  irregularly,  seems  to  be  uncer- 
tain. 

The  facts  given  above  are  by  no  means  complete,  but 
they  represent  fairly  the  information  as  to  the  develop- 
ment of  sexual  reproduction  in  animals  which  we  pos- 
sess. Taking  them  in  connection  with  what  has  been 
described  for  the  lower  plants,  it  is  evident  that  the  dis- 
tinction drawn  between  the  non-sexual  and  the  sexual 
processes  of  reproduction  is  merely  an  arbitrary  one,  the 
two  processes  merging  into  one  another  very  gradually. 
Since  the  non-sexual  method  is  the  only  one  presented  bj 
the  lowest  forms  of  life,  we  must  conclude  that  it  is  the 
more  primitive  process,  and  that  the  sexual  method  has 
been  developed  from  it.  How  this  development  has 
been  brought  about  can  be  imagined  from  what  occurs 
in  Ulothrix.  It  is  evident  that  the  greater  the  number 
of  the  spores  produced,  the  greater  will  be  the  chance  of 
some  of  them  escaping  the  many  causes  of  destruction 
to  which  they  are  exposed,  and  accordingly  the  tendency 
under  natural  selection  will  be  toward  plants  and  ani- 
mals producing  as  large  a  number  of  spores  as  possible. 
But  facts  show  that  the  smaller  the  spore  (that  is,  rela- 
tively to  its  fellows)  the  less  rapid  and  vigorous  is  tin 
growth  of  the  young  plant  or  animal  to  which  it  gives 
rise,  and,  accordingly,  the  increase  beyond  a  certain 
limit  will  become  disadvantageous,  and  there  will  conse- 
quently be  two  opposing  inlluenccs  at  work  ;  on  the  one 
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ovaries  and  testes  occurring  in  different  individuals,  and 
as  the  result  (if  the  fertilization  of  the  ovum  another 
polyp  is  produced  and  another  colony  started.  Here  we 
have  true  alternation  of  generations,  the  medusse  being 
the  sexual  generation  produced  non  sexually  by  the  re- 
productive polyps. 

In  few  cases,  however,  is  the  phenomenon  so  well  ex- 
emplified among  animals  as  in  these  forms.  More 
usually  when  it  occurs  it  consists  of  a  succession  of  a 
number  of  non-sexual  generations,  the  appearance  of  the 
il  individuals  being  determined  by  the  occurrence 
of  unfavorable  conditions,  such  as  the  approach  of  cold 
went  her  and  the  consequent  loss  of  nutrition  (see  section 
on  Parthenogenesis). 

Eeterogony. — In  certain  animals  a  phenomenon  nearly 
related  to  alternation  of  generations,  but  in  reality  dis- 
tinct from  it,  occurs.  It  has  been  termed  heterogony  by 
li.  Leuckart,  and  consists  of  the  occurrence,  in  the  cycle 
of  development,  of  individuals  differing  in  structure  from 
the  parent  forms  and  existing  under  special  conditions 
of  nutrition.  A  characteristic  instance  of  this  phenome- 
non is  to  be  seen  in  certain  parasitic  nematode  worms, 
as,  for  instance,  in  the  Ascaris  nigrovenosa,  which  occurs 
in  one  of  its  stages  in  the  lungs  of  the  frog.  In  this 
stage  the  parasites  are  usually  regarded  as  females,  but 
also  possess  spermatozoa,  which  are  developed  iu  special 
genital  tubes  earlier  than  the  ova.  Fertilization  takes 
place  within  the  body  of  the  parent,  and  the  young  un- 
dergo development  there,  the  reproduction  being  vivip- 
arous. The  individuals  of  this  generation  make  their 
way  to  the  intestine  of  the  frog,  and  are  passed  to  the  ex- 
terior with  the  faeces,  and  in  moist  earth  or  in  water 
quickly  assume  their  adult  form,  which  differs  from  that 
of  the  parents  and  is  known  as  the  Bhabditis  form.  In 
this  stage  the  animals  are  bisexual,  and  the  fertilized  fe- 
males give  rise  to  from  two  to  four  embryos,  which  be- 
come free  in  the  body  cavity  of  the  mother  and  feed  upon 
her  organs,  which  degenerate  into  a  granular  detritus. 
When  mature  these  forms  make  their  way  into  the  lungs 
of  the  frog,  and  the  cycle  of  development  is  completed. 

In  another  form,  Leptodera  append iculata,vi  which  is 
parasitic  on  the  red  slug  {Avion  empiricorum),  several 
Bhabditis  generations  may  succeed  each  other,  otherwise 
the  process  is  essentially  the  same  as  in  Ascaris. 

In  some  Lepidoptera  and  Spiders  a  phenomenon  occurs, 
termed  "seasonal  dimorphism,"  which  is  essentially  a 
heterogonyr  of  a  lesser  degree  than  that  just  described. 
In  certain  Malayan  Papilios,14  two  or  more  different 
forms  of  females,  each  differing  very  decidedly  iu  struct- 
ure and  coloration  from  the  others,  occur,  as  in  P.  Pau- 
mon  (Wallace).  Our  North  American  P.  Glaucus  is  a 
dimorphic  female  of  P.  Turnus. 

Partlienogenesis. — In  ovum-producing  animals  and 
plants  ii  is  the  rule  that  fusion  with  the  spermatozoon 
must  occur  before  the  ovum  can  develop  to  the  adult 
form.  Exceptions  to  this  rule  occur,  however,  especially 
among  animals,  an  ovum  being  produced  which  can  de- 
velop without  fertilization.  This  phenomenon  is  known 
as  Parthenogenesis.  One  of  the  most  familiar  instances 
of  this  is  shown  by  the  common  Hive  Bee.  The  ova  de- 
posited byr  the  Queen  Bee,  as  is  well  known,  develop  into 
queens  or  females,  workers  or  sterile  females,  and  drones 
or  males.  Dzierzon  2  found  that  when  the  queen  was 
prevented  from  taking  her  nuptial  flight  the  unfertilized 
ova  which  she  deposited  developed,  but  gave  rise  to 
drones  without  exception.  Von  Siebold  also  showed 
that  in  ova  taken  from  thirty  worker  cells  spermatozoa 
were  always  present,  whereas  in  not  one  out  of  twenty- 
seven  ova  from  drone  cells  could  they  be  observed. 

Parthenogenesis  has  been  observed  in  many  other  in- 
secl  forms,  as,  for  instance,  among  the  Lepidoptera7  in 
Sphinx  Ligustri,  Telea  Polyphemus,  Liparis  dispar,  and 
Bombyx  Mori ;  among  the  Coleoptera  in  Qasterophysa 
raphani;  and  among'the  Hemiptera  in  Phylloxera  vas- 
lalrix. 

In  the  last-named  form  the  process  is  rather  interesting, 
inasmuch  as  the  occurrence  of  pathogenesis  gives  rise  to 
a  process  resembling  alternation  of  generations.  Upon 
the  roots  of  grape-vines  infected  with  Phylloxera  arc  to 


be  found  numerous  galls  produced  by  the  insects,  These 
root-inhabiting  forms  are  wingless  and  deposit  ova  dur- 
ing the  early  summer,  which  develop  partheiiogenetieally 
into  wingless  females  similar  to  their  parents.  Several 
generations  of  such  paxthenogenetic  tonus  are  produced, 
but  toward  the  end  of  the  summer  some  of  these  females 
develop  wings,  ascend  from  the  roots  and  fly  about,  thus 
disseminating  the  disease.  These  winged  females  produce 
from  three  to  live  parthenogenetie  egg8  of  two  sizes,  the 
larger  of  which  give  rise  to  females,  the  smaller  to  male-, 
destitute  of  any  digestive  apparatus,  and  titled  only  for 
procreation.  From  a  union  of  these  males  and  females 
a  fertilized  egg  results,  which  is  deposited  cither  under 
the   bark  of  the  stem  of  the  vine,  or  in  some  cases  upon 

the  roots,  the  female  bavingdescended  below  the  ground 
before  depositing  the  egg.  From  the  "  winteregg  wing- 
less parthenogenetie  root-inhabiting  females  are  pro- 
duced in  the  following  spring,  and  the  cycle  is  complete. 

Among  plants  parthenogenesis  is  a  much  rarer  occur- 
rence, and  has  been  observed  only  in  a  feu  eases,  as,  for 
instance,  in  Saprolegnia,  a  fungoid  growth  which  fre- 
quently makes  its  appearance  on  dead  Hies  ami  other  in- 
sects thrown  into  water,  and  even  upon  fish,  etc.,  living 
in  aquaria. 

Parthenogenesis  is  to  be  considered  a  modification  of 
the  sexual  method  of  reproduction.  The  parthenogenetie 
aphides  and  phylloxera  are  provided  with  a  reproductive 
gland  similar  to  that  of  the  females  of  the  sexual  genera 
tion,  and  are  in  reality  dimorphic  females  without  the 
apparatus  for  copulation  and  fertilization  which  the  sex- 
ual forms  possess.  The  cells  of  their  reproductive  glands 
are  similar  to  those  of  the  ovaries  of  the  sexual  forms. 
and  this  fact  has  been  recognized  by  applying  to  them 
the  term  pseudova,  the  ovaries  being  likewise  denomi- 
nated pseudovaries.  Accordingly,  it  is  more  correct  to 
regard  parthenogenesis  as  a  special  form  of  sexual  repro- 
duction than  to  consider  it  a  non-sexual  process,  and  the 
parthenogenetie  ova  non-sexual  spores. 

It  is  in  this  respect  that  the  reproduction  of  phylloxera 
differs  from  alternation  of  generations,  which  is  an  alter- 
nation of  a  strictly  sexual  with  a  strictly  non-sexual  gen- 
eration.    It  stands  rather  as  an  example  of  heterogony. 

Pedogenesis. — A  peculiar  variety  of  parthenogenesis 
has  been  observed  in  certain  animal  forms,  and  to  it  the 
name  of  pedogenesis  has  been  applied  by  von  Baer  ;  it 
consists  in  the  reproduction,  parthenogenetically,  of  em- 
bryonic germ-celts.  A  very  simple  form  of  the  process 
has  been  described  by  Metschnikoff,  in  a  .Medusa  Cunina. 
Among  the  reproductive  cells,  which  in  this  form  are 
derived  from  the  ectoderm,  are  found  granular  amoeboid 
"neutral  cells"  much  smaller  than  the  motionless  ova, 
which  are  in  reality  embryonic  reproductive  cells. 
They  make  their  way  through  the  supporting  layer 
which  separates  the  two  germ-layers  in  the  coelenterata 
and  passing  into  the  endoderm  soon  begin  to  segment  in 
a  manner  similar  to  ordinary  fertilized  ova.  The  result 
of  this  development  is  the  formation  of  an  embryo,  and 
finally  of  a  medusa  somewhat  different  from  the  parent 
form.  Metschnikoff  has  termed  this  sporogonv,  but  it  is 
closely  related  to  the  other  phenomena  usually  grouped 
under  the  head  of  piedoge::;  sis,  and  is  essentially  a  verj 
simple  form  of  that  process.  Among  the  parasitic  Tre 
matodes  which  undergo  a  complicated  metamorphosis  pae- 
dogenesis occurs.1-  In  I  he  embryo  which  hatches  from  the 
fertilized  ovum,  so-called  germ-cells,  lying  in  the  bodj 
cavity,  occur,  in  all  probability  corresponding  to  embry- 
onic ova,  which  developing,  give  rise  either  to  embryos 
similar  to  those  which  produced  them,  or  to  forms  termed 
cerearicB,  which  are  immature  or  larval  stages  of  a  form 
similar  to  the  original  adult  parent  A  full  account  of 
the  changes  undergone  by  these  forms  may  be  found  in 
text-books  on  the  subject." 

A  belter  known  instance  is.  however,  afforded  by  the 
larva'  of  certain  dipterous  insects  (Miastor,  Oligarce$).u 
At  that  region  of  the  body-wall  where  later  the  ovaries 
form,  aggregations  of  cells  take  place,  one  of  which  en 
larges  and  becomes  what  is  termed  a  pseudovum.  and 
from  this  a  larva  similar  to  the  parent  develops.  From 
seven  to  ten  of  these  larva'  are  thus  produced,  and  on  the 
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the  body,  it  is  possible  to  ascertain  which  of  the  similar 
structures  really  represents  the  ovary  and  which  the  testis. 
It  is  probable  that  the  same  undifferentiation  of  the 
mother-cells  of  the  reproductive  elements,  and  therefore 
of  the  reproductive  organs,  exists  in 
the  early  stages  of  all  forms,  and  it 
i-  only  later  that  the  sex  of  the  indi- 
vidual is  determined.  Diising51  has 
lately  published  the  results  of  a  very 
detailed   study   of   the  causation  of 


Fiii.  5032. — A,  Testis,  and   B,  Ovary,  of  an  Embryonic  Lumbricus  Tur- 
gidus.     (After  R.  S.  Bergh.)    p.  Peritoneum  ;  *,  reproductive  cells. 

sex,  and  as  a  result  of  his  investigations,  concludes  that 
equality  in  numbers  must  be  the  normal  and  proper  pro- 
portion for  the  sexes,  and  any  abnormal  proportion  tends 
to  be  corrected  by  the  birth  of  a  greater  proportion 
of  the  sex  whose  numbers  are  below  the  normal.  In 
other  words,  there  is  a  tendency  in  all  animals,  when 
there  is  a  lack  of  individuals  of  one  sex,  to  produce 
more  individuals  of  that  sex.  Diising  brings  forward 
many  facts  to  substantiate  the  statement,  such,  for  ex- 
ample, as  the  well-known  increase  of  the  number  of 
male  births  after  a  disastrous  war.  Since  conception, 
late  in  life,  is  equivalent  to  a  numerical  lack  of  males, 
the  statistics  of  primiparous  births,  in  the  cases  of 
women  of  a  somewhat  advanced  age,  show  a  great  ex- 
cess of  males.  Absence  of  proper  nutrition  has'great  in- 
fluence in  determining  the  sex  of  the  progeny,  such  a 
condition  being  equivalent  to  a  lack  of  males,  and  there- 
fore causing  an  increase  of  male  births. 

Crosn-ferlilization. — There  is  no  doubt  that  cross-fertil- 
ization, i.e.,  the  union  of  gametes  from  different  indi- 
viduals of  the  same  species,  the  more  remote  their  gen- 
etic relation  the  belter,  is  of  great  advantage  ;  and 
contrariwise,  that  self-fertilization  and  interbreeding,  if 
carried  to  any  extent,  tend  very  markedly  toward  produc- 
ing a  deterioration  and  lessened  fertility  of  the  race.  We 
are  led  to  this  conclusion  partly  by  the  experience  of 
stock-breeders,  and  partly  by  the  experiments  on  the  sub- 
ject which  have  been  conducted  by  several  careful  inves- 
tigators, especially  by  Charles  Darwin.--' 

It  may  be  of  advantage  to  cite  here  some  of  the  results 
obtained  by  Darwin.  The  first  series  of  experiments  re- 
corded were  upon  a  plant  of  IpomcBa  purpurea,  which 
is  cultivated  in  gardens  under  the  name  of  Convolvulus 
major.  Ten  flowers  were  fertilized  by  pollen  from  the 
same  plant,  and  ten  others  by  pollen  from  a  distinct 
plant.  The  number  of  seeds  produced  by  the  crossed 
and  self-fertilized  flowers  was  very  nearly  the  same. 
The  seeds  thus  obtained  were  allowed  to  germinate  in 
damp  sand,  and  when  germinated,  a  pair  of  seeds,  one 
being  crossed  and  the  other  self-fertilized,  were  planted 
on  opposite  sides  of  the  same  tlowcr-pot,  care  being  taken 
to  place  in  contrast  seeds  which  germinated  at  the  same 
time.  Three  such  contrasting  pairs  were  placed  in  one 
pot  and  two  in  a  second,  while  the  remaining  seeds, 
whether  they  had  germinated  or  not,  were  placed  in  a 
third  pot.    Rods  of  the  same  thickness  and  material  were 


supplied  for  each  plant  to  cling  to,  and  as  soon  as  one  of 
each  pair  had  reached  the  top  of  the  rod  both  were  meaa 
ured.     In  the  third  pot,  the  highest  only  on  each  side 
was  measured.     The  results  of  growth  in  inches  were  as 
follows  : 


No.  of  Tot. 


it... 
m*. 


Total  in  inches 


Seedlings  from 
crossed  plants. 


Seedlings  from 
self-fertilized 


Inches. 
87Vs 
8"V« 
89 
88 
87 
77 


516 


plant*. 

Inches. 

69 

66 

73 

«8% 

60V„ 

57 


394 


*  Plants  crowded  ;  the  tallest  one  measured  on  each  6idc. 

These  plants  were  cultivated  until  they  flowered,  and 
the  flowers  on  the  crossed  plants  were  crossed  by  pollen 
from  other  plants  of  the  same  generation,  while  the 
flowers  on  the  plants  from  self-fertilized  seeds  were 
again  self-fertilized.  The  same  methods  of  germinating 
and  growing  were  employed  and  the  results  noted  ;  anil 
so  on  through  ten  generations.  The  entire  results  are 
summed  up  by  Darwin  in  the  following  table  : 


Number  of  the  Generation. 

=  1 

o  -"■ 

■"  CD 

11 

-  - 

Average  height 
of    crossed 

plants. 

AS 

Z  = 

Average  height 
of      self -fertil- 
ized plants. 

Rntio     between 
average  height 
of  CTORSed  and 
-elf  fertilized 
plants. 

6 

6 
6 

7 
6 
6 

86.00 
841ti 
77.41 
69.78 
82.54 
87.50 
83.94 
113.25 
81.39 
93.70 

6 
6 
6 
7 
6 
6 
9 
8 
14 
5 

65.66 
66.33 
52.83 

60.14 
62.33 
03.16 
68.25 
96.65 
64.07 
50.40 

as  100  to  76 

Second  generation 

Third  generation 

Fourth  generation 

us  mo  to  79 

as  100  to  (is 
as  100  to  86 
as  100  to  7."> 
as  100  to  72 

Eighth  generation 

9 

s 
14 
5 

asHK)  t..  si 
as  J  00  to  85 
as  100  to  7!) 

Tenth  generation 

as  100  to  54 

All  the  ten  generations 
taken  together. 

73 

85.84 

73 

66.02 

as  1(0  to  77 

It  can  be  seen  from  this  table  that  self-fertilization  had 
a  very  decided  effect  upon  the  growth,  the  self-fertilized 
plants  being  on  the  average  only  a  little  more  than  three- 
fourths  the  size  of  the  crossed  plants.  The  plants  of  the 
fourth,  seventh,  and  eighth  generations,  grown  under 
unfavorable  conditions,  bring  the  average  height  of  the 
self-fertilized  plants  a  little  higher,  perhaps,  than  it 
should  be,  but,  nevertheless,  the  difference  is  sufficiently 
striking. 

It  is  not,  however,  only  in  height  that  the  effect  of  in- 
breeding is  shown.  The  general  vigor  of  the  crossed 
plants  was  evidently  much  greater  than  that  of  their  self- 
fertilized  companions.  This  was  shown  in  various  ways, 
as,  for  instance,  by  the  greater  hardiness  of  the  crossed 
plants  when  subjected  to  low  temperatures;  by  the 
greater  strength  of  their  stems,  very  evident  in  one  case  in 
the  eighth  generation,  where  the  self-fertilized  plant  was 
higher  than  its  crossed  fellow  ;  by  their  greater  fertility  ; 
by  the  production  of  monstrous  flowers  on  the  self- 
fertilized  plants  of  the  ninth  generation  ;  and  by  the 
greater  production  of  leaves  by  the  crossed  plants.  This 
last  difference  was  especially  evident  in  the  tenth  gen- 
eration, the  weight  of  the  leaves  of  the  crossed  plants 
being  to  that  of  the  leaves  of  the  self-fertilized  plants  as 
UK)  to  44. 

It  is  unnecessary  to  go  into  details  with  reirard  to  other 
series  of  experiments  conducted  on  plants  belonging  to  a 
great  many  of  the  natural  orders  j  those  interested  in  the 
subject  must  be  referred  to  Darwin's  book,  so  full  of 
live  facts  relating  to  the  whole  subject  of  repro- 
duction and  heredity. 

With   regard  to  animals,   facts   similar  to   those  just 
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seem  that  what  might  be  termed  a  polarity  existed  in 
these  lowly  organized  structures,  the  polarities  iu  those 
from  different  cells  differing,  and  there  being  thus  an 
attraction  between  these  ;  while  those  from  the  same 
cell,  having  a  similar  polarity,  are  mutually  repellant. 
Some  physical  cause,  no  doubt,  lies  at  the  bottom  of  the 
phenomenon,  but  whether  it  is  some  force  which  we 
already  know,  or  a  form  of  energy  as  yet  undiscovered, 
remains  to  be  seen.  ./.   Playfair  McMurrich. 
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REPTILES,  POISONOUS.— Under  the  head  of  Rep- 
lilts,  Poisonous,  in  Vol.  VI.  of  this  Handbook,  care 
was  taken  to  add  to  the  article  three  notes,  which  read 
as  follows  : 

Note  1. — "With  regard  to  the  very  poisonous  quali- 
ties of  the  Heloderma  saliva,  recent  experiments  by  the 
writer  would  seem  to  indicate  an  extremely  feeble  toxic 
effect,  at  least  so  far  as  rabbits  and  fowls  are  con- 
cerned." 

Note  2. — "It  is  to  be  regretted  that  a  repetition  of  de 
Lacerda's  experiments  with  the  permanganate  by  the 
writer  has  not  given  the  results  claimed  by  the  distin- 
guished Brazilian." 

Note  3. — "  A  series  of  experiments  arc  now  being 
tried  to  verify  what  appears  to  be  decided  antidotal  ef- 
fects of  Jnborandi  to  Crotalus  venom,  the  writer  having 
succeeded  in  saving  rabbits  which  had  received  fourfold 
lethal  doses  of  the  poison.  It  has  no  antidotal  effect, 
however,  upon  fowls." 

The  writer  is  now  prepared  to  demonstrate  that  good 
ground  existed  for  the  notes  as  appended  to  the  article, 
as  i he  following  experiments  will  prove.  The  first  ex- 
periments have  a  direct  connection  with  Note  1. 

Before  giving  notes  of  the  experiments  made  at  the 
National  Museum,  it  may  be  well  to  describe  the  process 
by  which  Drs.  Mitchell  and  Reichert  obtained  the  saliva 
of  the  Heloderma,  and  our  own  method.  The  first  con- 
sisted in  "  provoking  the  reptile  to  bite  on  a  saucer  edge, 
which  it  was  not  disposed  to  do.  When  once  it  had  seized 
the  saucer  it  was  hard  to  pull  it  away,  so  powerful  was 
the  grip  of  the  lizard's  jaws.  After  a  moment  a  thin, 
fluid-like  saliva  dripped  in  small  quantities  from  the 
lower  jaw  ;  it  was  slightly  tinted  with  blood,  due  to  the 
Vol.  VIII.— 29 


violence  of  the  bite,  and  it  had  a  faint  and  not  unpleasant 
aromatic  odor.  The  secretion  thus  collected  from  the 
mouth  was  distinctly  alkaline,  in  contrast  to  serpent 
venoms,  which  arc  all  alike  acid." 

Our  own  method  consisted  in  forcing  the  lizard  to  bite 
upon  a  piece  of  artist's  gum,  which  being  elastic  and 
yielding,  did  no  injury  to  the  teeth  and  afforded  a  fair 
hold.  So  soon  as  the  saliva  appeared  to  be  Sowing  it 
was  carefully  swabbed  up  with  pledgets  of  absorbent 
cotton,  which  were  washed  out  with  glycerine,  and  in 
this  way  we  had  no  difficulty  in  securing  all  of  the  fluid 
needed.  It  was  preserved  in  glycerine  iu  the  same  man- 
ner as  our  serpent  venom  was  preserved. 

The  first  experiment,  November  8,  1887,  was  as  fol- 
lows : 

November  8,  1887,  12.17  p.m.— Held  left  hind  leg  of  rab- 
bit to  Heloderma,  who  grasped  it  with  his  teeth,  and 
held  on  for  three-fourths  of  a  minute,  biting  fiercely. 
1.30  p.m. — Rabbit  a  little  lame,  but  enjoyed  eating  as 

much  as  before. 
3  p.m. — No  result  so  far. 

November  9th. — Rabbit  appears  to  be  perfectly  well, 
with  the  exception  of  a  very  slight  lameness  of  the 
left  hind  leg,  due  to  the  lacerated  wound  made  by 
the  lizard's  teeth. 
12.30  p.m. — Held  leg  of  another  rabbit  near  mouth  of 
a  different  Heloderma  from  the  one  used  in  the 
former  experiment,  and  irritated  the  reptile  until  he 
took  hold.  In  this  case  the  rabbit's  leg  was  seized 
several  times  and  bitten  to  the  bone,  the  reptile  be- 
ing unwilling  to  let  go.  There  was  a  copious  flow 
of  saliva,  which  ran  over  the  teeth  wounds  and  was 
rubbed  in  by  the  experimenters,  care  having  been 
taken  to  remove  the  hair  from  the  rabbit's  leg.  In 
fact  this  was  done  in  every  case,  as  it  was  feared  the 
thick  fur  might  prevent  the  saliva  from  reaching  the 
wounds. 
3  p.m. — No  result. 

November  10th. — No  result. 

November  11th. — No  result  except  slight  lameness. 

November  17th,  12.45  p.m. — Injected  three  minims  of 
solution  of  Heloderma  saliva  in  leg  of  hen  (brown)  ; 
respiration  somewhat  increased,  but  no  other  symp- 
toms noticed. 
2.30  p.m. — Fowl  in  about  the  same  condition  ;  respira- 
tion slightly  increased  and  breathes  with  beak  partly 
open. 

November  18th. — Fowl  appears  to  be  entirely  recovered. 

November  20th. — Hen  completely  recovered. 

In  this  case  the  increased  respiration  was  probably  due 
to  the  fact  that  the  chicken,  being  a  very  noisy  one,  it 
became  necessary  to  compress  its  throat  during  the  ex- 
periment to  avoid  annoying  other  workers  in  the  mu- 
seum. 

November  22d,  12.19  p.m. — Injected  ten  minims  of  solu- 
tion of  Heloderma  saliva  and  ten  minims  of  water 
into  left  breast  of  another  hen.  This  chicken  was 
very  thin,  but  perfectly  healthy,  and  had  been  used 
for  two  rattlesnake-venom  experiments  with  ligature 
and  recovered. 
12.25  p.m. — Increase  of  respiration  ;  wants  to  lie  down  ; 

defecates  ;  feathers  ruffled. 
12.30  p.m. — Panting   heavily  ;    peculiar   outward   and 
inward   movement   of   anus  ;   eyes  closed  and  very 
drowsy. 
November  28th. — Chicken  entirely  recovered,   and  has 
been  well  for  several  days. 
12.35  p.m. — Injected  twenty-five  minims  of  solution  of 

Heloderma  saliva  into  left  leg  of  another  hen. 
12.40  p.m. — Hen   lying  down  ;   respiration  quickened, 

and  breathes  with  mouth  open. 
2.30  p.m.  —  Chicken  still  lying  down  and  breathing  fast. 
November  29th,  11  a.m. — In   same   condition  as  yester- 
day ;  will  not  eat. 
November  30th,  11  a.m. — Improving  ;  eats  a  little. 
December  1st,  11  a.m. — Appears  to  be  all  right ;  eats  well. 
December  2d,  11  a.m. — Chicken  entirely  recovered. 
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which  was  added  ten  minims  of  water.  Without 
withdrawing  the  hypodermic  needle  this  was  fol- 
lowed at  once  with  an  injection  of  twenty-five  min- 
ima of  one  per  cent,  permanganate  solution. 

11.50  a.m. — Respiration  and  heart's  action  much  in- 
creased, with  a  curious  backward  movement  of  the 
animal. 

11.55  a.m. — Complete  loss  of  motion  in  leg.  with  con- 
siderable tumefaction  of  part  injected.  Animal 
averse  to  motion  even  when  irritated. 

1  .».:!!>  p.m. — Animal  moves  more  freely,  and  seems  bet- 
ter, although  there  is  much  more  swelling  and  dis- 
coloration in  the  vicinity  of  the  point  of  injection. 

3  p.m.— Animal  appears  to  be  doing  very  well. 
October  28th,  12  m. — Great  tumefaction  of  leg  and  thigh  ; 
<  edema  of  anus.     Punctured   and   let   out   a  large 
amount  of  bloody  serum.     Animal  has  eaten,  but  is 
averse  to  movement. 

3  p.m. — Animal  very  sick,  unable  to  stand  ;  all  motion 
of  hind  legs  lost ;  is  very  weak. 
October  29th. — Rabbit  was  found  dead  in  its  box,  ex- 
cessive haemorrhage  having  taken  place  from  the 
wound.  Post-mortem  :  Great  infiltration  of  blood  in 
leg  and  surrounding  tissue  ;  much  decomposition 
and  sloughing 

R  was  now  determined  to  try  the  effect  of  placing  a 
ligature  around  the  leg  of  a  fowl  before  injecting  the 
venom,  with  the  following  result  • 

November  2d,  12.40  p.m. — After  a  ligature  had  been 
placed  around  the  upper  part  of  the  thigh  of  a  large, 
healthy  hen,  an  injection  was  given,  two  inches  be- 
low the  ligature,  of  three  minims  of  venom  solution, 
to  which  was  added  ten  minims  of  water.  Without 
withdrawing  the  hypodermic  needle,  twenty-five 
minims  of  one  per  cent,  permanganate  solution  was 
injected. 
12.50  p.m. — The  ligature  was  removed. 
1.15  p.m. — No  effect. 

1.25  p.m. — Hen  draws  up  the  leg  injected  and  stands 
on  the  other. 

November  3d. — Fowl  apparently  in  fair  condition,  but 
there  is  much  greenish  discoloration  of  the  leg  and 
softening  of  the  tissues  contiguous  to  the  joint  where 
the  venom  was  injected  ;  abscess  forming.  Is  quiet 
and  stands  upon  both  legs,  but  does  not  use  the  left 
leg. 

November  4th. — Fowl  in  about  the  same  condition  as 
yesterday  ;  greenish  discoloration  more  marked,  but 
not  extending  so  far  into  the  surrounding  tissue. 
Part  quite  soft  and  feverish. 

November  5th. — Fowl  suffering  no  inconvenience  from 
the  injection  :  discoloration  of  the  part  subsiding  ; 
very  little  swelling. 

November  7th. — Discoloration  and  swelling  of  part  in- 
jected have  entirely  disappeared  and  the  hen  has  en- 
tirely recovered  from  the  effects  of  the  venom. 

It  will  be  seen  from  this  experiment  that  the  perman- 
ganate had  a  decided  antagonistic  effect  to  the  venom, 
doubtless  because  the  ligature  confined  the  latter  to  a 
limited  area,  and  prevented  it  being  carried  into  the  gen- 
eral circulation. 

With  a  view  to  still  further  determining  the.  beneficial 
effect  of  the  ligature,  the  following  experiment  was  tried 
with  a  large  dose  of  the  venom  and  of  the  permanganate 
solution  : 

November  10th,  12.45  p.m. — Injected  ten  minims  of 
venom  solution  into  right  leg  of  hen  below  ligature, 
followed  at  once  by  twenty-five  minims  of  two  per 
cent,  permanganate  solution.  Ligature  was  allowed 
to  remain  on  three  minutes.  The  tissues  near  punct- 
ure were  well  kneaded.  (This  chicken  was  injected 
before  with  three  minims  of  venom,  and  one  per 
cent,  permanganate  solution,  and  had  entirely  recov- 
ered). 
2.30  p.m. — Fowl  inclined  to  stand  still,  otherwise  no 
other  symptoms  noticed. 


November  11th,  11  a.m. — Fowl  not  inclined  to  move 
around,  but  sits  down;  not  much  swelling  or  in- 
flammation of  the  part  injected,  but  a  little  darker 
in  color  ;  cats  well. 
2.30  P.M. — Fowl  appears  to  lie  much  better  than  she 
was  this  morning  ;  eats  and  drinks  as  usual. 

November  12th,  11  a.m. — Hen  slightly  lame  in  the  leg 
injected  ;  part  swollen,  with  greenish  discoloration  ; 
eats  and  drinks  well. 
2.30  p.m. — Fowl  in  same  condition. 

November  14th. — Fowl  entirely  recovered. 

It  was  thought  advisable  to  try  the  antidotal  effect  of 
a  much  stronger  solution  of  the  permanganate,  giving  a 
small  dose  of  venom  solution,  and  not  using  the  ligature, 
the  result  being  as  follows  : 

November  21st,  12.18  p.m. — Injected  three  minims  of 
venom  solution  into  left  leg  of  a  large,  healthy  hen, 
followed  at  once  by  twenty-five  minims  of  a  five  per 
cent,  permanganate  solution  through  same  puncture 
without  removing  the  hypodermic  needle. 
12.22  p.m. — Leg  drawn  up  and  trembling;  respiration 
quickened,  and  chicken  lying  down  ;  can  hardly  be 
made  to  stand  up,  and  oscillates  backward  and  for- 
ward  ;  feathers  ruflled. 
3  p.m. — Chicken  will  not  stand  ;  loss  of  motion  of  leg 
injected. 

November  22d,  11  a.m. — Fowl  somewhat  better,  can  use 
the  leg  injected  a  little,  but  still  inclined  to  lie  down. 
Much  swelling  and  greenish  discoloration  of  the  leg. 

November  23d. — Hen  in  about  the  same  condition  as  yes- 
terday.    Will  not  stand  up. 

November  25th. — Hen  found  dead  ;  probably  died  yester- 
day (Sunday)  ;  much  swelling  and  sloughing  of  the 
leg  injected. 

This  same  experiment  was  repeated  upon  other  fowls 
and  upon  rabbits,  the  result  being  death. 

It  should  be  remembered  in  this  connection  that  de  La- 
cerda  claims  that,  in  nearly  every  case  in  which  he  used 
a  one  per  cent,  solution  of  the  permanganate,  the  animal 
recovered,  and  moreover,  he  claims  that  the  antidotal  ef- 
fect is  produced  even  if  a  considerable  period  of  time  has 
elapsed  after  the  injection  of  the  venom.  In  our  experi 
ments  we  have  shown  that  even  a  five  per  cent,  solution 
is  of  no  value,  and  the  reputed  antidote  was  used  imme- 
diately after  the  injection — in  fact,  so  soon  as  the  venom 
was  injected  the  barrel  of  the  hypodermic  syringe  was 
immediately  unscrewed  from  the  needle,  which  was  al- 
lowed to  remain  imbedded  in  the  tissues,  the  syringe  was 
rapidly  filled  with  the  permanganate,  and  the  injection 
was  then  made.  Sometimes  less  than  half  a  minute  was 
consumed  in  the  whole  operation. 

In  regard  to  Note  3,  while  it  is  as  yet  impossible  to 
state  that  jaboraudi  has  a  positive  antidotal  effect  to  ero- 
talus  venom,  the  experiments  seem  to  support  such  a 
view,  and  the  writer  has  proof  in  his  possession  that  a 
valuable  dog  was  saved  in  Florida  by  this  drug. 

Dr.  Robert  Fletcher,  in  his  valuable  paper  entitled  "A 
Study  of  Some  Recent  Experiments  in  Serpent  Venom,'' 
in  the  American  Journal  of  the  Medical  Sciences,  new  se- 
ries, lxxxvi.,  144,  1883,  mentions  a  case  reported  by  a 
French  physician,  of  a  person  bitten  by  a  viper,  in  which 
the  very  grave  symptoms  developed  had  been  cured  by 
the  administration  of  jaborandi,  which  produced  copious 
salivation  and  perspiration,  the  dangerous  effects  of  the 
venom  gradually  disappearing. 

This  case  was  looked  up  and  was  found  in  the  Gazette 
Hebdotnadaire  de  Midedne  el  Cliirurgie,  Paris.  \iv.  885, 
1882,  the  reporter  being  Dr.  .losso.  He  state- that  the  pa- 
tient was  bitten  by  a  Viper  between  the  thumb  and  index- 
finger,  and  that,  when  called  to  see  her,  all  the  character- 
istic dangerous  symptoms  of  poisoning  from  snake  venom 
were  present,  notwithstanding  that  phenic  acid  had  been 
freely  used  as  a  supposed  antidote.  Saving  seen  an  ac- 
COUnl  of  the  use  of  jaborandi  by  the  South  Americana  in 
snake  bite,  he  determined  to  give  it  a  trial,  and  four 
grammes  (about  sixty  grains)  of  the  leaves  were  infused 
in  a  glass  of  water  and  given  at  2  p.m.  of  the  13th  inst., 
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driip-  uf  tl ii i <  1  extract    jaborandl  In   ten  drops  of 

ind  ten  drops  of  Jaborandl  and  half  an  ounce 

of  watei  was  forced  Into  the  animal's  stomach  with 

■  Inge. 

m       \'.:inil  slightly  lame  In  1 1 1  *-  Injected  leg, 
holds  it  up  when  walking  .  eats  well. 
N  59th,  II  a.m      Animal  still  a  little  lame,  alight 

ling  and  is  of  the  Injected  leg,  other- 

«  i-i  seems  to  be  ii  mdition. 

ith    11km      RabUl  in  about  the  same  con- 
dition as  j  i  -ii  rdaj  .  but  Impi 
l1  lerlsl    11  a.m      Animal  still  slightly  lame ;  a  hard 

tumor  fori  I  Injection. 

I '    amber  2d,  1 1  \  m      Ra  foil  In  same  condition  as  yea 

normal. 
D    ember  5th     Swelling  entirely  [mal  perfectly 

It  was  noticed  In  this  i  ase  thai  the  animal  urinaU  d  fn  i  ly 
ind  that  the  mouth  ami   nostrils 
were  verj  moisl      Chickens  and  cing  peculiar- 

pliblc  to  vi  aincd  to  try  thi 

dl  "ii  tin  in  : 

I  '  ©P.M.— 1 1 

m  -i.iut.  ■  i  .1  by  tin 

minims  of  fluid  i  itrai  I  j   tin 


1      I- .  M  I 

I"  t 

■ 

■ 

1    I     M 
III   II. 

nf  tin  -..  thai  ii. 

rally  .  host  •  ■  intent  sin 

longi  d  at  to  act 

w  itbout  lin 

two  hours.     Another  <  \\»  rimi  ut  w 

iiiiuunt  nl 
liut    the  <  liicken 
ritese  two  i  ilist,  in  the 

only  ti  former 

experiment  upon  a  rabbit,  it   ••■  tin  try 

f  the  drug,  with  t 

stilt  : 

S  P.M.— Inji 
•  \i  nom  solution  . 
dthy  rabbit,  followed   bj  fifteen  i 
of  jaborandl 
jaborandl,  in  n  sti  • 
12 1")  p. ml-    Rabbit 
!;•  ipiration  bun  • 
19.80  p.m.     Oave  fifteen  minims  more  of  jab 
podermically. 
:  ■  lly   wt  11    . 

made  by  bypodermii 

urination. 
December  8th.  —  Rabbit  appears  perfectly  well,  bul 

healthy  lookii  •  joint  of  inji  i 

on  leg,  w  hich  i-  I 
D         ber  10th. — Itabhit  •■•  ulcer,  wh 

healii 

ber  19th.-  Animal  perfectly  well. 

One  more  experiment  was  tried  upon  another  • 

in  which  a  fourfold  lethal  dose  of  the  venom  \\  a-  ii 

\i/..    twenty    minims   of    venom    solution,   followi 

sixty  minims  of  jaborandl  at  intervals,  hypodermically. 

with  sixty  minims,  in  water,  bv  ibe  stomal  b,  the 

recovering  perfectly.     From  the  (• 

with  the  fluid  extract  of  jaborandl,  it  will  be  seei 

while  this  substance  appears  to    have   Hiitiilotal 

upon  rabbits,  in  fow  Is  it  fails.  :>s  has  already  I 

but  it  is  intended  to  pursue  this  lh 

still  fun  Ik  -i  ly  with  Ibe  active  print  i| 

It  may  be  mentioned  thai  s  medii 

of  the 
jaborandl,  that  h<-  has  offered  himself  for  the  pur] 
an  experiment  with  venom,  and  in 
the  writer  has  received  s  communication  froi 
in  Ohio,  a!-.,  proposing  to  submit  to  the  test.     Until  we 
havt  experimented  further,  however,  the  scientifit 
tion  of  ili<  se  gentlemen  si  ill  not  be  tried. 

The  writt  r  would  liki-  t"  :u  know  i. 
him  by  his  :iM<    assistant 
aration  of  this  and  the  previous  article  VI 

lb 

RIVIERA.    There  la  probabl  n  of  country  in 

all  the  civilised  world  of  to-day  that  seems  bj  nature  so 

:  to  Uie  pnr|M.s(  -  of  a  w  inter  In  .■ill). 

as  is  the  strip  of  coast  which  <  xt<  mis  in  a  in .rtln 

direction  along  the  shore  of  lh<  Mediterranean  l» 

I,  although  in  less  degree,  ti  • 

tinuation  of  this  strip  in  a  southeasterly  direction  l 

i  A  this 

that  it  is  h\  tin 
garded  as  It  lie  eoaM  land  p  I 

the  name  of  thi  N    eandG 
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"  il  Cornice,"  the  "  Cornice,"  is  in  itself  almost  enough  to 
show  the  extreme  narrowness  of  the  comparatively  level 
space  intervening  between  the  main  chain  and  foot  hills 
of  the  Maritime  Alps  and  the  waters  of  the  Mediterranean 
Sea.  Moreover,  when  we  come  to  consider  the  great 
depth  of  the  sea  at  but  a  short  distance  from  the  shine- 
line  ("  two  thousand  feet  a  few  yards  from  the  land  at 
Nil  < ."  Bennet  tells  us),  and  the  very  considerable  height 
of  the  mountain  chain  lying  thus  close  to  the  shore,  it  is 
evident  that  the  small  areas  of  level  or  gently  sloping 
country  which,  intervening  between  the  shore-line  and 
foothills,  are  hemmed  in  on  either  side  by  the  buttressing 
gross  ridges  that  run  down  to  the  very  water-line  itself, 
and  that  divide  the  whole  coast  line  into  a  series  of  shal- 
low bays,  are  in  themselves  no  more  than  a  series  of  shelf- 
like or  cornice-like  interruptions  in  the  steep  slope  from 
mountain  crest  to  sea-bottom.  The  conformation  of  the 
whole  country  is  little  else  than  a  long  shelf,  or  rather  a 
series  of  shelves,  on  the  south  side  of  a  very  high  moun- 
tain-wall, which  wall,  up  to  the  level  of  these  shelves,  is 
submerged  in  the  waters  of  the  sea.  This  peculiar  con- 
formation, while  in  a  great  degree  characteristic  of  the 
entire  Riviera  from  Nice  to  Spezzia,  is  especially  charac- 
teristic of  that  portion  of  the  western  Riviera  which  lies 
to  the  east  of  the  Tete  du  Chien,  a  promontory  jutting 
into  the  sea  immediately  to  the  west  of  Monaco,  and  about 
eight  or  ten  miles  to  the  east  of  Nice.  West  of  this  point 
the  main  chain  of  the  Maritime  Alps  recedes  much  far- 
ther from  the  shore,  and  a  much  larger  share  in  the  pro- 
duction of  shelter  from  northerly  winds  devolves  upon 
their  foot-hills.  Such  is  the  case  at  Nice,  although  even 
there  the  backbone  of  the  Alps  lies  but  thirty  miles  dis- 
tant from  the  shore  :  such  is  still  more  the  case  at  Cannes, 
which  lies  about  eighteen  miles  southwest  of  Nice,  and 
where  the  higher  mountains  stand  nearly  forty  miles  back 
from  the  coast.  Yet  both  these  places  share  in  great 
degree  the  climatic  characteristics  of  the  better-sheltered 
portion  of  the  coast,  and  may  properly  be  considered  as 
belonging  among  the  Riviera  resorts. 

Trie  latitude  of  the  Riviera  plays  but  a  small  part  in 
the  production  of  its  mild  winter  climate,  while  the  chief 
factor  in  determining  the  climate  of  this  region  undoubt- 
edly is  its  extraordinary  protection  against  northerly 
winds.  The  warm  water  of  the  Mediterranean  Sea  helps 
to  maintain  the  relatively  high  winter  temperature,  and 
the  prevalence  of  clear  skies,  allowing  the  sun's  rays  to 
strike  with  full  power  upon  the  rocky  southern  slope  of 
the  sheltering  mountain-wall,  has  also  a  powerful  influ- 
ence in  the  same  direction,  especially  during  the  day 
hours.  "  It  has  been  calculated,"  says  Dr.  Yeo,  in  his 
work  on  "Climate  and  Health-Resorts, "  "  that  the  tem- 
perature of  the  Mediterranean  off  this  coast  is  twenty 
degrees  higher  than  that  of  the  Atlantic  at  the  same 
depth  and  in  the  same  latitude  ;  and  that  the  tempera- 
ture of  the  surface  of  the  sea  (off  the  coast  of  Cannes), 
has  a  mean  excess  of  about  12"'  Fahr.  over  the  minimum 
temperature  of  the  air,  and  a  mean  excess  of  9'  over 
that  of  the  sea  on  our  own  southern  coast  (Falmouth)." 

The  mountain-wall  that  shelters  the  western  Riviera 
varies  in  height  from  about  nine  or  ten  thousand  feet 
behind  Nice,  where  the  main  chain  lies  some  thirty  miles 
from  the  coast,  and  where  many  ranges  of  foot-hills  in- 
tervene, down  to  four  thousand  five  hundred  feet  behind 
Albenga,  Noli,  etc.,  where  the  crest  of  the  chief  ridge  it- 
self approaches  to  within  seven  miles  of  the  shore,  and 
where  there  is  no  longer  any  space  left  for  the  interven- 
tion of  secondary  ridges  or  foot-hills. 

The  climate  of  the  Riviera  is  a  moderately  dry  one, 
mild  rather  than  warm  during  the  winter  months,  and 
especially  characterized  by  the  general  prevalence  of 
bright  sunshiny  weather,  by  great  heat  of  the  sun's  rays, 
and,  above  all,  by  its  relative  immunity  from  cold  winds. 

The  most  typical  example  of  the  climate  of  the  true 
Riviera  is  to  be  found  at  Mentone,  and  it  is  purposed  in 
the  present  article  to  avoid  any  attempt  at  lengthy  discus- 
sion of  this  type,  such  information  as  may  be  desired  on 
this  subject  having  been  already  presented  in  the  article 
entitled  Mentone.  Brief  mention  of  other  less  celebrated 
Riviera  resorts,  as  well  as  of  Cannes  and  Nice,  is  all  that 


the  reader  will  find  in  i hi-  general  article,  a  long  array  of 
figures  and  detailed  discussion  of  meteorology  or  topog- 
raphy being  avoided,  and  in  their  stead  but  a  few  words 
being  said  regarding  the  alleged  special  peculiarities  of 
these  other  Riviera  stations,  and  respecting  their  differ- 
entiation from  Mentone,  the  Riviera  type. 

Cannks. — The  town  of  Cannes  lies  on  the  French  coast, 
twenty-eight  miles  southwest  of  Mentone.  It  is  the 
h iast  sheltered  from  northerly  winds  of  any  of  the  re- 
sorts mentioned  in  this  article,  being  especially  exposed 
to  that  curse  of  the  Riviera,  the  mistral.  Close  to  the 
town  the  dust  is  very  annoying,  at  least  it  was  so  when 
Dr.  Sparks  wrote  his  work  on  the  Riviera  some  ten  years 
ago.  The  town  is  abundantly  supplied  with  good  water, 
and  its  drainage  (in  1879)  was  in  fair  condition.  Living 
accommodations  are  many  ami  good,  although  by  reason 
of  the  popularity  of  Cannes  among  the  English,  not  yet 
abundant.  The  cost  of  living  is  especially  high.  The 
surrounding  country  is  very  attractive,  and  being  far 
more  open  than  that  about  the  true  Riviera  resorts, 
which  in  fact  hardly  have  any  surrounding  country,  af- 
fords exceptional  facilities  for  riding  and  driving. 
There  are  also  good  boating  facilities.  In  regard  to  the 
opportunities  for  driving,  Dr.  Sparks  tells  us  that  Cannes 
"  has  a  decided  superiority  to  Mentone.  and  still  more  to 
San  Remo  ;"  for  "  not  only  can  one  go  farther  to  the 
cast  and  west  of  the  town  without  encountering  steep 
hills,  but  there  are  many  more  carriage  excursions  to  be 
made  inland."  The  immediate  neighborhood  of  Cannes 
is  "  not  so  well  off  for  walks  as  drives,"  he  says,  by 
reason  of  the  building  operations  involved  in  the  con- 
stant growth  of  the  town.  At  the  close  of  January, 
1878,  there  were  no  fewer  than  seven  hundred  and  fifty 
English  families  at  Cannes.  The  many  social  gather- 
ings and  entertainments  are  an  objectionable  feature  of 
life  at  this  place,  so  far  as  the  invalid  is  concerned.  The 
subject  of  the  winds  at  Cannes  is  very  carefully  consid- 
ered by  Dr.  Sparks,  and  he  sums  up  his  conclusions  by 
saying  that  he  thinks  there  is  little  doubt  but  that  it  is  a 
very  windjr  place,  and  that  like  Hyeres,  the  wind  to  which 
it  is  especially  exposed  is  the  "  mistral,"  or  dry,  and  often 
cold,  northwest  wind.  Of  the  little  village  of  Le  Cannet. 
two  miles  and  a  half  north  of  Cannes,  lie  tells  us  that  it  is 
well  sheltered  under  the  hills  ;  that  the  natives  say  it 
"  feels  no  wind,"  and  that  "  it  is  easy  to  believe  that  they 
are  right.*'  Out  of  a  goodly  number  of  statistics  regard- 
ing the  temperature,  rainfall,  etc.,  given  in  Dr.  Sparks's 
work,  I  select  for  quotation  only  those  for  average  tem- 
perature and  relative  humidity,  presented  on  the  author- 
ity of  Dr.  Marcet,  and  covering  the  years  1874-77,  those 
of  mean  maximum  temperature  for  three  years,  and  of 
mean  minimum  temperature  for  two  years.  They  are 
as  follows  : 


Average  temperature 58.6  -IS. '2  50.2.1 

Mean  maximum  temperature.  60.06  54.8  56.76 

Mian  minimum  temperature.  4fi.!l  89.7  44.5 

Relative  humidity 70.64  69.98  60.99 


Nov.      Dec.      Jan.      Feb.      Mar.      Apr. 


48.5 
54.2(1 
41.0 
7C6 


50.7 
5T.23 
44.6 
70.78 


557 
61.8 
49.2 
74.16 


At  Cannes,  as  at  Nice  and  at  Hyeres,  olive-trees  are 
abundant,  and  Dr.  Sparks  tells  us  (op.  cit.,  p.  :'.!)  that 
this  tree  "appears  to  be  unable  to  support  a  temperature 
below  21°  or  22°  Fahr."  The  olives  at  Cannes  arc 
smaller,  he  says,  than  they  arc  east  of  Nice  ;  while  lemon- 
trees,  which  are  abundant  r.bout  Mentone  anil  San  Renin. 
al  Cannes  are  scarcely  ever  seen.  < )  ran  ire  (lees,  on  the 
other  hand,  are  to  be  found  at  Cannes  in  abundance,  but 
of  these  two  varieties  of  the  genus  Citrus  he  tells  us 
that,  "roughly  speaking,  two  to  four  degrees  of  frost, 
Fahrenheit,  kill  the  lemon,  whereas  we  only  hear  of 
.  trees  being  killed  by  relatively  severe  frosts,  Buch 
as  occurred  in  1709,  1788-89.  and  1829."* 

Respecting  the  special  climatotherapy  of  Cannes.  Dr. 
Sparks- pronounces  ii  to  be  " distinctly  a  bracing  place  ; 

*  A.  J.  C.  Hare,    in    his   book,  "A    Winter   "t    Hentone,"    says   that 

bear  iieven  degrees  of  froRt,  I.e.,  a  temperature  of  84"  ('.  :  while 

lemons  bear  only  four  or  five  degrees  ..f  ir.,-t,  viz.,  a  temperature  of  97* 

,  ,r  86    I 
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other  health-resorts,"  he  says,  "  Cannes,  Nice,  Mentone,  San  Bemo,  and  even  Alassio,     .     .     .     are  more  or  less  at 
the  bottom  of  bays.     The  situation  of  Bordighera  is  quite  the  reverse.     It  stands  on  a  promontory  which  projects 

into  the  Bea  more  than  any  other 

^ —  -*-—  --^_  headland    in   Liguria.     Hence  it 

^  -■"  -  gets  more  Bea  air  than  any  of  the 

s^  -  places    already   mentioned.     The 

^  ^  winds  fi'niii  north  of  east,  round 

/'  ~x  by  south,  to  a  little  north  of  west, 

/  JVV  all  necessarily  blow  from  the  sea. 

Live  •where  you  will  in  the  neigh- 
/  \  borhood,  even  seven  or  eight  hun- 

\  dred  yards  from  the  shore  and  on 

/„  \  the  hills,  you  will  still  find  your- 

self under  the  influence  of  the 
Bea  air,  just  as  you  would  along 
the  beach  in  the  other  health-re- 
sorts. .  .  .  The  result  in  a 
medical  point  of  view  is,  obvious- 
ly, that  the  climate  of  Bordighera 
should  be  advised  only  to  those 
who  may  expect  benefit  from  Bea 
air.  .Such  patients  will  have-  the 
advantage  there  of  breathing  the 
sea  air  inland {i.i .  I  without  the  in- 
convenience of  the  high  winds. 
and  the  noise  of  the  waves,  which 
they  would  suffer  from  in  Other 
localities."  Dr.  Sparks  adds  that 
obviously  in  the  latter  part  of  this 
quoted  passage  Mr.  Hamilton  was 
speaking  rather  of  the  "  Bordi- 
ghera 01  the  future,"  than  of  the 
town  as  it  existed  at  the  time  his 
(Dr.  Sparks's)  book  was  written: 
for  at  that  time  all  that  had  been 
built  of  the  suburb  of  New  Bor- 
dighera (the  only  portion  of  the 
town  suited  to  the  residence  of 
invalids),  lay  close  down  by  the 
shore  on  the  west  side  of  the  pro- 
montory, exception  made  only  of 
a  few  scattered  villas  standing 
among  the  olive  groves  between 
the  main  road,  close  to  the  beach,  and  the  old  Roman  road,  the  Via  Aurelia,  a  road  which,  running  close  under  the 
base  of  the  foot-hills  a  quarter  of  a  mile  back  from  the  sea,  was  then  (1879,  October)  being  "  partly  resuscitated  and 
converted  into  a  boule- 
vard." These  foot-hills, 
covered  with  olives  and 
pines,  attain  an  eleva- 
tion, according  to  Dr. 
Bparks,  of  from  four 
hundred  to  (at  most) 
one  thousand  feet.  The 
old  and  compactly  built 
town  of  Bordighera, 
standing  at  the  very  tip 
end  of  the  promontory, 
is  decidedly  p  i  c  t  u  r  - 
eaque,  as  are  all  these 
Riviera  towns,  but  is 
not  suited  to  the  resi- 
dence of  invalids,  and 
the  east  side  of  the  pro- 
montory, though  "oc- 
cupied by  a  charming 
valley,  rocky  and  sandy, 
full  of  palms  and  lem- 
ons, abundantly  watered 
and  prettily  closed  in  by 
towering  hills,"  does  not 
seem  to  be  popular  as  a 
place  of  residence,  prob- 
ably, according  to  the 
writer  just  quoted  (Mr. 
Hamilton),"  because  the 
cemetery  stands  in   the 

centre  of  it,  which  is  a  ,     ,       ,  ,       ,     ,,     „ .     ,  ,  f  ,i,„ 

drawback  in  most  people's  eyes."     So  that  the  narrow  strip  of  olive-covered,  nearly  level  country  to  the  weal  of  the 
promontory  is  evidently  destined  to  be  the  chosen  site  for  the  growth  of  the  new  town.     This  strip,  although  Mat,  is 
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monary  phthisis  in  its  earlier  stages,  nnd  when  not  accom- 
panied by  very  marked  febrile  movement  i>r  by  a  special 
tendency  to  haemoptysis.  In  eases  of  general  progress- 
ing phthisis,  with  formation  of  cavities — a  eiass  of  cases 
where  least  benefit  is  to  be  expected  from  any  climatic 
treatment — even  Ur.  Weber,  a  strong  advocate  of  "high- 
altitude  "  resorts,  gives  the  preference  to  Mcntone  and 
like  resorts,  and  pronounces  against  what  may  be  called 
the  "  high-and-dry  "  sanatoria  that  are  so  much  in  vogue 
to-day.  For  diabetes,  chronic  renal  disease,  and  chlo- 
ro&is  the  entire  Riviera  is  well  suited,  as  it  is  to  cases  of 
anaemia  and  of  "  threatened  phthisis "  in  strumous  chil- 
dren. Such  of  the  Western  Riviera  resorts  as  are  most 
sunny  and  sheltered,  and  least  "  fashionable"  as  regards 
the  matter  of  social  entertainments  are  well  suited  to 
•cases  of  rheumatism  and  gout.  For  the  functional  ail- 
ments characteristic  of  old  age  the  Riviera  is  also  a  good 
place  of  resort ;  but  persons  having  a  tendency  to  apo- 
plexy are  by  some  writers  loudly  warned  against  taking 
up  a  residence  in  this  region. 

Dr.  Weber's  statistics,  showing  the  result  of  one  hun- 
dred and  twenty-four  winters  passed  on  the  Riviera  by 
63  patients  suffering  from  pulmonary  phthisis  certainly 
speak  well  for  the  climate.  Of  these  patients  36  were  in 
the  first,  15  in  the  second,  and  12  in  the  third  stage  of 
the  disease.     I  give  his  results  below  in  tubular  form  : 


Cases.         Im",       Cni"V      Worse, 
proved,     proved. 


First  stupe 36  22  3  11 

1  stage 15  6  3  6 

Third  stage 12  2  5  5 


As  summed  up  by  Dr.  Weber  himself  these  figures 
showed  47.6  per  cent,  of  improved  cases,  17.5  per  cent, 
unchanged,  and  34.9  per  cent,  of  patients  who  grew 
worse. 

He  quotes  also  the  statistics  of  the  two  Doctors  Will- 
iams, based  upon  their  observation  of  one  hundred  ami 
fifty-two  phthisical  patients  who  had  passed  two  hundred 
and  twenty-nine  winters  in  the  Riviera.  These  observers 
found  62.5  per  cent,  of  improved,  20.39  per  cent,  of  un- 
improved, and  only  17.10  per  cent,  of  retrograde  cases  ; 
and  Dr.  Weber  very  justly  remarks  that  even  better  re- 
sults could  be  obtained  were  patients  only  more  prudent 
in  regard  to  avoiding  the  special  climatic  risks  peculiar 
to  the  Riviera  {e.g. ,  the  great  contrast  between  sun  and 
shade  temperatures  and  between  the  temperature  imme- 
diately before  and  immediately  after  sunset,  and  a  fool- 
ish exposure  to  the  sea-breeze  such  as  is  spoken  of  and 
warned  against  by  Dr.  Bennet — vide  article  "  Mentone  "), 
and  were  they  only  more  careful  in  matters  of  diet,  more 
disposed  to  keep  away  from  the  social  gatherings  of 
such  places  as  Cannes  and  Nice,  and  more  ready  to  con- 
sult the  local  physicians. 

A  very  similar  climate  to  that  of  the  Genoese  Riviera 
is  to  be  found  in  Southern  California  ;  indeed,  so  far  as 
climate  alone  is  concerned,  the  Southern  California  re- 
sorts are  probably  superior  to  those  of  the  Riviera.  For 
patients,  however,  who  are  not  imperatively  called  upon 
!''  select  the  very  best  possible  climate  for  their  disease, 
and  particularly  for  those — and  they  are  many — in  whom 
a  distraction  of  the  mind,  such  as  is  effected  by  beautiful 
and  picturesque  scenery  and  by  objects  of  historical  in- 
terest, is  an  important  element  in  cure,  there  can  he  no 
Comparison  between  the  much  more  varied  and  infinitely 
more  picturesque  scenery  of  the  Riviera  and  thai  of  Cali- 
fornia; nor  between  the  historical  interest  of  a  country 
where  the  towns  to-day  look  much  as  they  did  in  the  mid- 
dle ages,  where  there  are  occasional  remains  dating  from 
the  classical  period,  (e.g.,  the  Via  Aurelia,  the  Roman 
ruins  at  Turbia,  Veilles.  Carnolles,  Cimiez,  and  Yenii- 
miglia),  and  where,  as  in  the  celebrated  bone  eaves  of 
Mentone,  not  only  implements  belonging  to,  but  actual 
skeletons  of,  prehistoric  men  have  been  discovered,  anil 
the  historical  interest  of  a  country  whose  scanty  remains 
are  those  merely  of  a  remote  Spanish  colony  not  over 
three  hundred  years  old. 


BlIlI.IOOR.lPHY. 

For  further  and  more  detailed  information  regarding  tin-  Riviera,  the 
reader  is  advised  to  consult  I)r.  .).  H.  Bennet's  Winter  and  Spring  on 
the  Shores  of  the  Mediterranean  ;  Dr.  Edward  I.  Sparta's  Riviera :  Dr. 
J.Barney  leo'e  Climate  and  Health  Resorts;  the  Rev.  Dean  Alford's 
The  Riviera:  Pen  and  Pencil  Sketches  from  Cannes  to  Genoa;  and 
also  Anguotns  J.  0.  Hare's  A  Winter  at  Mentone. 

Huntington  I! trim  nix. 

1  Climate  and  Health  Resorts,  by  Dr.  J.  B.  Yen. 
-  Klimatotherapie,    in   Ziemssen's  Handbnch  der  Allegemeinen   The 
rapie. 

RUMINATION  IN  MAN.  Synonyms  :  Merycism 
(from  Gr.  nypvuuruSs)  ,  Ft.,  Merycisme;  Ger.,  Merycis- 
nius,  Wiederkauen ;  Lat.,  Ruminatio.  Medical  litera- 
ture, especially  that  of  recent  years,  contains  numerous 
instances  of  rumination,  or  "  chewing  the  cud,"  occur- 
ring in  the  human  subject.  At  a  period  usually  of  from 
ten  minutes  to  half  an  hour  alter  the  ingestion  of  food, 
though  sometimes  during  the  progress  of  the  meal,  the 
subject  of  this  peculiar  complaint  suddenly  feels  the 
presence  in  the  pharynx  of  a  bolus  of  food,"  which  has 
been  regurgitated  from  the  stomach  without  any  con- 
scious effort  on  his  part.  This  regurgitation  is  usually 
unaccompanied  by  any  subjective  symptoms,  either  pain 
or  nausea,  though,  if  for  any  reason  it  do  not  occur,  the 
patient  commonly  experiences  a  feeling  of  discomfort 
and  weight  in  the  stomach  until  the  process  of  digestion 
is  completed.  In  most  cases  the  rejected  bolus  of  food 
is  neither  bitter  nor  acid,  unless  the  regurgitation  has 
been  delayed  beyond  the  usual  time,  and  the  subjects  of 
the  malady  not  infrequently  describe  the  process  as  a 
pleasant  one,  expressing  their  dissatisfaction  at  anything 
which  may  happen  to  prevent  its  recurrence  at  the  usual 
time.  M.  Blanchard,  who  is  himself  a  merycole,  as  the 
human  ruminator  is  called,  testifies  to  the  pleasurable 
sensations  experienced  in  the  act,  and  even  confesses  to 
having  occasionally  selected  by  preference  certain  arti- 
cles of  food  which  his  previous  experience  had  taught 
him  would  most  promptly  cause  rumination,  or  which 
would  have  a  specially  agreeable  taste  when  masticated 
a  second  time. 

The  condition  is  sometimes  congenital,  or  at  least  the 
subject  cannot  remember  the  time  when  he  did  not  rumi- 
nate, and  there  are  many  people  doubtless  who  are  mery- 
coles  without  knowing  that  they  differ  in  this  respect 
from  their  fellows.  Blanchard  learned  that  his  rumination 
was  abnormal  only  when  he  began  to  study  physiology. 
It  may  even  be  hereditary,  several  cases  being  on  record 
in  which  father  and  son  were  both  ruminators.  It  occurs 
usually  in  persons  who  are  large  eaters,  and  in  those  who 
bolt  their  food  without  properly  masticating  it.  Occa- 
sionally the  habit  is  an  acquired  one,  coming  on  without 
any  apparent  reason,  or  being  referred  to  various  and 
dissimilar  causes.  Brown-Sequard  is  said  to  have  suffered 
for  a  time  from  nieiycism,  brought  on  by  some  experi- 
ments made  upon  himself  to  determine  the  time  required 
for  the  digestion  of  various  alimentary  substances.  In 
conducting  these  experiments  he  enclosed  the  articles  of 
food  in  a  sponge  to  which  a  string  was  attached,  ami 
after  a  certain  period  of  time  he  brought  up  the  sponge 
by  pulling  on  the  string.  After  this  had  gone  on  for  a 
while  he  found  that  the  sponge  was  returned  spontane- 
ously, and  then  whatever  was  swallowed  was  returned  in 
the  same  way.  In  another  case,  reported  by  Dehio,  of 
Dorpat,  the  habit  of  ruminating  was  attributed  to  a  vio- 
lent and  long-continued  attack  of  whooping-cough,  the 
paroxysms  of  which  were  always  terminated  by  vomit- 
ing. Goldenhorn,  of  Odessa,  relates  a  ease  occurring  in 
a  young  man,  which  was  associated  with  neurasthenic 
symptoms  brought  on  by  excessive  sexual  indulgence. 
Another  case,  reported  by  Boas,  of  Berlin,  occurred  in 
the  person  of  a  merchant  who  had  travelled  extensively, 
and  had  indulged  for  a  long  time  in  excesses  of  eating 
ami  drinking.  Jurgensen,  of  Copenhagen,  saw  a  case  in 
a  young  girl,  in  whom  rumination  began  withoul  any  ap- 
parent cause  when  she  was  ten  years  (i(  age,  Both  the 
IVtherand  the  grandfather  of  the  patient  were  meVycoles, 
This  case  is  exceptional  by  reason  of  the  sex  of  the  pa- 
tient, most  of  the  recorded  instances  having  been  in  male 
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will  depend  upon  the  amount  of  intervening  fatty  tissue, 
which,  when  in  excessive  amount,  entirely  destroys  that 
symmetry  and  roundness  of  form  dependent  upon  its 
presence  in  moderate  quantity. 

The  skin  does  not  stop  abruptly  at  all  the  natural 
openings  of  the  body.  It  is  continuous  at  these  points 
with  the  mucous  membrane  which  clothes  the  cavities. 
At  the  nares.  on  the  labia  majors  and  minora,  and  on  the 
external  surface  of  the  anus,  the  same  skin  is  present  as 
on  the  rest  of  the  body,  and  it  goes  gradually  over  into 
the  mucous  membrane.  At  the  mouth,  however,  on  the 
eyelids,  and  at  the  meatus  urinarius,  the  transition  is 
abrupt. 

The  integument  is  very  variable  in  thickness.  In 
general  it  varies  between  -J  and  4  mm.  hJ,T  to  i,  inch), 
exclusive  of  the  subcutaneous  tissue.  It  is  thinnest  on 
the  eyelids,  and  thickest  on  those  portions  which  are 
subjected  more  especially  to  pressure,  as  on  the  palms 
and  soles,  or  which  serve  as  points  of  insertion  for  mus- 
cles, as  on  the  upper  lip,  alffi  nasi,  etc. 

Density  and  Elasticity. — It  has  been  found  that  the  skin 
possesses  considerable  solidity  and  very  perfect  elas- 
ticity. Sappey  concluded  from  his  experiments  that  a 
strip  of  skin  h  mm.  long  and  10  mm.  broad  was  able  to 
support  a  maximum  weight  of  12  kilos  (26A  lbs.).  The 
solidity  was  also  in  direct  ratio  to  the  thickness  of  the 
piece  of  skin  used  in  the  experiment.  As  mentioned, 
the  elasticity  is  very  perfect,  but  slight  ;  a  considerable 
amount  of  stretching  may  result  from  the  application  of 
a  small  weight,,  but  complete  rectification  takes  place 
after  its  removal.  The  skin  is  not  of  uniform  texture; 
but  consists  of  bundles  of  fibres  arranged  like  a  net,  be- 
tween  which  are  spaces  of  various  sizes  which  are  rhom- 
bic in  shape.  In  these  spaces  there  is  found  a  cementing 
substance,  and  it  is  due  to  it  that  the  former  are  able  to 
I  their  natural  shape  after  having  been  stretched. 
Bollet  observed,  that  when  this  cementing  substance  had 
been  destroyed  the  elasticity  of  the  skin  was  lost  ;  conse- 
quently, he  concluded  that  the  elastic  property  of  the  skin 
must  be  ascribed  to  its  presence. 

Cleamye. — The  cleavage  lines  of  the  skin  were  discov- 
ered by  Langer.  He  pierced  the  skin  with  small,  round 
awls,  and,  after  removal  of  the  instruments,  observed 
that  the  wound  which  was  made  was  a  linear  one.  He 
then  made  series  of  them  in  rows  and  close  together, 
and  from  the  uniformity  in  the  direction  of  the  long 
axes  of  a  more  or  less  greater  number  of  the  small 
wounds,  he  was  able  to  conclude  that  the  skin  possessed 
complete  linear  cleavage  over  the  greater  part  of  the  sur- 
face of  the  body.  Not  on  all,  however,  for  in  some 
S,  as  on  the  forehead,  on  many  points  on  the  scalp, 
etc.,  the  wound  made  was  a  triangular  one,  and  he 
found  that  these  occurred  wThere  two  spaces  met  together 
which  possess  linear  cleavage  in  opposite  directions. 

The  explanation  of  the  fact  that  the  skin  is,  to  a  great 
extent,  cleavable  linearly,  is  to  be  found  in  the  arrange- 
ment of  the  spaces  between  the  bundles  of  fibres.  These 
■  are  of  various  sizes  and  shapes,  and  in  many 
places  are  so  stretched  longitudinally  and  so  narrowed 
that  the  fibre-bundles  run  almost  parallel  to  each  other. 
The  course  of  the  cleavage  lines  of  the  skin  can  be  well 
understood  by  consulting  the  accompanying  figure. 

Tension. — Except  upon  the  scalp,  the  palms  of  the 
hands,  and  the  soles  of  the  feet,  the  skin  is,  more  or 
less,  in  a  state  of  tension.  When  a  portion  is  excised, 
it  will  be  seen  that  it  diminishes  in  size  to  such  an  ex- 
tent that  it  will  no  longer  cover  the  surface  which  has 
been  laid  bare.  This  cannot  be  ascribed  entirely  to  the 
retraction  of  the  borders  of  the  wound,  but  is  also  due  to 
the  diminution  in  size  of  the  excised  piece,  which  is  then 
no  longer  subjected  to  its  former  tension.  Where  the 
skin  possesses  linear  cleavage,  the  tension  is  in  the  direc- 
tion of  these  lines,  but  where  this  condition  doe-  not  ex- 
ist, it  occurs  uniformly  in  every  direction  in  the  plane  of 
the  surface.  The  tension  likewise  depends  upon  the 
movements  of  the  joints  and  muscles,  the  amount  of  fat 
deposited  in  the  subcutaneous  tissue,  and  also  upon  mor- 
bid conditions,  such  as  (edema,  or  upon  the  existence  of 
pregnancy.     In  this  latter  condition  the  degree  of  ten- 


sion may  be  mi  great  that  a  permanent  change  may  re- 
sult in  the  direction  in  which  the  bundles  of  fibres  run. 

Color. — The  color  of  the  skin  difi'ers  according  to  the 
individual,  the  race,  and  the  age,  and  it  also  varies  upon 
different  portions  of  the  body.  It  cannot  be  ascribed  in 
certain  races  to  climatic  influences  alone,  since  in  the 
same  zones  people  of  different  color  are  found,  as  in 
Africa  negroes,  and  in  a  corresponding  portion  of  Amer- 
ica the  much  lighter-colored  Indians.  The  difference 
in  color  depends  entirely  upon  the  amount  of  pigment 
present  in  the  epidermis,  where,  under  the  form  of  gran- 
ules, it  is  found  especially  in  the  lowest  layer  of  the 
epithelial  cells  forming  it.  This  is  easily  demonstrable 
in  the  skin  of  the  negro  two  or  three  days  after  death, 
and  before  decomposition  has  set  in.  If  the  skin  is,  un- 
der such  conditions,  sharply  rubbed,  the  epidermis  i-  de- 
tached and  rolls  up  under  the  linger,  and  the  corium  or 
true  skin  being  exposed  is  seen  to  be  of  a  dull  white  color. 
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Fig.  5035. — Cleavage  Linos  of  the  Skin.     (Langer.) 

In  the  white  race  the  color  changes,  within  certain  limits, 
in  the  various  seasons  of  the  year.  When  exposed  to 
the  heat  and  the  sun  in  summer,  there  is  an  increase  in 
pigment  deposit  and  it  appears  darker,  but  this  disap- 
pears and  the  whiter  color  returns  in  winter. 

Under  certain  physiological  conditions,  such  as  preg- 
nancy, there  is  likewise  an  increase  in  the  amount  of  pig- 
ment in  particular  portions  of  the  skin — the  areola  around 
the  nipple,  the  linea  alba.  etc. — and  this  may  in  some  in- 
stances be  to  an  exaggerated  extent.     A  large  portion  of 

this  increase  often  disappears  after  the  birth  of  the  child, 
but  a  considerable  amount  usually  remains.  In  the  male 
the  scrotum  and  penis,  and  in  the  female  the  vulva,  are 
of  a  darker  color  Hum  the  rest  of  the  skin.  The  pink  or 
red  color  seen  on  certain  portions  of  the  body,  as  the 
cheeks,  or  induced  by  certain  temporary  causes,  as  those 
which  produce  Hushing,  is  due  to  the  blood  in  the  ves- 
sels of  the  CUtis.  These  latter  becoming  filled  With  blood 
its  color  is  conveyed    to' the  eye    through  the  epidermic 

covering.     When  venous  congestion  is  present  the  color 


459 


SI.   II, 


HANDBOOK   OP  THE   ICED] 


I  lull 

lalion,  i he 


In 

hi  it, 
lied  ii>  it. 

re  are 
-   me  of 
-hurt  and  shallow. 
U  at  from  birth 

i    ■ 
lie  wrinkles  <>n  the  face  which  develop  with 
due  partly  lo  the  dimin 

In,  Inn  t),. 
•'  11  by  muscu  •  ti..ii  and  stretchii 

iround  thi  by  the 

movements  of  flexion  and  extension     Th< 

of  tin-  bun 
which   in   this  situation   run   ti  obliquely 

and,  in  consequence,  the  fibn 
by  the  ordinary  movements,  but  the 
rhombol  them  an      I  le  "f 

the  juint  their  tension  is  in  the  direction  of  thi  h 
while  mi  the  opp  :it  the  fibn 

brought  closer  together.     In  this  way  the  constant 

furrows  around  the  lointt  ai  :  which  are 

.;  ir  action,  m-  the  w rinklea  on  the  forehead, 

produced  in   the  same  manner,  the  constant 

repetition  of  the  movements  Anally  effecting  a  permanent 

ii  tin-  arrangement  <if  the  fibre-bundles  and  of 

thi  a  them. 

re  likcu  ise 
taed  by  the  diminution  in  the  size  of  the  rhomboidal 
This  i>  brought  about  by  the  loss  <if  fat  and 
icnl  change  in  the  arrangement   of  thi 
.  lure  <>f  the  skin.     I 

•    in-  hands  and  on  the  Boles  of  thi 
in  ti  s  the  skin  is  not  movable.     These  fun 

rmanent,  ised  by  the  firm  union  of 

tin-  skin  to  the  tissues  below  by  means  of  short  but 
•  ■f  connective-tissue  fibres.     Dimples,  where  thi 

due  t"  the  same  cause;  thai  is.  the  skin  is' :,t  that 
point  attached  i"  the  underlying  tissues  allli  does  not 
move  together  with  the  r.-st  of  the  skin  of  which  it  fi 
lion. 
I'm   Stbcctdtu   of  iiii    Bdh.     The  Integument  of 
the  body  is  composed  "f  several  laj  era     The  m"st  i  ■ 
mil  i>f  these  consists  «'f  epithelium  and   is  termed  the 
rmia      It  clothes  the  outer  Burface  of  tin-  corium,  m 
cutis  |ir.,|iria.  the  line  of  division  between  the  two  ' 
sharply  defined  owing  to  the  greal   morpholi  . 
ditT  n  the  elements  composing  eai  b 

«ely  knit  tissue,  which  consists  of  coi 
•   ami  unstriped  muscle      It 
tains  the  glands  of  the  skin  and  the  liair.  and  is  rich  in 
nid  in  nerves      It  is  DO|  sharply  limited  on 
lunlly  Into  the 
I'his  layer,  the 
per  ixirtiiiii  of 

tin 

1""  lain  in  their  cells  and  in  I 

amount  of  fat. 
the  corium  are  the  must  important 
)  in  many  particulars  on  dif- 
■     i 

and  the  plant) 

I  tit v  of  all  : 

I 

rin. 
•  il,,. 

pop 

rntiiiu  11.  \|  . 

■  ises  in  || .. 


'  i 'resent 

W  It  II    U 

cells    begin    to 

this,  tin 

|'|M«seMlfl 

'■■    the    |  i 

-  "1  t Iw  m-    ' 
can  m  in  the  din 

it   is  (  ompelied  to  proceed  d< 

..  It       ]M    • 

inent  ;  k  ( s  betwei  n  thi 

which  spring  from  the  - 


vs. 


.rf»o»  it 
.■f  a  ►  went  k-l«j„l 

forms  tin-  Interpapillary  prolongations  of  ihe  epidi 

ths  of  the  epiderm  - 
when  fully  formed,  it  lies  up< 
ratelv  fitting  coat,  \\  bich  ' 
incqualitii  ■  of  the  true  skin. 

1    ■  depth  of  the  i 
m  birth  to  old 
diffen  '  the  bodj       I 

'■  rnai   •  liirth'it  i» 

0  l".  n.in.  to  <•  25mm.  in  thickness,  but  in  adult  life 
The  diffen 

rn\   layi  r 
• 

livided  into 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Skin, 
skin. 


two  major  layers,  the  division  being  due  to  the  different 
consistency  of  the  cells  constituting  each.  The  most  ex- 
ternal and  superficial  one,  which  consists  of  horny  cells 
and  is  firm  and  resistant,  is  termed  the  stratum  corneum, 
while  the  one  immediately  below  it,  which  lies  in  contact 
with  the  derma,  is  called  the  stratum  mucosum,  or  rete 
Malpighii.  This  latter  consists  of  soft  epithelial  cells, 
and  is  sharply  defined  from  the  stratum  corneum.  Both 
of  these  major  layers  are  still  further  subdivided  accord- 
ing to  the  appearance  of  its  cells,  or  to  the  reaction  of 
their  various  portions  to  certain  coloring  substances. 

Iiele  Malpighii. — The  most  deeply  situated  cells  of  the 
stratum  mucosum,  those  which  are  in  immediate  contact 
with  the  derma,  are  cylindrical  in  shape  and  form  the 
basic  layer  of  the  rete.  Its  importance  can  be  estimated 
fn>m  the  fact  that  it  represents  the  productive  part  of 
the  stratum  mucosum.  In  normal  skin  they  are  the 
only  cells  which  show  the  karyokiuetic  cell-figures,  and 
indirect  division  of  the  nucleus  occurring  in  epithelial 
growths.  Their  long  axes  are  directed  perpendicularly 
to  the  coriurn,  and  if  the  layer  is  carefully  examined, 


Fig.  5037. — a,  Capillary  ;  ft.  papilla  containing  tactile  corpuscle  ;  rf, 
nerve-fibre  which  goes  to  the  tactile  corpuscle  :  «,  /,  cross-section  of  a 
nerve-fibre;  g,  cells  of  the  rete  Malpighii.     (Kaposi.) 

small  basic  cells,  resulting  from  the  cell-division,  are  seen 
pushing  their  way  in  between  the  older  ones.  In  this 
way  the  constant  regeneration  of  the  rete  is  provided  for. 

The  cylindrical  cells  send  out  into  the  corium  more  or 
less  long  prolongations,  but  the  spines,  which  character- 
ize the  entire  rete,  are  seen  clearly  only  upon  their  upper 
contours.  It  is  in  these  cells,  especially,  that  a  more  or 
less  large  amount  of  pigment  granules  are  deposited, 
which  give  the  various  shades  of  color  to  the  skin  of 
different  individuals  and  races. 

Above  the  basic  layer  cells  of  various  shapes  and 
sizes  are  found.  Over  the  papilla:,  and  in  the  inter- 
papillary  portions  of  the  rete,  round  and  cuboid  and 
polygonal  cells  are  seen.  In  the  interpapillary  prolon- 
gations, however,  round  cells  predominate.  As  the  ex- 
ternal surface  is  approached  the  cells  become  larger,  and 
have  their  long  axes  more  parallel  to  the  surface  of  the 
skin.  The  cells  themselves  have  a  body  consisting  of 
finely  granulated  protoplasm,  which  contains  a  clearly 
defined  nucleus,  in  which  are  several  nucleoli.  Accord- 
ing to  the  position  of  the  cells  in  the  rete,  the  shape  of 
the  nucleus  varies.  In  the  uppermost  portions  it  is 
oval,  in  the  middle,  round,  and  in  the  cylindrical  layer, 
rod-like,  thus  agreeing  more  or  less  accurately  with  the 
shape  of  the  cell.     The  varying  form  of  all  of  these  cells 


is  due  in  general  to  the  degree  of  mechanical  pressure  to 
which  they  are  subjected  by  the  individual  growth  of 
each,  and  by  other  causes,  such  as  atmospheric  pressure. 
The  cells  composing  this  portion  of  the  rete  Malpighii 

do  not  lie  in  close  contact  with  each  other,  but  are  held 
in  apposition  by  protoplasmic  prolongations  from  their 
surfaces,  which  are  continuous  with  the  protoplasm  of 
the  cell-body.  They  have  been  termed  spines.  It  is  due 
to  this  characteristic  that  the  entire  layer  has  been  named 
the  stratum  spinosum. 

The  spines,  which  characterize  these  epithelial  cells, 
were  first  observed  by  Schron,  and  the  function  of  bind- 
ing the  cells  together  has  been  attributed  to  them.  The 
manner  in  which  this  occurs  has,  however,  always  been 
a  subject  of  controversy.  Max  Bchultze  was"  of  the 
opinion  that  they  were  arranged  as  in  a  pinion  and 
ratchet;  Bizzozero,  that  their  ends  were  united  together: 
and  Ranvier,  that  their  ends  were  fused  together,  form- 
ing a  peculiar  elastic  organ  which  allowed  considerable 
movement.  These  spines  can  be  studied  best  in  rapidly 
proliferating  growths  of  the  rete,  as  in  condylomata 
acuminata  ;  but  in  the  normal  skin  it  is  very  difficult  to 
form  any  opinion  in  regard  to  their  natural  arrangement, 
Whether  the  spines  are  active  or  passive  in  their  nature 
is  likewise  a  disputed  point.  Still,  as  Unna  has  pointed 
out,  they  are  in  all  probability  the  result  of  active  pro- 
toplasmic movement,  since  they  are  purely  prolongations 
of  the  cell-body  and  consist  of  the  same  protoplasm. 

Intercellular  Spaces. — The  arrangement  of  the  spines 
springing  from  the  surface  of  the  cells  of  the  rete  is 
such  that  small  spaces  are  left  between  them.  These, 
the  intercellular  spaces  of  the  stratum  mucosum,  are  of 
great  importance,  inasmuch  as  they  serve  as  channels  for 
the  passage  of  the  nutrient  fluids  from  the  corium  to  tin; 
epithelium.  The  communication  existing  between  the 
blood- and  lymph-vessels  and  spaces  and  these  intercel- 
lular spaces  was  clearly  demonstrated  by  Nalepa,  who 
succeeded  in  injecting  them  from  the  subepithelial  blood- 
vessels. The  wandering  cells  coming  from  the  vessels 
of  the  cutis  and  seen  in  the  rete  arc  also  enabled  to 
wander  along  by  means  of  these  spaces,  and  they  are  tin; 
source  of  the  pigment  sometimes  seen  in  these  situations. 
When  they  break  down  they  are  taken  up  by  the  spiny 

Cells. 

Stratum  Granulosum. — Situated  above  the  stratum  spi- 
nosum, but  yet  in  close  contact  with  it,  is  a  layer  of  cells 
characterized  by  the  possession  of  certain  peculiarities. 
This  layer  consists  of  one  or  two  rows  of  cells,  seldom 
of  more,  upon  whose  surfaces  shortened  spines  may 
still  be  seen,  and  they  also  contain  granules  of  various 
sizes  and  shapes.  It  is  owing  to  the  presence  of  these 
that  it  has  received  the  name  of  stratum  granulosum. 
These  granules  react  toward  certain  coloring  substances 
in  a  marked  manner,  and  stain  very  deeply.  I" una,  who 
has  studied  this  layer  very  carefully,  states  that  it  makes 
its  appearance  in  the  epidermis  toward  the  end  of  foetal 
life,  but  that  it  can  be  seen  much  earlier  in  the  inner 
root -sheath  of  the  embryonic  hair. 

The  stratum  granulosum  is  present  over  the  entire 
skin,  except  on  the  vermilion  border  of  the  lips  and  in 
the  nail  bed.  The  granules  appear  white  by  direct  light, 
and  for  this  reason  Unna  asserts  that  they  are  the  cause 
of  the  white  color  of  the  Caucasian  race.  Such  an  ex- 
planation is,  however,  scarcely  a  reasonable  one,  owing 
to  the  fact  that  this  same  stratum  granulosum  is  present 
in  the  skin  of  the  negro  as  well  as  of  the  oilier  dark 
races  ;  and  besides,  when  it  is  found  pathologically  or 
even  under  natural  conditions  greatly  increased  in  depth, 
it  does  not  seem  to  cause  the  color  of  the  portions  where 
it  is  situated  to  be  whiter  than  the  remainder  of  the  skin. 
The  stratum  granulosum  is  very  marked  in  condylomata 
acuminata  and  on  the  palmar  surface  of  the  hands,  and 
yet  the  former  are  far  from  being  white  in  color,  and  the 
latter  are  not  especially  so. 

The  granules  which  are  present  in  these  cells  have 
been  the  subject  of  so  much  discussion  that  they  are 
worthy  of  extended  consideration.  They  were  observed 
long  ago  by  Kolliker  in  the  medulla  of  the  hair,  and  by 
Aufhammer  in  the  epidermis.    Laugerhans,  how  ever,  was 
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cells  and  which  is  arranged  in  the  form  of  bundles.  The 
texture  of  the  cutis  is  closely  knit  in  that  portion  next  to 
the  epidermis,  but  is  much  looser  in  the  parts  below  this. 
In  this  situation,  the  fibre-bundles  crossing  each  other 
form  the  rhombic  spaces,  which  have  been  mentioned  as 
the  cause  of  the  linear  cleavage  of  the  skin.  On  account 
of  the  difference  in  the  texture  of  the  cutis,  it  has  been 
divided  into  two  layers  :  the  one  in  immediate  contact 
with  the  epidermis  being  termed  the  pars  papillaris,  that 
below  it.  the  pars  reticularis. 

Purs  Reticularis. — The  pars  reticularis  of  the  corium 
is  composed  of  bundles  of  fibres  of  various  sizes  and 
length.  They  are  continuous  with  the  connective  tissue 
of  the  inner  portions  of  the  body — the  fascia?,  etc. — and 
pass  upward  perpendicularly,  or  slightly  inclined  to  the 
surface  of  the  skin,  until  they  arrive  at  the  cutis.  Here 
they  run  obliquely,  crossing  each  other  at  various  an- 
gles, and  serve  as  boundaries  for  spaces,  which  arc 
formed  by  their  intersection.  These  spaces  are,  in  gen- 
eral, rhomboidal  in  shape,  but  oftentimes  polygonal, 
their  regularity  depending  upon  the  length  and  uniform- 
ity of  course  of  the  fibre-bundles  forming  them.  The 
length  of  the  fibre-bundles  and  the  absence  of  their  firm 
adhesion  to  the  underlying  tissues  is  a  very  important 
factor.  It  is  owing  to  such  an  arrangement  that  the  skin 
is  freely  movable  over  the  greater  portion  of  the  body. 
On  the  scalp,  the  palms  of  the  hands,  and  the  soles  of 
the  feet,  where  these  bundles  of  fibres  are  short  and  in- 
timately united  to  the  underlying  fascia,  the  skin  is  only 
very  slightly  movable.  These  places  of  intimate  union, 
however,  serve  as  fixed  points  from  which  the  skin  is 
stretched  over  the  body.  The  movability  of  the  skin  is 
also  limited  on  the  circumscribed  portions,  where  it  is  in 
immediate  contact  with  bone,  cartilage,  or  tendons,  as 
over  the  tibia,  etc. 

The  bundles  so  frequently  mentioned  are  composed  of 
fibres,  which  correspond  in  structure  to  those  of  fibrous 
connective  tissue.  Under  normal  conditions  they  are 
in  a  state  of  tension,  and  are  for  the  most  part  straight, 
but  under  the  microscope  they  are  found  presenting  a 
wavy  appearance.  Chemical  examination  has  shown 
that  they  consist,  to  a  great  extent,  of  collagenous  mate- 
rial. The  fibres  themselves  are  bound  together  in  bun- 
dles by  an  albuminous  semifluid  cementing  substance, 
which  Rollet  has  found  to  be  similar  to  mucin.  Accord- 
ing to  Fleming,  this  cementing  substance  exists  not  alone 
between  the  fibres,  but  also  surrounds  the  bundles,  and 
Tomsa  claims  that  it  binds  together  all  the  constituents 
of  the  cutis. 

The  fibres  possess  cells,  but  they  are  numerous  only  in 
the  vicinity  of  the  large  blood-vessels.  These  cells  are 
the  usual  connective-tissue  cells  ;  they  are  large  and  con- 
tain nuclei  and  nucleoli.  They  lie  upon  the  bundles  in 
the  same  manner  as  endothelial  cells  do  in  the  situations 
where  these  are  found,  and  for  this  reason  have  at 
times  been  considered  as  forming  an  endothelial  lining 
for  the  rhombic  spaces  between  the  bundles.  It  has, 
however,  been  demonstrated  that  they  differ  from  the 
cells  of  endothelium  in  that  their  edges  do  not  lie  in  con- 
tact with  each  other,  and  they  do  not  form  a  continuous 
covering  for  the  bundles  (Rauvier). 

Elastic  tissue.  According  to  the  latest  investigations 
made  in  regard  to  the  elastic  fibres  of  the  skin — a  most 
thorough  study  of  which  has  been  made  by  Unna — they 
are  exceedingly  abundant  in  the  reticular  portion  of  the 
cutis.  By  the  use  of  special  methods  of  staining  and  of 
preparation,  Unna  found  that,  under  the  form  of  broad 
bundles,  elastic  fibres  spring  from  the  fascia  below  the 
skin,  and,  passing  up  between  the  fat  masses,  penetrate 
into  the  cutis.  In  their  course  they  divide  continually 
in  a  more  or  less  forked  manner.  These  bundles  may 
be  traced  upward  to  just  below  the  epidermis.  The 
muscles  of  the  cutis  also  serve  as  points  of  origin  for 
bundles  of  elastic  fibres,  and  Unna  claims  that  they  can 
be  seen  attached  to  the  muscles  at  their  points  of  origin 
and  insertion,  having  a  tendon-like  appearance. 

Another  relatively  fixed  point  of  the  elastic  basework 
of  the  cutis  is  seen  in  an  extensive  net-work  of  fibres, 
which  follows  with  the  greatest  regularity  the  outline  of 


the  epidermis,  where  this  latter  is  in  contact  with  the 
corium.  This  net-work,  which  Unna  terms  the  subepithe- 
lial elastic  net.  is  situated  just  below  the  surface  of  the 
cutis,  being  separated  from  the  epidermis  by  a  narrow 
homogeneous  strip  of  the  derma,  in  which  there  are  very 
few  blood-vessels.  From  this  net-work  fine  fibres  are 
given  off,  which  proceed  upward  perpendicularly  and 
are  lost  sight  of  here  and  there  between  two  of  the"  basic 
epithelial  cells  of  the  epidermis. 

There  is,  also,  in  the  papillary  portion  of  the  skin  an 
extensive  net-work  of  elastic  fibres.  It  is  formed  by  the 
repeated  division  of  fibres  which  originate  from  the  sub 
epithelial  net-work.  All  of  these  elastic  fibres  do  not 
exist  independently  of  the  rest  of  the  cutis,  but  are  more 
or  less  closely  connected  with  the  fibre-bundles  of  con- 
nective tissue  which  have  already  been  treated  of. 

The  relationship  of  these  elastic  net-works  to  the  ap- 
pendages of  the  skin,  such  as  the  hairs  and  glands,  has 
DOt  yet  been  thoroughly  studied.  Still  I'nna  claims 
that  there  is  some  special  connection  between  them  and 
the  sweat  ducts  and  glands.  The  elastic  fibres  are  found 
to  be  entirely  absent  around  the  coils,  but  quite  abun- 
dant about  the  ducts,  along  which  they  run  in  a  parallel 
direction.  He  consequently  is  of  the  opinion  that  the 
contraction  of  the  elastic  net-work  of  the  skin,  acting 
with  the  fibre-bundles  with  which  it  is  in  close  union, 
produces  a  pressure  on  the  ducts,  and  shortens  them  by 
diminishing  the  thickness  of  the  skin.  In  this  way  the 
passage  of  the  secretion  of  the  glands  through  the  ducts 
to  the  outer  surface  is  favored. 

Unstriped  muscle.  With  the  exception  of  the  palms 
of  the  hands  and  the  soles  of  the  feet,  the  skin  of  the  en- 
tire body  contains  a  more  or  less  large  number  of  un- 
striped muscular  fibres  and  bundles.  They  are  found  to 
attain  their  highest  development  in  the  skin  of  the 
scrotum,  in  the  penis,  the  nipple,  and  its  areola.  The 
vermicular  movements  of  the  scrotum  are  due  to  these 
involuntary  muscles,  as  is  also  the  erection  of  the  nip- 
ple. They  are  situated  in  the  cutis  propria,  and  lie  per- 
pendicular to  the  plane  of  cleavage  of  the  skin.  On  the 
penis  they  are  arranged  in  a  circular  manner,  and  they 
follow  a  similar  course  in  the  nipple  and  in  its  areola. 

Besides  these,  there  are  other  muscles  in  the  cutis 
which,  owing  to  the  connection  existing  between  them 
and  the  hairs,  are  termed  the  arrectores  pili.  They  are 
formed  \>y  the  union  of  several  small  muscular  bundles, 
which,  originating  in  the  pars  papillaris,  run  an  oblique 
course  through  the  reticular  portion  of  the  cutis,  and  are 
attached  to  the  hair-follicle.  The  point  of  their  attach- 
ment is  not  uniform — sometimes  to  the  middle  portion  of 
the  hair-sheath,  sometimes  low  down  in  the  lower  third. 
It  will  usually  be  observed  that,  in  their  course  to  their 
point  of  attachment,  they  curve  around  the  sebaceous 
gland  attached  to  the  hair-follicle  and  are  in  quite  inti- 
mate connection  with  it.  According  to  Tomsa,  the  fixed 
point  of  the  arrector  muscles  is  the  hair-follicle,  while 
the  point  of  movement  is  the  pars  papillaris  of  the  cutis. 

The  arrangement  of  the  involuntary  muscular  fibres 
in  manj'  places  in  the  derma,  as  in  the  cutis  of  the  fore- 
head, cheeks,  back,  is  in  the  form  of  a  net-work.  This 
net  originates  in  the  pars  papillaris  and  is  distributed 
throughout  the  upper  two-thirds  of  the  pars  reticularis. 
By  the  action  of  these  muscles  the  skin  is  kept  more  or 
less  in  a  condition  of  tension.  According  to  the  direc- 
tion in  which  they  exert  their  action,  the  muscles  have 
been  divided  into'  horizontal  and  oblique  tensors.  The 
elastic  bundles  and  fibres  connected  with  the  muscles 
play  here  an  important  part,  inasmuch  as  Tomsa  has 
shown  that  they  stand  in  the  same  relationship  to  them 
as  do  the  tendons  to  the  voluntary  muscles,  and  serve  as 
fixed  points  from  which  the  contraction  of  the  cutis  ten- 
sors takes  place.  The  action  of  these  muscles  also 
regulates  to  a  great  extent  the  circulation  of  the  lymph 
in  the  cutis,  while  the  contraction  of  the  arrectores  ele- 
vates the  hair,  compresses  tie-  sebaceous  glands,  and 
facilitates  the  propulsion  of  their  secretion  into  the  hair 
follicle. 

The  Pars  Papillaris  ('mis. — The  papillary  portion  of 
the  true  skin  is  constituted  by  a  series  of  small  emi- 
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The  sweat-glands  are  present  everywhere  in  the  integu- 
null!  of  the  body,  with  the  exception  of  the  glans  penis, 
the  under-surface  of  the  prepuce,  and  the  vermilion  bor- 
der «'f  the  lip.  They  are  small  bodies,  consisting  of  a 
convoluted  tube  and  an  efferent  duct  which  leads  to  the 
external  surface,  and  they  are  situated  in  the  corium  or 
even  in  the  subcutaneous  connective  tissue.  The}'  vary 
greatly  in  size.  The  coils  of  the  large  ones  situated  in  the 
axilla  arc  from  1  mm.  to  2  mm.  in  diameter  ;  the  smaller 
ones  mi  the  general  surface  are  from  0.2  mm.  to  0.3  nun. 
They  are  most  numerous  on  the  palms  of  the  hands, 
Krause  estimating  that  there  were  2,800  orifices  in  a 
square  inch  on  those  surfaces. 

The  sweat-glands,  as  a  whole,  are  composed  of  two 
distinct  portions,  a  secretory  and  an  excretory.  The 
former  is  represented  by  the  coils,  the  latter  by  the  duct 
which  leads  to  the  external  surface  of  the  skin.  The  his- 
tological anatomy  of  the  smaller  glands  differs  somewhat 
from  that  of  the  larger  ones,  and  will  be  considered  first. 

Histological  Anatomy. — The  coils,  or  secretory  portions 
of  the  sweat-glands,  consist  of  a  single  layer  of  columnar 


v/t. 
a 

Flo.  5038.— Sweat  Gland  and  Duct,  as  seen  in  a  Section  Perpendicular 
to  the  Cutis,  e.  Cross-section  of  a  coil  ;  /.  lumen  of  duct  ;  c,  c,  blood- 
vessel accompanying  the  duct :  d,  connective-tissue  bundles  ;  a,  6,  eel- 
lulur  inBltration  of  the  cutis  (pathological).     (Kaposi.) 

epithelium,  arranged  around  a  rather  irregularly  shaped 

lumen.  The  cells  are  cloudy  throughout,  with  the  ex- 
ception of  a  narrow  portion  along  their  free  margin, 
which  is  clear.  They  are  bounded  externally  by  a  layer 
of  involuntary  muscular  fibres,  which  run  spirally 
around  the  mass  of  cells,  and  which  are  so  arranged 
that  small  spaces  are  left  between  them.  The  secret- 
ing-cells  send  out  processes  into  those  spaces,  and  these 
form  a  union  with  the  limiting  membrane  or  membrana 
propria  of  the  glands,  which  is  composed  of  connec- 
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live  tissue.  The  excretory  portion  of  the  gland,  or  duct, 
consists  of  a  connective-tissue  coat,  a  structureless  mem- 
brane, and  bounding  its  lumen  are  two  rows  of  epithe- 
lial cells,  the  free  margins  of  which  are  covered  by  a 
CUticula.  There  are  no  niuscle-tibres  in  the  coats  of  the 
sweat -ducts.  These  latter  begin  in  the  inner  portion  of 
the  coils,  and  rise  to  the  surface  in  an  oblique  direction 
having  a  more  or  less  spiral  course,  and  they  always 
reach  the  epidermis  at  an  interpapillary  prolongation. 
The  duct  here  loses  its  membrana  externa,  which  goes 
over  into  the  tissue  of  the  papilla,  and  also  its  cuticula, 
so  that  the  lumen  is  bounded  for  a  short  distance  in  the 
stratum  spinosum  by  the  spiny  cells  alone.  The  cells 
which  limit  the  lumen  in  its  course  through  the  epider- 
mis, show  granules  of  keratohyalin  very  early,  and  con- 
siderably below  the  level  of  the  stratum  granulosum;  and 
it  can  further  be  seen  that  all  the  layers  of  the  epidermis 
become  interested  and  aid  in  forming  the  boundaries  of 
this  spiral  canal  in  its  course  to  the  external  surface. 
The  views  which  are  held  by  Unna,  in  regard  to  this 
portion  of  the  duct,  have  so  much  in  their  favor  as  to 
claim  general  recognition.  He  does  not  consider  that 
the  spiral  portion  in  the  epidermis  belongs  entirely  and 
alone  to  the  duct  of  the  sweat-gland,  of  which  it  seems 
to  be  a  continuation,  but  thinks  that  it  is  a  canal  which 
is  also  in  connection  with  the  system  which  conveys  the 
juices  throughout  the  epidermis.  According  to  him,  the 
sweat-duct  ends  in  the  basic  layer  of  the  stratum  spino- 
sum, and  he  would,  consequently,  separate  the  two 
portions  very  sharply.  He  very  rightly  points  out  in 
support  of  this,  that  we  have  no  reason  for  concluding 
that  the  fluid  which  passes  through  it  comes  entirely 
from  the  same  source,  inasmuch  as  there  are  no  grounds 
for  asserting  that  the  sweat  is  derived  from  the  coils 
alone.  All  that  we  do  know  is,  that  it  appears  upon  the 
external  surface  at  the  openings  of  these  canals,  but  more 
than  that  has  not  been  proved. 

The  histological  anatomy  of  the  larger  sweat-glands, 
as  has  been  already  mentioned,  differs  somewhat  from 
that  of  those  just  described.  The  differences  are  shown 
both  in  the  coils  and  in  the  duct,  by  a  dilatation  and  a 
narrowing  of  the  canal  in  places.  Where  the  lumen  is 
larger  there  is  only  a  single  layer  of  epithelial  cells ;  but 
in  the  narrower  portions  there  are  several.  It  is  also 
claimed  that  muscle-fibres  are  present  in  the  former  situ- 
ations, but  they  are  always  absent  from  the  latter. 

The  Sebaceous  Glands.  Embryology. — The  sebace- 
ous glands  of  the  skin  make  their  appearance  from  the 
beginning  of  the  fourth  to  the  fifth  month  of  pregnancy 
(Gegeubauer).  Those  glands,  which  open  directly  upon 
the  external  surface  of  the  skin,  are  formed  from  in- 
growths of  the  reie  Malpighii,  which  penetrate  into  the 
cutis.  These  epithelial  prolongations  are  at  first  solid, 
but  a  canal  soon  forms  in  them  by  the  fatty  degeneration 
of  the  central  cells.  In  its  further  development  it  is 
found  that,  by  a  process  of  cell  proliferation,  solid  buds 
are  given  off  from  the  original  epithelial  ingrowths,  ca- 
nals form  in  the  axes  of  these,  and  the  gland,  finally  con- 
sisting of  several  lobules,  has  become  racemose.  The 
origin  of  the  sebaceous  glands  attached  to  the  hairs  is 
the  same,  except  that  the  epithelial  ingrowths  proceed 
from  the  external  root-sheath  of  the  hair.  They  appear 
very  soon  after  the  formation  of  the  hair-follicle  by  the 
prolongation  of  the  rete  into  the  cutis. 

Distribution  and  Size. — The  sebaceous  glands  are  dis- 
tributed "very  generally  over  the  body,  and  are  found 
everywhere  in  the  skin,  except  upon  the  palms  of  the 
bands,  the  soles  of  tin'  feet,  and  the  last  phalanges  of 
the  fingers  and  of  the  toes.  They  are  particularly  nu- 
merous upon  the  face  and  the  seal)),  where  they  are  set 
very  closely  together.  On  the  rest  of  the  body  they  are 
found  to  be  fewer  in  number  and  more  widely  separated. 
The  glands  vary  very  greatly  in  size.  Of  those  connected 
with  the  hairs,  the  smallest  are  the  ones  on  the  scalp.  0.1 
mm.  to  0.16  mm.  in  diameter,  but  larger  ones  are  attached 
to  the  hairs  of  the  beard  and  axilla,  from  0.16  mm.  to 
0.24  mm.  ;  but  the  largest  are  on  the  mons  veneris,  the 
labia  majora,  and  the  scrotum.  The  sebaceous  glands 
which  are  in  connection  with  the  lanugo  hairs  are  from 
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sols  for  the  panniculus  adiposus  and  sweat-glands  had 

in,  n  given  off,  but  before  the  upper  horizontal  plexus 
for  the  supply  of  the  papillae  had  been  formed,  small  arte- 
rial branches  divided  and  broke  up  into  many  small 
coils.  In  the  inner  portion  of  these  they  emptied  direct- 
ly into  venules. 

"  The  lumen  of  the  arteries  of  the  skin  is  narrow,  but 
the  veins  are  large  and  wide.  Their  coats  are  slightly 
marked  in  the  cutis,  and  they  show  only  near  the  subcu- 
taneous connective  tissue  an  ad ventitia  and  a  media.  But 
eve  i  there  these  are  poorly  developed.  All  the  vessels  of 
the  papillary  layer  of  the  corium  are  capillary  in  charac- 
ter, that  is,  simple  endothelial  tubes. 

The  Lymphatic* — There  are  in  the  integument  of 
the  body  two  forms  of  channels  which  contain  the  lym- 
phatic fluid,  and  through  which  it  flows,  viz.,  the  lym- 
phatic vessels  proper,  those  which  possess  an  endothelial 
lining,  and  the  numerous  spaces  which  occur  between 
the  elements  composing  the  various  layers  of  the  skin. 

In  regard  to  the  latter,  it  has  been  proved  that  they  are 
the  origin  of  the  lymphatic  system  of  the  skin,  through 
the  successful  injection  of  the  intercellular  spaces  in  the 
spiny  layer  of  the  rete  Malpighii  from  the  lymphatics 
of  the  subcutaneous  connective  tissue  (Retzius,  Axel 
Key,  et   alii).     Other  lymph-spaces   exist  between   the 


Fro.  5040.— Demonstration  of  all  the  Lymph-spaces  of   the    Papillary 
Body  and  of  the  Epidermis.     (Ziemssen.) 

membrana  propria  and  the  secreting  cells  of  the  coils  of 
the  sweat-glands,  and  between  the  epithelial  cells  of  the 
sweat-ducts.  The  intercellular  spaces  in  the  stratum 
spinosum  of  the  hair-follicles  and  in  the  sebaceous  glands 
are  also  points  of  origin  for  the  lymphatics.  The  bun- 
dles of  unstriped  muscle-fibres  and  the  coils  of  the  sweat- 
glands  also  are  situated  in  large  lymph-spaces.  In  the 
same  way,  the  bundles  of  connective-tissue  fibres  form- 
ing the  cutis  are  sheathed  by  lymph-spaces,  as  are  also 
the  fat-clusters.  According  to  Klein,  very  fine  channels 
proceeding  from  these  lymph  sheaths  penetrate  into  the 
latter  and  ramify  between  all  the  fat-cells  of  which  they 
are  composed. 

The  papilla  are  also  extensively  traversed  by  lymph- 
spaces,  which  empty  into  the  lymphatic  vessels  proper. 
These  vessels  are  lined  with  endothelium,  and  begin  in 
the  upper  third  of  the  papilla  (the  Hoggans)  by  means  of 
a  cul-de-sac.  They  course  downward  in  the  form  of  a 
plexus  through  the  cutis,  and  at  its  junction  with  the  sub- 
cutaneous connective  tissue  unite  to  form  a  few  large  ves- 
sels, which,  according  to  Heming,  have  a  muscular  coat. 

The  Nerves  of  the  Skin. — The  nerves  which  are 
supplied  to  the  skin  are  derived  from  branches  of  the 
cerebro-spinal  system.  They  pass  up  through  the  sub- 
cutaneous connective  tissue,  in  the  same  manner  as  the 
blood-vessels,  from  the  larger  trunks  situated  below.  In 
the  upper  part  of  the  panniculus  adiposus  the  course  of 
the  nerves  is  a  horizontal  one,  and  they  give  off  a  large 
number  of  small  branches  for  its  innervation.  They 
penetrate  the  cutis  together  with  the  arterial  vessels,  and 


accompany  them  mure  or  less  in  their  distribution.  In 
their  course  they  give  off  branches  to  supply  the  various 
constituent  portions  of  the  cutis.  Those  which  supply 
the  hair-follicles  pass  to  them  in  the  neighborhood  of  the 
sebaceous  glands,  to  which  they  send  fibres.  They 
penetrate  the  hair-sheath  and  are  distributed  between  the 
cells  of  the  root  sheaths.  The  sweat -glands  and  their 
duels  are  also  furnished  with  nerves  which  lie  in  close 
contact  with  the  latter.  Unna  claims  to  have  seen  nerve- 
endings  between  the  secretory  epithelial  cells  of  the 
coils. 

When  the  nerves  arrive  at  the  upper  portion  of  the 
cutis  they  take  a  horizontal  course  and  form  a  rich 
plexus  just  below  the  epidermis,  which  gives  off  a  great 
number  of  branches.  These  break  up  into  fine  fibrilhe, 
and  are  distributed  in  every  direction.  These  fibrilhe 
terminate  either  in  the  endothelium  of  the  papillary 
blood-vessels,  or  free  in  the  connective  tissue  of  the 
papillary  body,  or  penetrate  into  the  interepithelial  spaces 
of  the  stratum  spinosum.  Longer  branches  from  this 
plexus  ascend  into  the  papillae,  and  in  certain  portions  of 
the  integument  end  in  the  tactile  corpuscles. 

The  nerve-fibres  which,  it  is  claimed,  have  been  traced 
between  the  cells  of  the  epidermis  are  non-medullated. 
They  are  said  to  be  distributed  generally  throughout  the 
rete  Malpighii,  as  far  up  as  the  stratum  grauulosum, 
and  to  end  in  the  intercellular  spaces,  either  tapering 
to  a  point  or  with  a  small  rounded  extremity.  Unna 
claimed  that  they  terminated  in  small  disks  upon  the 
cells,  but  his  view  has  not  received  recognition. 

Besides  the  above-mentioned  ways  in  which  the  nerves 
end  in  the  skin,  there  are  special  forms  of  termination. 
These  are  represented  by  the  tactile  corpuscles,  the  tac- 
tile disks  of  Ranvier,  the 
Pacinian  bodies,  and  the 
end  bulbs  of  Krause. 

Tactile  Corpuscles.  — 
The  tactile  corpuscles 
are  very  small,  oblong 
bodies  from  40  to  200  p 
in  length,  and  from  '60 
to  60  p  in  breadth.  They 
are  situated  in  the  upper 
portion  of  a  broad  pa- 
pilla, and  are  found  es- 
pecially on  the  fingers 
and  toes,  and  in  the  palm. 
They  have  a  distinctly 
striated  appearance,  and 
are  directly  connected 
with  one  or  two  medul- 
lated  nerve-fibres  which 
wind  around  the  corpus- 
cle, and,  on  entering  it, 
lose  their  medullary 
sheath,  the  perineurium 
becoming  continuous 
with  the  capsule  of  the 
corpuscle.  The  nerves 
split  up  into  branches,  which  end  in  flattened  knobs  be 
tween  the  connective-tissue  cells  of  which  the  corpuscle 
is  composed.  They  often  consist  of  two  or  three  sections 
lying  close  together,  each  one  being  supplied  with  a 
nerve. 

Rttnrit  r'x  Tactile  DMs. — These  disks  are  small  cup- 
shaped  bodies,  the  concave  side  of  which  is  always 
directed  toward  the  free  surface  of  the  epidermis.  At 
several  points  on  the  convexity  of  the  disk  the  termina- 
tion of  a  non-medullated  nerve-fibre  is  seen.  Ranvier 
claims  that  this  nerve  ends  only  on  the  surface  of  these 
disks,  but  according  to  others  Ibis  takes  place  in  the  cell 
between  the  nucleus  and  the  external  membrane.  This 
form  of  nerve-ending  has  been  found  in  the  deeper  por- 
tions of  the  epidermis,  near  the  sweaf  duct,  and  in  the 
corium  just  below  the  rete. 

The  Pacinian  Bodies. — The  Pacinian  bodies  were  first 
thoroughly  described  by  Pacinius,  though  they  bad 
already  been  mentioned  by  Vater  over  a  hundred  years 
ago.     They  are  small,  oval,  transparent   bodies   from    2 
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Firt,  5041. — Tactile  Corpuscle,  a,  a. 
Glomeruli;  /'.  /',  afferent  nerve- 
flbres.    (Ranvier.) 
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amount  over  the  entire  body,  with  the  exception  of  the 
palms  of  the  hands,  the  soles  of  the  feet,  the  vermilion 
border  of  the  lips,  the  glans  penis,  the  labia  minora,  and 
inner  surface  of  the  labia  majora.  Over  the  majority  of 
the  surface  they  are  short,  rather  colorless,  having  the 
character  of  the  embryonic  hairs,  and  hence  arc  termed 
the  lanugo  hairs  ;  but  on  the  head,  the  eyebrows  and  the 
eyelids,  in  the  axilhe,  on  the  pubes,  and  in  the  male  sex 
on  the  cheek  and  upper  lip,  they 
attain  a  much  higher  grade  of  de- 
velopment. 

The  hairs  which  are  present 
upon  the  scalp,  eyebrows,  and 
eyelids  become  gradually  more 
marked,  thicker,  and  longer  after 
birth,  but  at  the  age  of  puberty 
the  hairs  on  the  pubes  and  in  the 
axilla,  and  the  beard  in  the  male, 
begin  to  develop  and  to  increase 
rapidly.  Hair  also  is  found  around 
the  anus  in  the  male.  It  is  not 
unusual  to  see,  in  certain  races, 
that  in  women,  as  they  approach 
and  pass  the  climacteric,  a  stronger 
growth  of  hair  appears  on  the  up- 
per lip  and  face. 

The  hairs,  both  the  lanugo  and 
the  fully  developed  ones,  are  for 
the  most  part  placed  obliquely  in 
the  skin  and  are  situated  in  fol- 
licles termed  the  hair-follicles. 
These  latter  are  sometimes  short, 
the  papilla  lying  high  up,  or, 
again,  of  considerable  length,  and 
deep  down  in  the  subcutaneous 
connective  tissue.  The  portion  of 
the  hair  situated  in  the  follicle  is 
the  root,  that  above  the  level  of 
the  skin,  the  shaft.  At  the  lower 
extremity  of  the  root  there  is  a 
whitish,  soft,  bulbous  enlarge- 
ment, the  hair-bulb,  which  has  a 
concave  end  that  fits  upon  the 
conical  vascular  eminence  already 
mentioned  as  being  the  hair-pa- 
pilla. 

The  hair-follicle  itself  may  be 
divided  into  three  parts,  according 
to  its  form.  From  its  upper  ex- 
tremity, where  it  opens  out  upon 
the  surface  of  the  skin,  it  descends. 
shaped  like  a  funnel,  as  far  down 
as  the  opening  of  the  duct  of  the 
sebaceous  gland.  It  then  becomes 
narrowed  for  a  short  distance,  but 
broadens  again  near  the  papilla 
to  receive  the  hair-bulb. 

The  hair-shaft  varies  consider- 
ably in  shape,  being  in  some  cases 
round,  in  others  much  flattened, 
or  again  angular. 

On  cross-section  the  hairs  are 
either  round,  or  oval,  or  triangu- 
lar, or  square,  having  convex  or 
concave  sides.  The  angular  and 
flattened  hairs  arc  found  in  those 
localities  where  the  hair  is  curly, 
the  round  ones  where  it  is  smooth. 

At  its  free  external  end  the  hair  is  pointed  when  in  its 
natural  state,  but  owing  to  the  fact  that  it  is  continually 
subjected  to  mechanical  influences,  such  as  rubbing,  etc., 
it  is  usually  found  to  have  a  more  or  less  rounded  ex- 
tremity. 

Histology  of  the  Hair  and  of  its  Follicle. — Hair-follicle. 
The  hair-follicle  is  represented  by  a  sac-shaped  cavity 
composed  of  connective  tissue.  At  its  lower  end,  which 
is  more  or  less  deeply  situated  in  the  cutis,  an  eminence 
is  seen,  analogous  to  the  papillae  in  the  upper  portion  of 
the  corium,  which  is  known  as  the  hair-papilla.     This 


body,  upon  which  the  concave  extremity  of  the  hair-root 
is  accurately  fitted,  is  oval  in  shape,  and  at  its  base  18  a 
distinctly  marked  constriction — the  neck  of  the  papilla. 
It  is  composed  of  connective  tissue,  similar  to  that  of 
the  cutis,  of  which  it  is  a  part,  and  contains  blood-ves- 
sels. 

The  hair-follicle   envelops  the  lower  two-thirds  of  the 
hair  and   of  its  sheaths,  but   above  the   openings  of  the 


FIG.  5042. — Vertical  Section  through  a  Hair  of  the  Beard,  an.  External  portion  of  sheath  of  bail  roll] 
cle ;  £9,  Internal  portion;  fflt  homogeneous  membrane;  ""'.  external  root-sheath;  m\  Internal  root 
sheath;  he,  Menle's  layer ;  hit,  Huxley's  layer;  (no,  cntioala  of  root-sheath  ;  oh,  cuticula  of  hair;  A, 
cortex  of  hair  ;  nU ,  medulla  ;  p.  papilla  ;  ntiw,  mo,  nth,  mm,  matrices  of  iio.  ow  anil  oh,  l>,  and  ink  ; 
ph,  neck  of  papilla.     (Ziemssen.) 

ducts  of  the  sebaceous  follicles  it  is  not  demonstrable  as  a 
separate  formation,  becoming  lost  in  the  tissue  compos- 
ing the  papillary  body.  It  consists  of  three  coals.  The 
most  external  of  these  is  a  portion  of  the  cutis  proper, 
and  is  composed  of  connective-tissue  fibres,  which  arc 
closely  bound  together,  and  run  longitudinally  in  the  axis 
of  the  hair,  and  is  quite  rich  in  connective-tissue  cells. 
In  it  are  distributed  the  blood  vessels  and  nerves  sup- 
plied to  the  hair.  The  next  innermost  coat  is  composed 
of  similar  elements  as  are  found  in  the  mosi  external, 
but  they  arc  arranged,  however,   in    a   circular   manner 
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ranged  that  their  long  axes  are  parallel  to  the  circumfer- 
ence of  the  hair,  that  is,  in  an  opposite  direction  to  those 
forming  the  cuticula  of  the  cortex.  They  undergo 
transformation  in  a  manner  entirely  analogous  to  the  one 
which  has  heeu  already  descrihed  for  the  cuticula  of  the 
cortex.  The  cuticula  of  the  inner  root-sheath  is  lost 
right  of  within  the  follicle,  becoming  a  part  of  the 
-heath. 

Tin  L'tiji  iK  of  Huxley  and  ofSenle. — The  portion  of  the 
inner  root-sheath  which  is  situated  between  the  cuticula 
just  described  and  the  external  root-sheath  is  composed 
of  the  two  layers  known  as  those  of  Huxley  and  of 
Hcnle.  They  also  take  their  origin  from  the  neck  of  the 
papilla,  and  at  that  point  appear  as  a  layer  of  three  or 
more  cylindrical  epithelial  cells.  Drops  of  keratohya- 
lin,  however,  appear  very  soon  in  these  cells,  and  this 
substance  increases  rapidly  in  quantity.  The  change  in 
their  appearance  due  to  the  presence  of  the  keratohya- 
lin  is  very  marked  on  a  level  with  the  apex  of  the  pa- 
pilla, and  the  cells  are  seen  here  to  have  attained  a  much 
larger  size.  The  cells  forming  the  layer  of  Henle — the 
most  external — contain,  however,  a  greater  amount  of 
keratohyalin,  and  undergo  hornification  much  more 
rapidly  than  they  do  in  the  layer  of  Huxley.  Conse- 
quently,  Henle's  layer  is  found  represented  by  horny, 
polygonal,  non-nucleated  elements  at  a  much  lower  level 
than  Huxley's  layer.  This  latter,  the  inner  portion  of 
the  inner  root-sheath  of  the  hair,  is  composed  at  the  pa- 
pilla of  cells  which  contain  a  smaller  amount  of  kerato- 
hvalin.  Keratofication  in  them  is  not  so  rapid  as  in  the 
cells  of  Henle's  layer,  the  nuclei  do  not  disappear  so 
early,  and  the  complete  transformation  of  the  elements 
of  Huxley's  layer  into  horny  masses  occurs  at  a  higher 
level  than  is  seen  in  the  former  one.  The  inner  root- 
sheath  ends  in  the  hair-follicle. 

The  External  Root-sheath. — In  describing  the  embry- 
ology of  the  hair,  it  was  stated  that  the  first  changes  ob- 
served consisted  in  a  proliferation  and  prolongation 
downward  into  the  cutis  of  a  portion  of  the  cells  form- 
ing the  stratum  spiuosum  of  the  epidermis.  The  further 
steps  which  occurred  in  the  evolution  of  the  hair,  and 
which  took  place  in  the  central  portion  alone  of  this  pro- 
longation, it  has  also  been  seen,  resulted  in  the  forma- 
tion of  the  shaft  of  the  hair,  but  the  remaining  portion 
also  serves  an  important  purpose.  It  represents  the  ex- 
ternal root-sheath,  or  envelope,  of  the  hair,  and  is  sepa- 
rated by  it  from  the  connective  tissue  composing  the  fol- 
licle. 

The  outer  root  sheath  is  not  uniform  throughout  its 
entire  extent,  but  is  lined  on  the  surface  next  to  the  hair- 
shaft,  and  as  far  down  as  the  opening  of  the  duct  of  the 
sebaceous  gland,  by  the  stratum  corneum  and  stratum 
granulosum.  From  here  to  the  level  of  the  hair-papilla 
the  stratum  spinosum  descends  in  its  entirety,  but  then 
narrows,  and  at  the  neck  of  the  papilla  is  reduced  to  a 
layer  of  two  or  three  cylindrical  cells.  It  lies  at  this 
point  in  close  contact  with  the  cells  from  which  the  in- 
ner root-sheath  is  formed. 

The  appendages  of  the  hairs  are  the  sebaceous  glands, 
and  bundles  of  unstriped  muscular  fibres  are  also  at- 
tached to  them.  They  have  been,  however,  already  de- 
scribed, and  do  not  demand  any  further  notice. 

George  T.  Elliot. 

SPINA  BIFIDA.  Definition.— Spina  bifida  is  the  name 
applied  to  a  congenital  hernia  of  the  membranes  of  the 
spinal  cord  through  a  cleft  in  the  walls  of  the  spinal 
canal.  It  commonly  presents  itself  as  a  rounded  fluctu- 
ating tumor  of  varying  size  at  the  junction  of  the  lumbal 
and  sacral  regions  of  the  vertebral  column. 

Frequency. — It  is  by  no  means  a  very  uncommon  affec- 
tion, as  shown  by  the  statistics  of  Demme1  and  Chaus- 
sier;  the  former  found  57  cases  in  36,148  births,  while 
the  latter  recorded  22  cases  in  22,293  births  at  the  Paris 
Maternite.  In  1882  there  died  from  spina  bifida  in  Eng- 
land and  Wales,  according  to  the  report  of  the  Registrar- 
General,  647  children  (296  males  and  351  females),  89 
deaths  occurring  in  London  alone.  Spina  bifida  is  always 
congenital,  and  belongs  to  the  class  of  congenital  mal- 


formations due  to  an  arrest  of  development ;  but  three 
well-authenticated  cases  are  reported  where  the  tumor 
seems  to  have  appeared  some  time  afterbirth.-'  Its  eti- 
ology is  no  more  clear  than  that  of  the  kindred  affec- 
tions, harelip,  cleft  palate,  persistent  branchial  clefts, 
and  the  like.  Heredity  undoubtedly  plays  a  certain  part, 
cases  being  recorded  where  several  members  of  the  Bame 
family  have  been  affected. 

Canst. — It  is,  however,  easy  to  see  in  what  way  it 
comes  about  that  there  may  be  a  defect  in  the  lamina' 
of  the  vertebne.  The  vertebral  canal  is  formed  in  the 
embryo  by  a  furrow  in  the  mesoblast,  the  sides  of  which 
furrow  grow  up  and  join  over  the  top,  enclosing,  of 
course,  a  part  of  the  epiblast.  From  the  proto-vertebral 
plate  grow  up  two  processes,  one  on  each  side,  which 
arch  over  the  future  spinal  canal,  and,  joining  in  the  me- 
dian line  above,  become  cartilaginous  and  finally  ossify- 
by  three  centres,  one  for  the  body  and  one  for  each  lam- 
ina. A  defect  in  this  joining  or  ossification  would  cause 
a  cleft  in  the  median  line  of  the  vertebral  canal  on  tin; 
posterior  surface.  The  primary  defect,  then,  is  an  ab- 
sence of  the  lamina  and  spinal  processes.  Sometimes, 
though  rarely,  this  condition  extends  through  the  length 
of  the  vertebral  column,3  and  then  life  is  impossible. 
Sometimes  it  is  confined  to  a  defect  in  one  vertebra,  but 
commonly  it  includes  two  or  three  vertebrae,  causing  an 
oval  tumor  whose  longest  axis  is  in  the  line  of  the  spinal 
column.  Bryant  has  reported  a  case  where  the  defective 
ossification  was  in  the  bodies  of  the  vertebra',  and  the  tu- 
mor consequently  occupied  an  anterior  position.'1 

Associated  Deformities. — It  is  often  associated  with 
talipes  equinovarus,  hydrocephalus,  and  the  like.  In 
some  300  children  the  following  complications  were 
noted,  though  they  are  probably  of  more  frequent  occur- 
rence than  the  tabic  would  seem  to  indicate. 


Paralysis 

Talipes 

Hydrocephalus 

Idiocy 

Cretinism  

Curvature  of  the  spine  . . 
Absence  of  the  cerebellum 
Harelip  and  cleft  palate  . . 
Imperforate  anus,  etc 
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Location. — Its  location  is,  in  about  six-sevenths  of  all 
cases,  sacral  and  lumbar,  for  here  the  vertebral  lamina' 
are  last  solidified.  Of  the  236  cases  analyzed  by  the  Lon- 
don Clinical  Society,  194  were  lumbar  or  sacral,  8 dorso- 
lumbar,  14  dorsal,  13  cervical  or  cervico-dorsal,  and  7 
coccygeal.  In  general,  the  mid-dorsal  region  is  the  least 
likely  to  be  affected.5 

Formation  of  the  Tumor. — There  have  always  been  two 
theories  as  to  the  primary  cause  of  the  deformity — one, 
that  an  early  dropsy  of  the  membranes  of  the  spinal  cord 
takes  place  and  prevents  the  ossification  of  the  lamina; 
the  other,  that  defective  ossification  of  the  lamina  is 
the  sole  cause;  and  this  latter,  the  Dareste-Koch  theory, 
meets  to-day  with  acceptance  to  the  exclusion  of  the 
other.  It  is  chiefly  the  investigations  of  Recklinghausen " 
that  have  brought  this  about,  and,  in  exact  language,  the 
cause  of  the  deformity  is  found  to  be  a  local  aplasia  of 
the  mesoblast,  the  cord  remaining  in  the  stage  of  the 
medullary  plate.  The  investigation  of  thirty-one  speci- 
mens established  the  facts  (and  the  conclusion  rests  on 
such  facts  as  these)  that:  1,  In  myelo-meningocele  the 
external  wall  of  the  sac  consists  not  of  dura  mater  but  of 
pia  mater  turned  inside  out;  and,  2,  the  remnant  of  the 
cord  often  corresponds  with  the  persistence  of  the  medul- 
lary groove  in  being  itself  bifid.  And  in  the  whole  se- 
ries no  warrant  was  found  for  the  old  theory  that  the 
cause  lay  in  dropsy  of  the  membranes  :  also,  when  the 
latter  occurred  it  was  seen  to  be  a  result  of  the  defective 
development  instead  of  its  cause. 

Physical  Characters.— Spina,  bifida  presents  it-elf  as  a 
tumor  strictly  in  the  median  line,  varying  in  size  from 
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.Spina  Hilldu. 
Spina  Bifida. 


The  fluid  contained  in  the  tumor  is  merely  cerebro- 
spinal Quid,  numerous  analyses  of  which  have  been 
made." 

Sometimes  one  finds  in  the  sac  small  masses  of  con 
nective  tissue  and  fat,  but  these  are  not  common.  Cases 
have  been  reported  in  which  two  or  more  sacs  were  pres- 
ent," but  these,  too,  are  mere  pathological  curiosities. 

\toms. — Children  affected  with  spina  bifida  are 
often  the  subjects  of  other  malformations,  as,  for  ex- 
ample, in  a  case  lately  reported  by  Sutton,  in  addition  to 
spina  bifida  there  were  also  present  lateral  curvature, 
talipes  equinus,  atresia  ani,  imperforate  pharynx,  and 
only  one  kidney.18  As  a  rule,  the  children  are  feeble 
and  badly  nourished.  Associated  very  often  with  the 
tumor  (and  probably  always  when  the  fluid  distends  the 
internal  canal  of  the  cord)  are  paralyses,  more  or  less 
complete,  of  the  sphincter  and  muscles  of  the  lower  limbs, 
due  to  the  implication  of  the  nerves  in  the  sac.  Paralysis 
of  motion  predominates  in  the  limbs,  but  complete  paral- 
vsis  of  sensation  is  often  associated  with  if,.  The  distri- 
bution of  the  paralysis  may  rarely  be  unilateral.14 

Convulsions  occur  with  greater  or  less  frequency,  and 
are  apt  to  be  excited  by  pressure  on  the  tumor. 

Prognosis. — The  affection  is  one  of  great  gravity,  and 
its  course  when  untreated  is  of  the  greatest  importance 
in  regard  to  the  advisability  of  treatment.  Speaking 
generally,  the  tendency  of  these  tumors  is  to  increase  in 
size  from  birth,  and  the  distention  causes  the  skin  or 
other  covering  to  ulcerate  and  thus  the  contents  of  the 
tumor  are  evacuated.  This  means  death  in  most  cases, 
hut  sometimes  a  spontaneous  cure  results;  even  a  fistula 
may  remain,  and  the  child  may  live.  A  spontaneous 
Cure  is,  of  course,  most  apt  to  happen  in  cases  where  the 
tumor  is  pedunculated  and  the  opening  into  the  spinal 
canal  is  small. 

Still  more  rarely  there  are  cases  where  the  tumor,  after 
being  stationary  or  increasing  in  size  for  some  time, 
undergoes  a  retrograde  change  and  shrivels  without 
bursting  ;  but  such  cases  are  .uncommon.15 

The  general  tendency  in  untreated  cases  is  then  to  a 
fatal  issue.  Detnme  observed  57  cases,  and  in  32  no 
operation  was  done,  and  at  the  end  of  two  years  not 
one  was  alive.  The  Clinical  Society  collected  60  cases 
whcic  no  operative  treatment  was  attempted,  and  found 
14  cases  where  a  spontaneous  cure  is  said  to  have  re- 
sulted ;  but  the  committee  says  :  "  These  figures  do  not, 
however,  represent  the  real  mortality  of  the  deformity 
when  allowed  to  run  its  natural  course,"  because  only 
favorable  cases  arc  put  on  record  in  the  journals. 

Patients,  however,  occasionally  reacli  adult  life  with 
the  spina  bifida  still  persisting.  The  Clinical  Society 
recorded  six  patients  between  twenty-five  and  forty-three 
years  of  age  ;  Behrend  reported  one  case,  fifty  years 
of  age,  who  still  had  the  tumor  unchanged  ; 16  and  Cal- 
lender  one  seventy-four  years  of  age.  The  prognosis 
alter  the  various  operations  will  be  considered  in  speak 
inur  of  the  treatment. 

Diagnosis. — The  diagnosis  of  spina  bifida  rarely  pre- 
sents any  difficulty.  The  presence  of  a  fluctuating,  elas- 
tic, rounded  tumor  communicating  with  the  vertebral 
canal  by  a  defect  in  the  posterior  surface  of  the  vertebral 
column  is  perfectly  characteristic.  Certain  other  con- 
genital tumors,  however,  present  a  superficial  resem- 
blance to  the  affection  under  consideration. 

1.  False  spina  bifida  is  a  term  whicli  has  been  applied 
loosely  to  all  sorts  of  tumors  in  the  lumbar  and  sacral  re- 
gions, but,  as  Treves  suggests,  the  term  "  should  be  ap- 
plied to  one  tumor  only,  namely,  to  a  spina  bifida  whose 
communication  with  the  spinal' membranes,  and  perhaps 
witli  the  spinal  canal  itself,  has  been  cut  oil."  Such  a 
tumor  will  be  found  in  the  ordinary  location  for  spina 
bifida,  strictly  in  the  median  line  ;  it  will  not  communi- 
cate with  the  spinal  canal,  and  it  will  almost  always  be 
pedunculated,  and  very  likely  an  examination  of  the  his 
tory  of  the  case  will  show  that  at  one  time  it  presented 
all  the  symptoms  of  a  true  spina  bifida. 

Certain  congenital  cystic  tumors  may  be  confused  with 
false  spina  bifida,  but  the  diagnosis  between  them  is  of 
no  practical  value,  as  the  treatment  is  the  same.     These 


cystic  tumors  are  generally  multiloeular.  and  therefore 
irregular  in  outline,  not  pedunculated,  and  often  contain 
ing  solid  masses  ;  these  points  will  ordinarily  establish 
the  diagnosis. 

Other  congenital  tumors  of  the  sacro -coccygeal  region 

need  only  to  be  named  :    1.  attached  fo'tlises.'"  sometimes 

with  the  remains  in  a  cystic  cavity  or  hanging  from  the 
back  ;  "J,  caudal  excrescences,  either  supplementary  coc- 
cygeal vertebra'  or  tibro cellular  masses  ;  :?.  congenital 
tumors,  cither  cystic,  as  described  above,  or  tatty,  or 
fibrous.     They  present  no  difficulty  in  diagnosis. 

Treatment. — The  great  obstacle  to  the  successful  treat- 
ment of  spina  bifida  is  the  very  frequent  presence  of  the 
nerves  and  spinal  cord  in  tlic  tumor.  The  rarity  of 
spontaneous  cure,  on  the  other  hand,  makes  one  inclined 
to  adopt  operative  measures  if  they  off er  any  likelihood 
of  relief.  In  general,  small  tumors  with  pedicles,  whicli 
communicate  with  the  spinal  canal  by  a  small  opening, 
are  the  most  favorable  ones  for  operations,  and  also,  as 
we  have  seen,  the  ones  most  likely  to  undergo  sponta- 
neous cure. 

Certain  cases,  all  admit,  should  be  let  alone,  especially 
those  where  hydrocephalus,  marasmus,  or  intercurrent, 
diseases  are  present.  Certain  other  cases  arc  not  likely 
to  be  successfully  treated,  even  by  the  mildest  and  safest 
operative  procedures  ;  these  are  cases  where  there  is  rea- 
son to  suspect  that  the  cord  is  present  in  the  sac,  such 
belief  being  based  upon  si  depression  in  the  skin,  the  size 
of  the  tumor  and  its  communication  with  the  canal,  or  the 
presence  of  paralysis,  club-foot,  or  the  other  symptoms 
noted  above.  Very  early  operation  is  now  discounte- 
nanced by  nearly  everyone  ;  unless  some  very  strong  in- 
dication is  present,  treatment  should  be  deterred  until 
the  child  is  two  or  three  months  of  age.  The  palliative 
method  should  be  adopted  for  a  while,  and  if  the  case  is 
kept  under  observation,  such  a  course  is  attended  by  no 
risk.  It  can  then  be  easily  determined,  in  the  course  of  a 
few  weeks  or  months,  what  the  course  of  the  tumor  will 
be.  If  it  increases,  operation  must  be  considered  ;  if  it 
remains  stationary,  it  will  be  safe  to  wait  longer;  and  if 
it  should  diminish  in  size,  nothing  should  be  done.  Cer- 
tain means  of  protection  are  necessary  to  support  the 
mass  and  prevent  the  clothes  from  chafing  the  skin,  and 
at  the  same  time  to  exercise  a  mild  compression.  The 
best  dressing  consists  of  cotton-wool,  smeared  with  vase- 
line, lightly  bandaged  on.  Another  and  much  recom- 
mended application  is  painting  the  whole  tumor  with 
collodion,  or  collodion  and  casfor-oil  ;  but  this  tends  to 
irritate  the  skin,  and  is  especially  unsuitable  where  a  ten- 
dency to  ulceration  is  present.  When  it  is  decided  to 
continue  the  expectant  treatment  over  a  long  period  of 
time,  or  indefinitely,  an  accurately  moulded  leather  or 
gutta-percha  cap  should  be  worn  oxer  the  tumor,  held  in 
place  by  a  belt  around  the  waist. 

If,  however,  the  tumor  increases  in  size,  or,  for  any 
other  reason,  operation  seems  advisable,  one  of  three  op- 
erative proceedings  has  to  be  chosen  :  1.  puncture;  ',',  in- 
jection ;  3,  extirpation  of  the  tumor. 

1.  Puncture  has  deservedly  gone  out  of  favor  with  the 
introduction  of  more  intelligent  methods.  The  evacua- 
tion of  the  entire  Contents  of  the  sac  at  once,  by  this 
method,  is,  of  course,  risky  in  the  extreme  and  not  to  be 
thought  of.  The  only  rational  application  would  be  a 
puncture  to  one  side  of  the  median  line,  made  under 
every  possible  antiseptic  precaution,  and  the  evacuation 
of  small  amounts  of  fluid  at  different  times.  The  Clini- 
cal Society's  committee  found  on  record  46  cases  treated 
in  this  way  ;  mo  of  these  died.  \2  recovered,  2  were  not 

relieved,  and   2  were   unaccounted    for.      Fourteen   cases 

died  of  meningitis,  and  h  of  "convulsions"  (probably 

meningitis  also).  The  committee  concluded  that  "this 
method  of  treatment  is  an  imitation  of  thai  local  change 
in  the  tumor  (rupture)  Which  most  often  ends  fatally, 
and  its  disastrous  results  are.  therefore,  by  no  means  sur- 
prising. .  .  .  It  should  not  be  undertaken  e\c  n  as  a 
palliative  measure." 

'2.  Injd-lion. — It  is  generally  accepted  that  the  pres- 
ence of  the  cord  in  the  sac,  when  it  can  be  definitely 
established,   though   not  a    positive    contra  indication   to 
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the  altitude  of  the  first  and  second  lumbar  vertebrae.  In 
reality  it  does  not  terminate,  it  merely  becomes  attenu- 
ated here  into  the  so-called  filum  terminals,  a  .structure 
which  has  all  the  morphological  features  of  the  more 
voluminous  region  of  the  cord,  though  physiologically 
it  plays  no  important  part  in  the  human  organism. 

The  cord  is  essentially  a  segmental  organ.  In  the 
typical  vertebrate  it  may  be  regarded  as  made  up  of  a 
series  of  nerve-centres,  fused  into  a  column  :  each  cen- 
tre corresponds  to  a  somatic  segment  with  which  it  is 
connected  symmetrically  by  a  pair  of  spinal  nerves.  In 
such  a  vertebrate,  as  well  as  in  the  embryos  of  higher 


Fig.  5047.— The  Cord  seen  from  its  Dorsal  Face.  ( After  Sappey. )  A, 
The  uppermost  (cephalic)  segment,  including  the  cerebral  attachment 
and  extending  to  the  origin  of  the  third  dorsal  pair  of  nerves  ;  B,  the 
next  following  segment,  including  the  origins  of  the  remaining  dorsal 
nerves  and  the  beginning  lumbar  enlargement ;  C.  the  lowest  (caudal) 
segment,  including  the  end  of  the  lumbar  enlargement  and  filum  ter- 
minale.  The  Roman  numerals  indicate  the  respective  nerve-roots. 
At  A.  from  I  to  VIII,  the  cervical :  I  to  III,  the  upper  dorsal.  At  B, 
the  remaining  dorsal  from  IV  to  XII.  At  C,  the  lumbar  from  I  ;  V, 
the  sacral  from  1  to  V ;  the  lowest  unnumbered  are  the  coccygeal,  and 
are  not  accurately  represented  in  the  figure.  1,  Sulcus  ventriculi 
quarti :  2,  prepedunculus  (processus  e  cerebelli  ad  cerebrum):  3, 
medi|iedunculus  (processus  ad  pontem) ;  4.  postpeduncultts  (restiform 
body,  etc.);  5.  clava:  or  oblongata  enlargement  of  column  of  Goll  ;  6, 
glossopharyngeal  nerve ;  7.  vagus  nerve ;  8,  spinal  accessory  nerve : 
9,  9,  9.  attachments  of  ligamentum  denticulatum  :  10,  10,  10.  origins  of 
dorsal  (posterior  or  sensory  spinal  nerve-roots)  ;  11,  11,  11,  dorsal  longi- 
tudinal septum  (incorrectly  termed  the  dorsal  or  posterior  fissure) :  12, 
12,  12.  spinal  or  intervertebral  ganglia  of  the  sensory  roots  ;  13, 13.  tin: 
sensory  roots  being  divided  on  the  left  side,  the  motor  (ventral  or  an- 
terior) roots  can  be  seen  for  a  slight  extent  as  they  are  about  to  join  ; 
14,  the  division  of  a  full  spinal  nerve  into  its  ventral  and  dorsal  pe- 
ripheral branches ;  15,  conus  medullaris ;  16,  filum  (terminale) ;  17, 
17,  Cauda  equina. 

vertebrata  (see  Embryology  of  the  Brain,  this  Hand- 
book,  Vol.  I.,  p.  633),  the  spinal  segment  corresponds  in 
its  topographical  situation  with  the  somatic  segment 
which  its  nerves  supply,  and  these  nerves  take  a  direct 
transverse  course,  leaving  the  cord  at  right  angles  to  tra- 
verse the  intervertebral  foramina  and  thus  reach  their 
somatic  destination.  But  owing  to  the  atrophy  of  the 
caudal  segments  of  the  body  in  higher  animals,  particu- 
larly in  man,  this  topographical  correspondence  becomes 
lost.  While  both  the  vertebral  column  and  the  spinal 
cord  continue  growing  in  the  foetus  and  child,  yet  the 
growth-rate  of  the  vertebral  column  is  so  much  greater 
that  the  cord  appears  to  shrink  upward  relatively  to  the 


surrounding  bony  channel.*    Consequently,  the  spina] 

cord  origin  of  the  lower  spinal  nerves  moves  up  far 
above  the  corresponding  intervertebral 
foramina.  From  this  it  results  that 
while  the  course  of  the  upper  cervical 
nerves  is  directly  transverse,  each  suc- 
ceeding nerve  makes  an  angle  with  the 
cord,  which  becomes  more  ami  more 
acute  (Fig.  5047.  B),  until  in  the  most 
caudal  segments  the  origins  of  the 
nerves  almost  attain  parallelism  with 
the  cord  (Fig.  5047,  C).  The  roots  of 
the  lumbar  and  sacral  nerves  arc  thus 
compelled  to  travel  a  long  distance 
within  the  spinal  canal  before  they  can 
make  their  exit,  and  as  these  roots  are 
numerous,  large,  and  run  nearly  par- 
allel, they  have  been  compared  to  the 
hairs  of  a  horse's  tail  (cauda  equina). 
The  resemblance  to  that  appendage  is 
heightened  by  the  mode  of  origin  of 
the  rootlets  from  the  conns  medullaris, 
which  latter  resembles  the  core  of  a 
horse's  tail  (Fig.  5047,  B,  15,  and  17, 
17). 

The  cephalic  limit  of  the  spinal  cord 
is  an  arbitrary  one.  inasmuch  as  there 
is  a  complete  continuity,  both  in  struct- 
ure and  appearance,  between  the  ce- 
phalic region  of  the  cord  and  the  oblon- 
gata (see  description  of  My elo- cerebral 
Transition).  The  boundary  is  assumed 
to  correspond  to  the  plane  of  the  fora- 
men magnum,  and  passes  through  the 
cord  immediately  cephalad  of  the  first 
cervical  pair.  From  this  point  to  the 
caudal  end  of  the  conus,  and  excluding 
the  filum,  the  length  of  the  cord  is 
between  forty-one  and  forty-five  centi- 
metres, varying  with  the  size  and  sex 
of  the  individual  ;  for  notwithstanding 
its  greater  relative  length  in  the  fe- 
male, it  is  in  that  sex  absolutely  shorter 
than  in  the  male.  The  weight  of  the 
cord  is  between  twenty-seven  and 
thirty-two  grammes. 

On  the  whole  the  cord,  as  stated, 
may  be  compared  to  a  cylinder,  but 
this  cylinder  is  not  a  mathematical  cyl- 
inder anywhere,  and  in  some  regions, 
as  in  the  cervical,  shows  considerable 
departure  from  even  an  approximate 
cylindrical  outline  in  cross-section. 
Aside  from  this  there  are  considerable 
variations  in  dimensions.  The  chief  of 
these  are  due  to  the  two  enlargements. 
Of  these  one  corresponds  to  the  origins 
of  the  four  lower  cervical  and  the  first 
dorsal  nerve,  and  is  known  as  the  cer- 
vical enlargement.  The  other  corre- 
sponds to  the  origins  of  the  lumbar  and 
sacral  nerves,  and  is  named  the  lumbo- 
sacral  enlargement.  These  names, 
therefore,  do  not  indicate  topographi- 
cal situations,  but  physiological  rela- 
tions: the  cervical  enlargement  corre- 
sponding to  the  origin  of  the  arm-nerves, 
the  lumbo-sacral  enlargement  to  thai 
of  the  leg-nerves.  The  cervical  en- 
largement is  characterized  by  a  greater 
width  than  depth,  the  lumbosacral  is  more  equal  in  its 
caudo-ventral  and  lateral  diameters.     A  glance  at  Fig. 

*  In  the  new-born  child  the  length  of  the  cord  la  to  thai  ••!  thi 
bral  column  as 856  to  1,000 ;  in  adults  u  la  a-  760  to  1,000.  There  is 
some  individual  variation,  the  oord  of  the  female  Is  slight!]  longer  than 
that  of  the  male,  tin- difference  amounting  in  extreme  ouea  to  naif  the 
altitude  of  a  lumbar  vertebral  body.  Tin-  llcxures  which  the  oord  makes 
miniating  itself  to  the  bent  course  of  the  spinal  canal  are  im- 
pressed u| urn  its  structure  ;  in  other  words,  the  cord  itself,  even  'Alien  re- 
moved from  the  spinal  canal,  shows  a  marked  cervical  llcxure  (Fleaofa  i. 
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Fig.  5048.— Diagram 
after  Messnremeni  - 

made  by  Author  of 
Human  Cord,  to 
show  Relative  Di- 
mensions of  Various 
Parts.  <'.  Cervical 
enlargement  ;  D  , 
dorsal  region  :  L, 
I  ll  m  b  a  r  enlarge- 
ment. 
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Of  the  three  slits  which  thus  concentrically  surround 
the  cord,  and  facilitate  its  accommodating  itself  to  the  va- 
rious flexions  and  rotations  of  the  vertebral  column  dur- 
ing life,  only  the  two  innermost  contain  fluid,  and  thai 
is  of  a  serous  character  ;  the  amount  in  the  subdural 
space  is  very  small,  just  sufficient  to  moisten  the  contig- 
uous endothelial  surfaces  of  the  dura  and  arachnoid  ; 
that  in  the  subarachnoid  space  is  considerable. 

The  pia  is  composed  of  two  connective-tissue  layers. 
The  outermost  insensibly  merges  into  the  subarachnoid 
tissue,  ami  is  clothed  by  endothelium  on  its  outer  face. 
The  inner  layer,  separated  here  and  there  from  the  outer 
by  capillary  slit-like  spaces,  is  known  as  the  intima  pia; 
it  contains  elastic  fibres  and  beautifully  arranged  cir- 
cular nbrilhe.  The  vascular  net-work  of  the  pia  is 
mainly  situated  between  these,  its  two  layers,  and  as 
they  enter  the  substance  of  the  cord  receive  an  investi- 
ture from  the  intima,  accompanied  by  a  prolongation  of 
the  capillary  slit-like  spaces  just  referred  to.  These,  in 
turn,  are  connected  with  the  perivascular  spaces,  from 
which  it  results  that  the  interior  of  the  cord  is  traversed 
by  a  continuous  lymphatic  net-work  connected  with  the 
spaces  in  the  pia,  and  through  these  with  the  subarach- 
noid space. 

Aside  from  the  attachment  afforded  by  the  spinal 
nerve-roots  and  some  delicate  connective-tissue  fibres 
uniting  the  dura  to  the  arachnoid  across  the  subdural 
space,  the  cord  is  mainly  supported  in  its  concentric  pro- 
tecting cavities  by  means  of  a  series  of  triangular  mem- 
branous processes,  whose  base  is  attached  to  the  pia,  and 
whose  apex  is  attached  to  the  dura.  They  flare  out 
laterad  from  the  lateral  face  of  the  cord,  and  are,  on  each 
side,  between  twenty  and  twenty-four  in  number.  In 
their  entity  the  series  of  each  side  are  termed  the  liga- 
mentum  denticulatum  (Fig.  5047,  A,  9,  9,  9,  shows  dural 
insertion). 

The  blood-supply  of  the  cord  is  derived  from  two 
sources  :  1.  The  ventral  (anterior)  spinal  artery,  a  median 
trunk  with  a  double  origin  ;  and  2,  the  paired  dorsal  (pos- 
terior) spinal  arteries.  The  former  lies  at  the  entrance  of 
the  ventral  fissure  of  the  cord,  and  continues  in  undimin- 
ished calibre  for  the  entire  length  of  the  cord  proper.  It 
off,  at  nearly  regular  intervals,  horizontal  branches 
which  pass  to  the  depth  of  the  fissure,  ami  then  penetrate, 
near  the  commissural  part  of  the  cord,  to  the  mesal  aspect 
of  the  ventral  gray  horn.  The  dorsal  (posterior)  spinal 
arteries  send  in  similar  but  smaller  branches  at  or  near 
tlic  dorsal  roots,  and  in  addition  still  smaller  branches 
enter  the  numerous  septa  of  the  white  substance,  taking 
their  origin  in  the  surface  net-work  of  the  pia.  Both 
the  ventral  system  and  the  radiatory  system  of  vessels 
semi  their  main  and  their  terminal  branches  to  the  gray 
substance,  whose  vascularity  is  so  much  richer  than  that 
of  the  white  as  to  be  estimated  at  between  six  and  twelve 
times  as  great.  It  is  a  comparatively  small  number,  and 
vessels  of  small  calibre,  which  nourish  the  while  sub- 
stance, by  means  of  a  fine  capillary  net-work  which  sur- 
rounds the  great  longitudinal  fibre  system,  and  whose 
direction  becomes  vertical  to  that  of  the  originating 
radiatory  system. 

The  return   circulation   is   mediated   mainly    by   two 


large  veins,  tin- central  veins  of  the  cord,  whose  lumina 
constitute  a  characteristic  feature  of  every  section  of  the 
cord,  being  situated  laterad  of  the  central  canal,  in  an 
almost  directly  transverse  line  with  it.  Numerous  anas- 
tomosing branches  c iect  It  with  the  ventral  (anterior) 

spinal  vein,  which  accompanies  the  corresponding  artery, 
lying  dorsad  of,  or  covered  by,  the  latter.  The  dorsal 
(posterior)  spinal  vein  takes  up  the  return  blood  from 
the  dorsal  segment  of  the  cord,  by  means  of  radiatory 
Venules,  and  a  .surface  net-work  of 'the  pia. 

The  lymph  system  of  the  cord  is  very  intricate,  and  an 
important  element  in  its  physiology  and  pathology. 
Every  blood-vessel,  even  the  most  minute,  is  ensheathed 
in  a  perivascular  lymph  space,  which  is  lined  by  a  con 
tinuous  endothelium.*  It  has  been  recently  demon- 
strated that  the  vascular  and  lymphatic  channels  of  the 
cord  have  a  direct  connection  with  the  perinuclear  region 
of  nerve-elements  (Adamkiewicz).  of  the  largest  kind 
of  nerve  elements,  it  is  now  demonstrated  that  walled 
capillaries  penetrate  them,  and  that  they  thus  have  a 
circulation  of  their  own  (Fritseh). 

There  arc  in  man  thirty-three  pairs  of  spinal  nerves. 
Of  these  the  two  last,  being  rudimentary,  are  usually  ex- 
cluded in  enumeration.  The  first  pair  emerges  between 
the  occiput  and  atlas,  and  is  designated  the  first  cervical, 
the  other  cervical  pairs  are  named  alter  the  lower  of  the 
two  vertebra',  which,  conjoined,  form  the  corresponding 
foramen,  respectively  the  second,  third,  fourth,  fifth, 
sixth,  and  seventh.  Very  inconsistently  the  pair  emerg- 
ing between  the  seventh  cervical  and  first  dorsal  verte- 
bra is  termed  the  eighth  cervical  pair.  The  dorsal  pairs 
are  named  after  the  upper  of  the  two  vertebra'  which 
form  the  corresponding  foramen,  and  this  system  is  ad- 
hered to  in  regard  to  the  lumbar,  sacral,  and  coccygeal 
nerves. f     We  thus  have  : 

Cervical  pairs 8 

Dorsal         "     12 

Lumbar      "     5 

Sacral          "     5 

Coccygeal  - "     3 

88} 

All  spinal  nerves  are  made  tip  of  two  roots  by  which 
they  spring  from  the  cord  :  the  thus-far  repeatedly 
mentioned  dorsal  (posterior  or  sensory)  and  ventral  (an- 
terior or  motor)  roots.  A  characteristic  feature  of  the 
dorsal  root,  in  which  it  differs  from  the  ventral,  is  an 
intumescence  made  up  of  large  nerve-elements,  and 
known  as  the  spinal  ganglion  (intervertebral  ganglion). 
The  conjoined  spinal  nerve,  the  two  roots  which  build 
it  up,  and  the  spinal  ganglion  attached  to  the  dorsal  of 
these  roots  are  to  be  regarded  as  part  and  parcel  of  the 
spinal  segment. § 

*  There  is  but  one  perivascular  sheath,  and  that  being  endothelial,  is 
sometimes  known  as  the  adventitial  sheath.  The  extra  adventitial 
sheath  of  His  has  no  existence  in  the  health;  cord. 

t  Willis  endeavored  to  evade  the  unfortunate  contradiction,  which  re- 
cognizes one  more  cervical  pair  than  there  are  cervical  vertebra-,  by 
enumerating  the  first  cervical,  or  suboccipital,  as  a  crania]  nerve.  Con- 
sistency would  seem  to  require  either  this,  or  the  naming  of  all  cranial 
nerves  according  to  the  vertebra  just  cuudad  of  its  Intervertebral  fora- 
men. 

*  Subtracting  the  second  and  third  coccygeal  pairs,  which,  as  rudi- 
mentary, may  be  here  disposed  of,  there  are  thirty-one  pairs,  as  usually 
slated  in  text  books.  The  two  coccygeal  nerves  m  question,  like  tha 
coccyx  itself,  arc  rudimentary  relies  of  the  caudate  condition  of  the  hu- 
man embryo,  and,  according  to  evolutionists,  of  the  caudate  anoestrj  of 
man.  They  are  so  minuie  as  t<>  require  the  microscope  for  their  identifl 
cation,  and  were,  until  ltanber  diseovereil  their  true  nature,  confound.  ,1 
with  the  vascular  and  connective  tissues  surrounding  the  tllum  termi- 
nate. 

§  The  few  topographical  facts  of  interest  may  be  stated  briefly  thus  j 
inasmuch  as  the  spinal  nerves  emerge  at  a  much  lower  level  than  their 
true  origin  from  the  cord  the  sixth  doraal  pair  although  emerging  be- 
tween Ha-  sixth  and  seventh  dorsal  vertebra;  originating  from  the  cord  at 
the  level  of  the  fifth  dorsal  body,  the  fifth  lumbar  pair  originating  mark 
six  vertebral  bodies  higher  than  it  emerges— the  spinal  ganglion  at 
niched  to  their  dorsal  roots  dc.es  not  always  correspond  to  the  intervene 
brat  foramina  after  which  it  IS  named.  The  cervical  and  upper  dorsal 
ganglia  correspond  very  nearly,  but  those  of  the  sacral  nerves  are  half- 
way between  the  cord-origin  and  vertebral  exit,  while  that  of  the  flrst 
coccygeal  pair  is  actually  contained  In  the  dural  sac  of  the  cord.  All 
others  lie  outside  of  the  dural  sac. 
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laterad  is  the  dorsal  (posterior)  column  ;  the  one  between 
the  two  horns  and  roots  is  the  lateral  column.     The  ven- 


BoundantH.  Columns. 

Genual  nZ-na  roots.  \  Ventral  (anterior)  column. 

Dorsal  horn  and  roots.  >  Lateral  column. 

Dorsal  septum.  >  Dorsal  (posterior)  column. 

tral  column  has  a  free  surface  ou  the  ventral  face  of  the 
cord,  the  lateral  on  the  lateral,  and  the  dorsal  on  the  dorsal. 


Fig.  5052.— Segments  of  Cord  transsected  so  as  to  Separate  the  Part  ap- 
pertaining to  one  Spinal-nerve  Pair  from  the  next  Segments  above 
and  below.  (After  Schwalbe.)  A,  the  segment  seen  from  its  ventral 
face :  B,  seen  from  its  lateral,  and  C,  from  its  upper  cut  face  ;  D,  the 
relations  of  a  spinal  or  intervertebral  ganglion.  1,  Ventral  fissure ;  2, 
dorsal  septum  :  3,  spurious  fissnre  left  by  evulsing  ventral  roots  (in  A 
they  are  enclosed  on  the  left  and  retained  on  the  right  side) ;  4,  sulcus 
for  dorsal  rootlets  ;  5,  ventral,  and  <i,  dorsal,  root  of  spinal  nerve;  6', 
spinal  ganglion  ;  7,  proper  root  after  leaving  ganglion,  subdividing  into 
ventral  and  dorsal  rami. 

To  have  a  proper  conception  of  these  various  elements, 
they  must  be  imagined  not  alone  in  the  relations  in 
which  they  are  conventionally  studied,  that  is,  as  exposed 
in  transsections,  but  also  as  columnar  structures  having 
a  continuous  extent  throughout  the  length  of  the  cord. 
Each  demicylinder  of  the  cord  is  therefore  to  be  con- 
ceived as  containing  a  core  of  gray  nerve-substance, 


Pro.  5053.— Diagram  of  Transsection  of  Cervical  Cord.  The  figures  on 
the  right  side  relate  to  the  gray  substance  and  emerging  roots  ;  those 
on  the  left  side,  to  the  white  columns.  /,  Ventral  fissure  ;  »,  dorsal 
sulcus  ;  Rv,  ventral  (anterior)  rootlets  ;  Rd,  dorsal  (posterior)  rootlets ; 
Hv,  ventral  (anterior)  horn  ;  Hd,  dorsal  (posterior)  horn  ;  com,  gray 
commissure  with  included  central  canal ;  Cv,  ventral  (anterior)  col- 
umn of  white  substance;  CI,  lateral  column;  Cd,  dorsal  (posterior) 
column  ;  cri,  white  commissure. 

drawn  into  a  ventral  ridge  connected  with  the  ventral 
roots,  a  dorsal  ridge  connected  with  the  dorsal  roots, 
while  the  white  substance  fills  out  the  irregularities  and 
completes  the  demicylindrical  outline  in  three  columns, 


one  mesad  of  the  ventral  ridge,  one  mesad  of  the  caudal 
ridge,  and  one  between  the  two  ridges. 

The  commissure  of  the  cord  is.  like  each  demicylinder, 
composed  of  both  forms  of  nerve-substance.  Its  ventral 
part  is  white  :  Com.miiSU.ra  alba;  its  dorsal  part  is  gray  : 
eommmura  grisea  (Fig.  5053,  ca,  ami  com).  The  ven- 
tral fissure,  therefore,  has  for  its  floor  the  former,  while 
the  dorsal  septum  terminates  on  the  latter.  In  the  gray 
commissure  is  observed  the  lumen  of  a  very  small  canal, 
which  extends  the  entire  length  of  the  cord  and  into  the 
filum.  It  opens  eephalad  into  the  fourth  ventricle,  and 
represents  in  the  cord  what  the  ventricles  do  in  the  brain, 
the  medullary  canal  of  the  embryo  (see  article  on  Brain, 
Development  of  the.  in  Vol.  [.).  While  this  canal  un- 
dergoes elaborate  transformations  in  the  cerebral  part  of 
the  neural  axis,  it  becomes  so  much  reduced  in  the  adult 
cord  as  to  be  identifiable  by  the  microscope  alone. 
Formerly  it  was  assumed  by  some  to  open  into  the  ven- 
tral fissure  ;  by  others,  in  the  dorsal  septum  of  the  sacral 


Fio.  5054. — Diagram  of  Cray  Matter  in  a  Transsection  of  Cord,  com- 
bined from  an  Upper  Cervical  and  a  .Middle  Dorsal  Level.  The  gelat- 
inous substances  are  indicated  by  deep  shade  ;  the  vesicular,  by  a  light 
area  with  spots  (nerve-elements) ;  the  spongy,  by  light  shading  and 
intersecting  lines.  S.r/.R,  caput  gelatinosum  :  gc,  substantia  golati- 
nosa  centralis;  CI,  vesicular  column  of  Clarke  ;  />;•,  dorsal  or  posterior 
roots ;  v.  r,  ventral  or  anterior  roots ;  a,  a',  I,  ret,  *,  spongy  substance ; 
a,  a',  cell-groups  in  ventral  horn  ;  I,  in  lateral  horn  ;  ret,  reticular  pro- 
cesses ;  *,  sparse  cells  found  at  and  near  neck  of  dorsal  or  posterior 
horn  :   dtt,  dorsal  or  post  septum. 

part  of  the  cord  ;  it  is  now  definitely  ascertained  to  be 
continued  through  the  filum,*  which  is  the  true  caudal 
representative  of  the  cord,  in  every  morphological  essen- 
tial. The  grav  substance  of  the  cord  is  of  a  faint  reddish- 
gray  tinge.  In  older  persons  the  gray  preponderates, 
and,  according  to  the  degree  or  absence  of  capillary  in- 
jection, various  shades  of  red,  yellow,  and  even  light 
slate-color  may  be  noted.  It  is  not  uniform  in  this  re- 
spect, even  in  the  same  section.  Around  the  central 
canal,  and  in  a  particular  band  on  the  dorso-mesal  pe- 
riphery of  the  dorsal  horn,  it  is  very  translucent  and  is 
termed  gelatinous  substance,  that  in  "the  former  sit  nation 
being  additionally  qualified  as  the  substantia  gelatinosa 
centralis,  that  in  the  latter  as  the  cnjii/t  gdntinnsuiii  \ 
(Fig.  5054,  gc,  and  8.  g.  It.). 

In  the  cervical  and  dorsal  cord,  another  area  of  gray 
matter  is  noted  for  its    remarkable    pallor.      This  it  owes 

*  Its  primitive  embryonic  relations  Cneur-enteric  canal)  are  obliter- 
ate,! in  the  adult. 

1  Siih-tantia  gelatinosa  Uolan.li  .  it  i-  Continued  into  the  oblongata 
ami  here  beoomefl  so  massive  as  t<>  force  the  overlying  tissue  out  in  the 
shape  of  the  funiculus  Uolaudi  (see  iirain  Histology  i. 
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ones  in  lateral  cell  groups.  In  all  animals  it  is  noted 
that,  in  the  cervical  and  lumbo-sacral  enlargements,  the 
lateral  part  of  the  ventral  horn  is  particularly  well  devel- 


FlG.  5055.— Large  Multipolar  Elements  from  Ventral  Horn  in  Cervical 
Enlargements,  if,  Ventral  root  fibres ;  xx,  axis  cylinder  processes  ; 
p,  protoplasmic  processes ;  n,  neuroglia  of  gray  substance ;  to,  white 
substance,  showing  myelinic  fibres  in  cross-section. 

oped.  Here  the  nidal  *  centres  of  the  extremity  muscles 
are  to  be  sought  for.  In  part,  they  may  be  located  by 
means  of  their  direct  relations  to  nerve-roots,  •whose 
function  has  previously  been  determined  by  experiment, 
or  by  pathological  observation  already  referred  to. 
Thus  amputation  of  the  forearm  is  followed  by  a  wast- 
ing of  the  cell  groups  at  the  levels  of  the  seventh  and 
eighth  cervical  and  first  dorsal  nerves.  Other  similar 
observations  show  that  within  this  extensive  area,  it  is  a 
more  specialized  one  which  is  related  to  the  muscles  of 
the  thumb.  In  like  manner,  the  observation  of  cases  of 
fracture  at  the  level  of  the  first  lumbar  vertebra  proves 
that  it  is  below  the  level  of  the  intervertebral  cartilage, 
intervening  between  the  last  dorsal  and  first  lumbar  ver- 
tebra, that  the  centre  for  the  rectum  and  bladder  is  to  be 
located.  Iu  the  cetacea,  the  enormous  atrophy  of  the 
extremity  nuclei  throws  out  the  nucleus  sacralisf  in 
bold  relief  by  contrast,  and  thus,  pathological  and  com- 
parative anatomical  facts  unite  in  pointing  to  this  nu- 
cleus as  the  presumable  centre  for  certain  pelvic  inner- 
vations. It  corresponds  to  the  origins  of  the  third  and 
fourth  sacral  nerves. 

The  groups  related  to  special  muscular  masses  are  not 
strictly  segmental  ;  they  often  extend  caudo-cephalad  be- 
yond a  segment,  and  in  successive  sections  their  area 
varies  considerably,  and  like  the  subnuclei  of  certain 
cranial  nerves,  they  overlap  each  other  (Brain  Histology). 
The  following  have  been  well  established:  1.  A  group 
in  the  lateral  part  of  the  ventral  horn,  which  is  the  nidal 
centre  of  the  sterno-cleido-mastoid  and  trapezius  (see 
Spinal  Accessory  Nidus  in  article  Brain  Histology). 
2.  A  powerful  group  extending  from  the  fourth  beyond 
the  fifth  cervical  level,  representing  the  great  muscles  of 
the  shoulders  (deltoid,  supra  and  infra  spinatus) ;  it  is 
located  laterad  on  the  root  border.  3.  Mesad  of  it  and 
overlapping  it,  but  mainly  developed  in  the  fifth  and 
sixth  levels,  is  the  nidal  centre  of  the  pectorals.  4.  From 
the  sixth  cervical  to  the  first  dorsal  inclusive,  are  a  num- 


*  For  explanation  of  this  term  see  Brain  Histology. 
tSo  named  by  Stilling.     Schwalbe  regards  it  as  a  disconnected  homo- 
logue  of  the  columns  of  Clarke. 
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ber  of  overlapping  groups  related  to  the  forearm  and 
hand  muscles,  of  these  (5)  one  well-marked  group  in  tin- 
last  cervical  and  upper  dorsal  level,  and  consisting  of  sev- 
eral Bubgroupa,  is  positively  related  to  the  greal  muscles 
of  the  thumb  and  those  of  the  thenar  eminence.  Those 
of  the  hypothenar  eminence  are  probably  represented 
in  another  group  of  these  levels.  Less  is  known  of  the 
lumbar  enlargement,  6.  It  is  generally  held  that  in  the 
conus,  as  above  stated,  arc  located  the  atrophied  coccy- 
geal (caudal)  centres,  together  with  the  well-developed 
centre  for  the  bladder  and  rectum  (nidus  or  nucleus  sac- 
ralis):  that  immediately  cephalad  of  this(7),  from  the 
level  of  the  fifth  lumbar  to  the  second  sacral  origins,  is 
the  centre  for  the  peronei  and  intrinsic  muscles  of  the 
foot.  8.  The  columns  of  Clarke  may  each  be  regarded  as 
a  nidus  of  unusual  length  ;  they  extend  from  tlie  level  of 
the  eighth  cervical  origin. 

Aside  from  the  above,  physiologically  significant  vari- 
ations in  the  essential  nervous  elements  of  the  cord,  the 
local  peculiarities  of  the  special  regions  are  epitomized  in 
the  following  : 

The  conus  terminalis  is  characterized  by  the  predom- 
inance of  gray  over  white  substance.  The  latter  is  a 
mere  thin  rind  of  the  former,  particularly  iu  the  lateral 
column.  The  gray  substance  shows  a  very  deep  com- 
missure, with  very  plump  horns.  The  root  entry  is  at 
so  steep  an  angle  that  the  radicles  usually  appear  cut 
across  obliquely  (Fig.  5049,  Co  1). 

In  the  lumbo-sacral  enlargement,  the  gray  substance 
contributes  most  to  the  cord  area,  being  absolute!  v  more 
voluminous  than  in  the  cervical  region.  As  we  pass 
cephalad  the  commissure  becomes  gradually  more  atten- 
uated, but  the  horns  are  more  plump  in  contour  than  in 
the  cervical  region  (Fig.  5049,  Sac  2,  L5,  L8).  The  dorsal 
roots  enter  in  a  compact  mass,  and  the  belting  fibres  of 
the  so-called  root  zones  are  particularly  well  marked. 
The   caput  gelatinosum  is  voluminous.      At  the  upper 


Fio.  5057. 

Fic.s.  6066  and  6067.— Trar.ssertion  "f  Cervical  Cord  of  Sloth  and  Dol- 
phin, to  exhibit  contrast  in  radicular  and  nidal  relations,  Fig.  606ft, 
Transsection  of  cord  of  sloth;  1,  caput  gelalinnsum  ;  2,  commissural 
gray;  3,  dorsal  or  post-septum;  I,  lateral  cell  group  :  6,  ventral  sul- 
cus ;  f>,  mesal  cell-group  ;  r,  r,  ventral  rootlets.  Fig.  6067,  Ditto  from 
Dolphin;  9,  post  septum ;  8,  commissural  gray:  7,  dlminuttvi 
horn;  <lr,  dorsal  root;  r,  r,  ventral  roots;  1,  2,  8,  4.  6,  numb 
responding  to  location  of  cull  groups  on  unnumbered  side  ;  6,  the  large 
doTBO-laten]  group. 

part  of   the  enlargement  (Fig.  6049,  L8,   LI)  the  white 
substance  attains  more  volume,  owing  to  the  beginning 

here  of  the  crossed  pyramid  tract,  and  the  tract  of  Goll's 
column. 
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ter  in  which  these  roots  terminate,  the  rootlets  them- 
selves, and  the  intra-cinereal  tracts  which  mediate  reflex 
relations,  have  this  character.  But  most  of  the  strands 
of  the  white  columns  are  not  segmental,  they  simply  trav- 
erse  the  segment  to  terminate  in  segments  situated  more 
caudad,  if  centrifugal ;  with  segments  more  cephalad,  or 
even  with  cerehral  centres,  if  centripetal.  To  illustrate 
this,  let  us  assume  a  segment  in  the  cervical  region.  The 
motor  (ventral)  and  sensory  (dorsal)  roots  of  the  seventh 
cervical  pair,  the  ventral  and  dorsal  gray  from  which 
these  roots  arise,  are  the  segmental  morphological  ele- 
ments of  that  level,  and,  physiologically  speaking,  repre- 
Benl  the  reflex  fuuetions  of  the  corresponding  somatic 
segment.  The  pyramid  tract,  exposed  on  a  cross-section 
at  this  level,  is  not  segmental,  as  it  runs  caudad  to  the 
next  succeeding  levels,  and  in  its  greater  part  represents 
innervations  of  lumbar  and  sacral  segments.  In  like 
manner  the  column  of  Goll,  exposed  on  cross-section  in 
this  level,  has  no  physiological  relations  to  cervical  nerve- 
roots  or  cervical  gray  matter.  It  is  in  relation  with 
sacral  and  lumbar  segments,  and  merely  traverses  the 
cervical  segment  to  reach  a  higher  cephalic  destination. 
It  is  therefore  necessary,  in  studying  the  anatomy  of  a 


FiO.  5059.— Diagram  of  Three  Transections  of  the  Human  cord  :  at  A, 
the  Lumbar ;  B,  the  Cervical ;  and  C,  the  Myelo-cerebral  Transition  Re- 
gion. The  grav  substance  is  represented  by  an  absolutely  black  area  ; 
the  crossed  pyramid  tract  by  crossed  lines  ;  the  direct  pyramid  tract  by 
vertical  lines  :  the  comma-shaped  area  in  Bnrdacli'e  column  by  horizon- 
tal lines  :  the  tract  of  the  column  of  Goll  by  round  open  spaccb;  the 
direct  cerebellar  tract  by  dots. 

given  spinal  segment,  to  discriminate  between  the  true 
segmental  part,  which,  crudely  expressed,  may  be  re- 
garded as  a  reflex  apparatus,  and  the  non-segmental  part, 
which  represents  more  complex  associated,  or  even  cere- 
bral, innervations.  Among  the  tracts  of  each  segment 
which  add  to  the  volume  of  the  spinal  cord  in  the  en- 
largements are  those  of  the  ventral  commissure.  This 
commissure  is  more  voluminous  in  the  enlargements  than 
in  the  remainder  of  the  cord.  The  intersegmental,  or 
short  longitudinal  tracts,  are  similarly  more  numerous  in 
the  enlargements,  consequently  the  increased  bulk  of  the 
cord  in  the  enlargements  is  not  alone  due  to  the  greater 
volume  of  the  entering  nerve-roots,  the  greater  mass  of 
the  gray  substance,  but  also  to  a  local  increase  in  the 
white  columns. 

Thenon-segmental  or  great  longitudinal  tracts,  in  so  far 
as  they  are  connected  with  the  architecture  and  median 
ism  of  the  brain,  have  been  already  considered  in  the 
article  on  Brain  Histology.  It  remains  to  describe  their 
spinal  relations  in  various  levels,  and  to  consider  those 
tracts  whose  cerebral  relations  are  as  yet  unknown. 


The  area  occupied  by  the  cerebro-spinal  fibre  systems  is 
indicated  in  Fig.  5059.     It   is  there  shown  thai  all  these 

tracts  increase  cephalad,  occupying  a  greater  area  in  the 
myelo-cerebral  transition  (C)  than  in  the  cervical  enlarge- 
ment (B).  and  in  the  latter  than  in  the  lumbar  region  (A) 

In  the  latter  only  the  tract  of  the  column  of  Coll,  and 
the  crossed   part   of  the   pyramid  tract,  are  represented. 

The  direct  cerebellar  and  direct  pyramid  tracts  are  added 

in  the  dorsal,  and  the  comma-shaped  area  of  Burdach 's 
column  in  the  cervical  regions. 

The  dorsal  white  column*  of  each  side  are  usually  dis- 
tinguished as  the  column  of  Goll  (slender  column,  funi- 
cuius  gracilis)  and  that  of  Burdach  (wedge-shaped  column, 
funiculus  euneatut).  In  the  greater  extent  of  the  cord 
they  can  be  readily  recognized  by  means  of  the  sulcus 
collateralis,  or  a  septum  which  represents  the  latter. 
Further,  the  column  of  Goll  has  a  distinctly  different 


Fig.  5060.— Diagram  of  Transsection  of  Cord  in  Cervical  Enlargement 
(after  Edinger),  showing  Segmental  and  Non-segmental  Tracts  in  their 
Root  Relations.  1,  2,  Direct  fibres  connecting  with  proper  substance  of 
the  dorsal  horn  ;  *1,  mesal  tract  connecting  with  the  column.-  of  Clarke  ; 
8,  tracts  which  ascend  and  descend  some  distance  m  the-  column  of 
Burdach,  whose  dentin;  is  not  clearly  known,  but  some  of  which  enter 
the  column  of  Goll;  5,  a  ventral  root-fibre  derived  from  the  direct 
pyramid  tract,  through  the  ventral  commissure  :  li,  one  derived  from 
tin1  opposite  rentral  horn  through  the  same  commissure;  T.  one  de- 
rived from  a  ventral  horn-cell  of  the  sun:.'  Bide,  with  reflex  intra-cinereal 
crossed  tract,  indicated  by  a  dark,  and  a  direct  (homolateral)  tract 
indicated  by  a  broken,  line,  which  latter  extends  to  t  he  dorsal  horn  ;  s, 
root-fibre  from  a  cell  with  ondemonstrable  central  connection;  '.i,  a 
fibre  derived  from  a  multipolar  cell,  under  the  dominion  of  the  cross<-,i 
pyramid  tract;  10,  a  direct  root-fibre  from  tin:  crossed  pyramid  tract  ; 
5.  S,  and  10  are  supposititious  tracts,  and  their  existence  is  disputed. 


tinge,  even  in  the  fresh  cord,  and  assumes  a  darker  color 
in  carmine  than  the  column  of  Burdach.  In  the  lower 
part  of  the  lumbo-sacral  enlargement  it  appears  to  orig- 
inate as  a  triangular  area  on  either  side  of.  and  at   Borne 

distance  from,  the  dorsal  septum,  and  to  grow  out  of  the 
gnarled  and  twisted  fasciculi  resulting  from  the  inter 
twining  of  longitudinal  and  root-fibres.  Whether  it  orig- 
inates directly  from  the  root-fibres,  or  indirectly  after 
interruption  iii  the  gray  substance,  is  not  \  ei  determined  ; 
Init  this  is  positively  known  :  1.  The  tract  of  the  column 
of  Coll  atrophies,  it  the  lower  extremity  of  the  same  side 
be  amputated.  2.  It  atrophies  and  degenerates  in  an  as- 
cending direction.  :5.  It  receives  no  demonstrable  acces- 
sion of  fibres  abo7e  the  lumbar  enlargement.     I.   It  runs 

cephalad  to  terminate   in  the  nucleus  of  the  same    name. 

5.  That  nucleus  is  connected  with  the  interolivary  tract  ; 
lesion  of  which  latter,  it  is  generally  admitted    produces 
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SPINAL  CORD  :  ACUTE   AND  CHRONIC  MYELITIS. 
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S'.iine  (fractures,  dislocations,  etc.)  which  are  attended 
with  direct  pressure  on  the  cord  ;  or  it  may  occur  in 
spinal  concussion,  when  there  is  no  evidence  of  injury  to 
the  external  parts.  In  the  latter  form,  however,  the  mye- 
litis is  more  apt  to  be  subacute  or  chronic. 

Compression  -  myelitis  is  also  observed  quite  often, 
usually  as  the  result  of  Pott's  disease,  more  rarely  of 
cancer  or  other  tumors  of  the  vertebrae.  In  Pott's  para- 
plegia the  inflammation  rarely  results  from  direct  pres- 
sure of  the  bones,  but  usually  from  that  of  a  secondary 
pachymeningitis,  externa  and  interna. 

Attention  has  been  directed  in  recent  times  to  myelitis, 
commonly  of  the  disseminated  variety,  occurring  after  in- 
fectious diseases,  usually  small-pox,  but  also  after  ty- 
phoid fever,  diphtheria,  puerperal  fever,  etc.  This  is  also 
claimed  by  many  writers  with  regard  to  syphilis,  but  our 
own  experience  does  not  corroborate  this  very  strongly. 
Barlow  reports  a  case  of  disseminated  myelitis  occurring 
during  the  eruptive  stage  of  measles,  and  which  proved 
fatal  on  the  eleventh  day  of  that  disease.  The  occur- 
rence of  myelitis  during  the  course  of  phthisis  is  very 
often  noticed,  but  the  connection  between  the  two  affec- 
tions has  not  been  clearly  determined.  To  one  point, 
however,  we  desire  to  call  attention,  viz.,  that  tubercu- 
losis of  the  spinal  dura  and  pia  mater  is  much  more  com- 
mon than  is  generally  believed.  We  have  found  it  fre- 
quently in  cases  of  tubercular  cerebral  meningitis,  and  in 
two  cases  the  tubercles  projected  inward  from  the  spinal 
pia  mater  to  such  an  extent  as  to  cause  considerable 
softening.  Perhaps  the  development  of  tubercles  within 
the  substance  of  the  cord  may  also  occur  at  times,  and 
thus  serve  to  explain  the  frequency  of  the  disease  during 
the  course  of  pulmonary  tuberculosis. 

We  may  here  state  that  certain  cases  of  acute  myelitis 
are  regarded  by  some  writers  as  an  infectious  process,  re- 
sulting from  the  action  of  bacteria.  But  this  view  is  a 
mere  hypothesis,  for  which  no  proof  has  hitherto  been 
offered. 

A  considerable  number  of  cases  have  been  reported, 
in  which  the  disease  was  attributed  to  excessive  fatigue. 
For  example,  it  has  been  noticed  in  soldiers  after  forced 
marches,  and  is  then  supposed  to  be  due  to  overaction  of 
the  spinal  cord. 

Toxic  myelitis  is  also  observed  occasionally  after 
poisoning  with  arsenic,  lead,  phosphorus,  sulphide  of 
carbon,  and  vegetable  poisons. 

Much  stress  was  formerly  laid  upon  the  effect  of  as- 
cending neuritis  in  the  production  of  myelitis  after  dis- 
ease of  the  bladder,  kidneys,  etc.  This  mode  of  origin 
must  be  extremely  rare.  There  is  no  doubt  that,  in  many 
cases  which  have  been  regarded  as  belonging  to  this  cate- 
gory, the  disease  of  the  urinary  tract  was  secondary  to 
that  of  the  spinal  cord. 

Finally,  in  a  considerable  proportion  of  cases,  we  are 
unable  to  discover  any  adequate  cause  for  the  develop- 
ment of  the  disease. 

Clinical  History. — Acute  myelitis  is  rarely  preceded 
by  prodromal  manifestations,  unless  this  term  be  applied 
to  the  first  symptoms  of  the  beginning  inflammation. 
In  rare  cases  there  is  a  feeling  of  general  malaise,  slight 
shivering  sensations,  or  a  distinct  chill,  and  there  may 
even  be  a  certain  degree  of  mild  delirium  ;  even  general 
convulsions  have  been  noticed  at  the  onset  of  acute  dorsal 
myelitis,  and  still  more  often  in  cervical  myelitis.  Marked 
febrile  movement  is  not  often  noticeable,  however  acute 
the  inflammation  may  be.  There  are  several  varieties  of 
acute  myelitis,  the  symptoms  of  which  differ  somewhat 
in  numerous  details. 

The  onset  of  acute  myelitis  varies  considerably  in  its 
degree  of  suddenness.  In  rare  cases  it  begins  as  quickly 
as  an  attack  of  cerebral  apoplexy.  The  patient  sud- 
denly feels  a  sense  of  weight  in  his  lower  limbs,  this 
increases,  and  at  the  end  of  a  few  minutes  the  limbs 
are  paralyzed.  Or  the  onset  extends  over  a  week  or  more. 
At  first  a  feeling  of  numbness,  or  of  pins  and  needles, 
is  felt  in  the  soles  of  the  feet;  this  gradually  spreads  up 
the  limbs,  accompanied  by  increasing  weakness  of  the 
parts,  perhaps  by  severe  pains  in  the  muscles,  particularly 
the  calves  of  the  legs,  or  by  painful  spasms  of  the  mus- 


cles. Then  the  anesthesia  and  motor  paralysis  continue 
to  increase,  sometimes  uninterruptedly,  sometimes  bj 
fits  and  starts,  until  they  have  attained  their  greatesl  i>i 
tensity.  The  paralysis  may  be  bo  complete  that  the 
patient  is  unable  to  move  even  the  toes  to  the  slightest 
extent. 

Pain  in  the  spinal  column  is  not  a  pronounced  symp- 
tom, nor  do  the  patients,  as  a  ride,  complain  much  of 
tenderness  in  this  region.  The  pains  in  the  paralyzed 
muscles,  sometimes  in  the  joints,  are   extremely    violent 

in  certain  cases,  so  that  we  have  even  seen  this  condition 

mistaken' for  acute  articular  rheumatism.  These  pains 
may  continue  during  the  entire  acute  stage  of  the  disease. 
A  more  constant  symptom  is  the  cincture  feeling,  a 
term  applied  to  a  painful  sense  of  constriction  around 
the  abdomen,  or  thorax,  varying  according  to  the  site  of 
the  disease  in  the  spinal  cord  ;  this  is  usually  attended 
with  circumscribed  tenderness  over  the  corresponding 
portion  of  the  spine.  The  cincture  feeling  is  sometimes 
described  by  the  patients  as  very  narrow,  like  a  cord  or 
thin  ribbon  ;  sometimes  it  is  as  broad  as  the  hand. 

In  the  majority  of  cases  the  pains  in  the  limbs  dis- 
appear as  the  paralysis  becomes  more  pronounced,  but  in 
some  instances  they  persist,  even  despite  complete  motor 
and  sensory  paralysis  (anaesthesia  dolorosa).  When  the 
pains  in  the  limbs  are  severe  they  are  usually  attended 
with  spasm  or  contracture  of  the  affected  muscles. 

The  bladder  and  bowels,  especially  the  former,  are 
usually  implicated  at  an  early  period.  The  patient  first 
experiences  difficulty  in  passing  water  (paralysis  of  the 
detrusor),  and  must  strain  a  good  deal  to  start  the  flow. 
Finally,  the  paralysis  of  the  detrusor  may  become  com- 
plete, and  the  use  of  the  catheter  becomes  necessary.  '  li- 
the sphincter  also  becomes  paralyzed,  and  incontinence 
results  from  overflow.  The  bowels  are  affected  in  a 
similar  way,  though  less  frequently.  At  first  there  is 
constipation,  sometimes  attended  with  extreme  tympa- 
nites, from  paralysis  of  the  muscular  coat  of  the  bowels. 
Or  the  stools  may  pass  away  involuntarily,  and,  if  anaes- 
thesia is  profound,  this  occurs  without  the  patient's 
knowledge.  In  many  cases,  however,  the  functions  of 
the  bowels  are  quite  undisturbed  throughout  the  entire 
course  of  the  disease.  Even  when  voluntary  evacuations 
are  completely  lost,  the  action  of  the  bowels  may  some- 
times be  stimulated  by  reflex  means,  as  by  the  passage 
of  a  catheter  into  the  bladder,  the  irritation  of  the  per- 
ineum, etc. 

The  cutaneous  and  tendon  reflexes  vary  according  to 
the  exact  site  of  the  disease.  Trophic  symptoms  are  not 
an  important  feature  in  myelitis,  apart  from  the  atrophy 
of  muscles  seen  in  inflammation  of  the  anterior  horns 
of  the  cervical  and  lumbar  enlargements.  They  are 
observed  most  frequently  in  the  integument.  Vesicular 
eruptions  sometimes  appear  upon  the  paralyzed  parts,  and 
there  may  also  be  excessive  desquamation  of  the  outer 
layers  of  "the  skin.  The  formation  of  bed-sores,  which 
sometimes  occurs  at  such  an  early  period  as  to  indicate 
their  trophic  origin,  will  be  considered  later.  We  may 
also  call  attention  to  the  fact  that  the  changes  in  the 
urine,  which  are  so  common  in  this  i!!s(ase,  are  regarded 
by  some  writers  as  the  result  of  trophic  changes  in  the 
secreting  structures  of  the  kidneys. 

Enlargement  and  tenderness  of  the  knee-joints,  some 
times  attended  with  distinct  effusion,  occur  rarely,  and 
their  interpretation  is  obscure.  We  have  also  found  a 
similar  "rheumatoid"  condition  in  the  ankle-joints  in 
a  few  cases  of  myelitis. 

Growers  reports  a  remarkable  case  of  trophic  disturb- 
ance in  a  patient  suffering  from  subacute  myelitis,  in 
which  the  myelitic  symptoms  were  complicated  by  cellu- 
litis of  the  lower  part  of  the  abdomen.  At  the  autopsy 
no  local  cause  of  the  cellulitis  could  be  discovered. 

Vasomotor  symptoms  are  more  frequent  than  the 
trophic  changes,  but  possess  little  clinical  Importance. 
The  temperature  of  the  paralyzed  parts  is  often  changed. 
At  first  it  is  sometimes  increased,  but  later,  as  a  rule,  it 
i-  decidedly  lower  than  that  of  other  p;uls  of  the  body. 
Pilling  of  the  limbs  from  slight  subcutaneous  (edema  is 
also  not  infrequent. 
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last  night.  Speech  is  more  hoarse,  the  vowels  are  not 
enunciated  very  clearly.  Slight  anaesthesia  of  the  left 
side  of  the  face,  paresis  of  the  left  internal  rectus,  also 
of  the  right  side  of  the  face.  He  has  double  vision  over 
a  small  area  a  little  to  the  left  of  the  median  line  on  the 
horizontal.  All  the  right  facial  muscles  are  paretic  ;  he 
is  unable  to  close  the  right  eye  entirely. 

November  17th,  8  p.m. — Condition  unchanged,  has 
slept  at  intervals,  once  for  half  an  hour  at  a  stretch. 

November  18th,  10  a.m. — Left  pupil  slightly  dilated, 
hut  leacts  to  light ;  left  side  of  face  not  so  numb  ;  pare- 
sis of  internal  rectus  improved  ;  no  double  vision  ;  enun- 
ciates vowels  more  distinctly.  Paralysis  of  the  limbs  is 
a  little  more  marked  ;  no  reflex  from  soles  ;  urine  passed 
freely.  During  the  night  had  severe  pain  between  the 
shoulders  ;  respiration,  22  ;  pulse,  86  ;  diaphragm  not  so 
active,  but  respiration  easy. 

November  18th,  9  p.m. — Respiration,  33,  and  more  la- 
bored :  diaphragm  weaker  ;  pulse,  84  and  weaker.  Skin 
cool  and  covered  with  cold  sweat ;  looks  a  little  bluish  ; 
face  flushed  ;  patient  looks  excited  and  talks  a  good  deal 
— -ays  "  he  is  off  his  nut  because  he  has  taken  too  much 
brandy  ; "  pupils  normal  ;  speech  more  difficult,  vowels 
less  distinct ;  does  not  swallow  so  well.  The  patient 
died  at  five  o'clock  the  following  morning,  after  increas- 
ing difficulty  in  breathing. 

Varieties. — Very  little  need  be'  added  with  regard  to 
the  special  forms  of  myelitis  after  our  detailed  account 
of  the  history  of  transverse  lesions. 

Westphal's  disseminated  myelitis,  in  which  the  inflam- 
mation appears  in  scattered  foci,  separated  by  healthy 
tissue,  has  not  been  studied  very  thoroughly.  The 
symptoms  generally  begin  less  brusquely,  and,  unless 
several  foci  of  inflammation  are  closely  approximated  to 
one  another  so  that  the  cord  is  practically  cut  across  by 
the  lesion,  they  point  distinctly  to  a  focal  lesion.  For 
example,  a  small  focus  in  the  cervical  enlargement  may 
cause  paralysis  of  one  arm,  perhaps  of  the  leg  on  the 
same  side  ;  while  another  focus  in  the  lumbar  enlarge- 
ment may  cause  paralysis  of  one  or  both  legs,  etc. 
Much  depends  in  such  cases  on  the  close  observation  of 
the  sequence  of  symptoms  and  on  the  etiology  (chiefly 
acute  infectious  diseases  and  syphilis).  It  must  be  con- 
fessed, however,  that  the  literature  of  disseminated  mye- 
litis is  very  scanty,  and  that  most  of  our  knowledge  con- 
cerning it  is  purely  hypothetical. 

Compression  myelitis  is  the  term  applied  to  inflamma- 
tion of  the  spinal  cord  secondary  to  compressing  lesions 
outside  of  the  cord  (caries,  cancer,  or  exostoses  of  the 
vertebrae,  erosion  of  vertebra?,  and  pressure  of  an  aneu- 
rism), or  to  tumors  of  the  cord  itself,  which  give  rise  to 
compression  of  adjacent  parts.  This  form  of  myelitis  is 
usually  very  slow  in  its  onset,  but  inasmuch  as  some 
cases  begin  abruptly,  we  will  devote  a  little  attention  to 
it  under  the  heading  of  acute  myelitis. 

It  would  be  a  mistake,  however,  to  regard  all  cases 
usually  included  under  this  head  as  really  the  result  of 
compression.  In  Pott's  disease,  for  example,  we  find, 
as  a  rule,  that  the  disease  of  the  bone  has  given  rise  to 
peripachymeningitis,  and  also  to  pachymeningitis  which, 
together  with  the  narrowing  of  the  canal  incident  to  the 
displacement  of  the  vertebrae,  causes  compression  of  the 
cord  and  secondary  inflammation.  But  in  not  a  few 
cases  of  Pott's  paraplegia  we  find  that  the  vertebral  dis- 
placement has  occurred  in  such  a  way  that  compression 
of  the  cord  is  not  produced,  and  that  the  amount  of 
meningeal  thickening  is  too  slight  to  produce  compres- 
sion. In  such  eases  we  may  attribute  the  myelitis  to  the 
direct  irritation  of  the  cordby  the  productsof  meningeal 
inllammation. 

In  the  majority  of  cases  compression-myelitis  is  the 
result  of  Pott's  disease,  and  the  lesion  is  situated  in  the 
dorsal  region.  In  this  condition  the  disease  is  often 
preceded  by  symptoms  of  irritation  of  the  roots  of  the 
nerves  by  the  diseased  bone  or  membranes,  consisting 
of  a  cincture  feeling  around  the  abdomen  and  chest,  or 
pains  in  the  legs;  sometimes  there  is  an  eruption  of 
herpes  zoster  upon  the  trunk  or  lower  limbs.  It  is  a  pe- 
culiar feature  of  this  condition  that  the  occurrence  of 


paralysis  may  be  preceded  for  quite  a  while  by  a  marked 
exaggeration  of  the  knee  jerk  and  ankle  clonus.  In  the 
same  way,  these  symptoms  may  persist  for  a  long  time 
after  the  recovery  of  motor  power. 

After  the  motor  paralysis  has  developed,  the  symptoms 
differ  in  no  respect  from  those  of  ordinary  transverse 
myelitis,  except  that  there  is  usually  a  much  greater  dis- 
crepancy between  motor  and  sensory  paralysis,  the  latter 
being  very  often  entirely  absent.  The  paralysis  exhibits 
very  little  tendency  to  extend  beyond  the  parts  origi- 
nally involved.  In  a  certain  proportion  of  eases  the 
lower  limbs  become  contractured — the  thighs  Qexed  on 
the  abdomen,  the  legs  on  the  thighs— or  shooting  pains 
in  the  lower  limbs  become  a  prominent  feature  of  the 
disease.  To  judge  from  his  own  experience,  the  writer 
is  inclined  to  believe  that  this  condition  is  particularly 
apt  to  develop  when  the  myelitis  is  the  result  of  irrita- 
tion of  the  cord  rather  than  of  compression  by  morbid 
products. 

When  the  compression  myelitis  is  the  result  of  cancer 
of  the  vertebrae,  pains  in  the  lower  limbs  and  trunk  are 
extremely  distressing,  and  if  cutaneous  sensation  is  abol- 
ished at  the  same  time,  the  condition  is  known  as  an- 
aesthesia dolorosa.  Apart  from  the  excessive  violence  of 
the  pains,  this  paraplegia  dolorosa  cannot  be  distin- 
guished from  other  forms  of  compression  myelitis. 

Diffuse  central  myelitis  is  another  rare  variety  of  the 
disease,  in  which  the  lesion  is  confined  chiefly  to  the 
central  gray  matter  of  the  cord.  It  generally  begins 
very  suddenly  witli  anaesthesia  and  loss  of  power  in  the 
lower  limbs.  The  evidences  of  a  severe  cord  lesion  soon 
become  manifest.  The  motor  paralysis  rapidly  becomes 
complete,  the  cutaneous  reflexes  and  the  knee  jerk  are 
soon  lost,  the  muscles  undergo  rapid  atrophy  and  present 
degeneration  reaction  at  an  early  period.  The  bladder 
is  paralyzed  from  the  start,  and  ugly  bed-sores  soon  form 
over  the  sacrum.  Then  the  paralysis  and  amesthesia 
rapidly  extend  upward,  involving  the  intercostal  muscles 
and  upper  limbs.  Finally,  the  muscles  of  deglutition  and 
the  diaphragm  are  attacked,  and  speedy  death  ensues. 
The  entire  course  of  the  disease,  indeed,  presents  a  picture 
of  malignancy  which  is  rarely  found  in  other  forms  of 
myelitis.  In  rare  cases  the  acute  symptoms  subside  and 
the  disease  passes  into  a  chronic  stage,  but  a  certain  de- 
gree of  doubt  attaches  to  the  diagnosis  in  cases  which  do 
not  terminate  fatally. 

In  concluding  the  clinical  history  of  myelitis  we  will 
refer  briefly  to  a  mode  of  termination  which  has  been 
unnoticed  by  the  majority  of  writers.  In  a  number  of 
cases  which  have  come  under  our  observation  the  disease 
appeared  to  begin  as  a  transverse  myelitis  ;  but  the  symp- 
toms cleared  up  in  great  part,  and  then  merged  into  those 
of  locomotor  ataxia  or  multiple  sclerosis.  In  the  fol- 
lowing case — by  no  means  the  most  striking  one — we 
were  fortunate  enough  to  obtain  a  post-mortem  ex- 
amination. 

J.  I) ,  thirty-five  years  of  age,  married  ;   entered 

Randall's  Island  Hospital  on  September  4,  1883.  The 
patient  gives  no  evidence  of  syphilis  ;  habits  regular. 

The  present  illness  has  lasted  nine  months;  it  began 
with  ptosis  of  the  right  eye  ;  shortly  afterward  he  began 
to  have  shooting  pains  in  the  legs  and  arms.  In  a  few- 
weeks  he  had  to  quit  work  on  account  of  the  pains  and 
weakness  in  the  lower  limbs.  About  five  months  ago 
the  patient  got  so  weak  that  he  was  unable  to  walk,  and 
had  trouble  in  holding  his  water. 

Present  condition  "(October  4,  1883).— Patient  walks 
with  assistance,  but  has  a  characteristic  heel  trait ,  and 
must  watch  the  movements  of  his  feet ;  he  reels  to  and 
fro  when  standing  with  the  eves  closed. 

Anesthesia  and  analgesia  are  present  below  Scarpa's 
triangle  in  both  thighs  and  legs  ;  patellar  reflexes  absent. 
Slight  inco-ordination  of  upper  limbs,  and  some  numb 
ness  of  the  fingers.  Partial  ptosis  of  right  eye  ;  both 
pupils  very  much  dilated,  and  react  poorly  to ligpt  ;  optic 
papillae  unchanged  ;  special  senses  normal.  The  dyna 
mometer  is  forced  to  forty  by  the  right  hand,  to  thirty- 
six  by  the  left  hand. 

October  24th.— Had  a  pulmonary  haemorrhage  ;  dul- 
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in  their  electrical  excitability,  no  loss  of  power  of  the 
bladder  and  rectum.  ()a  careful  observation,  moreover, 
it  is  often  found  that  the  apparent  paralysis  varies  in 
different  positions  of  the  body,  and  that  there  are  sudden 
Changes  in  motility  winch  remain  inexplicable  on  the 
theory  of  an  organic  disease  of  the  cord. 

The  diagnosis  from  hemorrhage  of  the  cord  is  usual- 
ly easy,  except  in  cases  of  hsemorrhagic or  apoplectiform 
myelitis,  when  the  symptoms  have  come  on  with  extreme 
rapidity.  Haemorrhage  into  the  spinal  cord  is  extremely 
xceptas  the  result  of  injury.  The  symptoms  of 
motor  paralysis  attain  their  utmost  severity  at  once,  and 
then,  unless  the  haemorrhage  is  situated  high  in  the  cer- 
vical region,  begin  to  improve  slowly  up  to  a  certain 
point.  With  the  exception  of  the  suddenness  of  the  on- 
set, and  the  previous  occurrence  of  traumatism,  there  is 
really  no  means  of  differentiating  spinal  haemorrhage 
from  acute  myelitis.  In  the  majority  of  cases,  indeed, 
the  luemorrhage  is  followed  by  myelitis,  either  as  the  re- 
sult of  the  injury  to  the  elements  of  the  cord  from  the 
traumatism,  or  of  the  irritation  excited  by  the  clot. 

Acute  central  myelitis  is  sometimes  distinguished  with 
difficulty  from  Landry's  paralysis.  In  the  latter  disease, 
whose  pathological  anatomy  is  unknown,  sensory  symp- 
toms are  unimportant,  or  may  be  entirely  absent.  The 
motor  paralysis  begins  in  the  lower  limbs,  but  extends 
in  a  few  days  to  the  upper  limbs,  and  then  to  the  cen- 
tres for  respiration  and  deglutition,  the  disease  rarely 
lasting  more  than  from  one  to  two  weeks  before  termi- 
nating fatally.  The  electrical  irritability  of  the  paralyzed 
muscles  is  usually  normal,  but  in  certain  doubtful  cases 
diminution  of  faradic  excitability  has  been  reported. 
The  functions  of  the  bladder  and  rectum  are  usually  un- 
disturbed. It  seems  probable,  from  the  histories  of  re- 
cently reported  cases,  that  enlargement  of  the  spleen  is 
quite  a  constant  feature  of  the  disease.  But  despite 
these  numerous  points  of  difference  between  this  disease 
and  myelitis,  the  question  of  diagnosis  will  sometimes 
remain  doubtful  in  those  cases  which  terminate  in  re- 
covery. 

After  the  diagnosis  of  myelitis  has  been  made,  the  ques- 
tion may  arise,  Is  the  spinal  inflammation  due  to  press- 
ure ?  This  is  not  always  easy  to  answer.  Iu  the  ma- 
jority of  cases  of  compression  myelitis  the  primary  lesion 
is  caries  of  the  vertebrae,  and,  as  a  general  thing,  the  de- 
formity of  the  spine  is  so  pronounced  that  there  can  be 
very  little  doubt  with  regard  to  the  diagnosis.  In  Pott's 
paraplegia,  moreover,  the  exaggeration  of  the  cutaneous 
and  tendon  reflexes  is  an  important  sign  which  may  pre- 
cede other  symptoms  for  a  considerable  period,  and  may 
persist  after  other  evidences  of  myelitis  have  disappeared. 
In  addition,  the  sensory  symptoms  are  usually  much 
less  pronounced  than  those  in  the  motor  sphere,  and  may 
even  be  entirely  absent,  despite  complete  paralysis  of  the 
limbs.  In  a  few  cases,  however,  particularly  when  the 
patient  has  been  confined  to  bed  on  account  of  some  other 
disease,  spinal  deformity  may  not  be  noticed,  and  the 
myelitis  is  then  apt  to  be  regarded  as  primary. 

When  compression-myelitis  is  secondary  to  cancer  of 
the  vertebne,  the  recognition  of  the  nature  of  the  pri- 
mary disease  usually  depends  on  the  presence  of  a  pri- 
mary cancer  in  some  other  part  of  the  body,  on  the  vio- 
lence of  the  pains  in  the  paralyzed  parts  (especially  if 
associated  with  anaesthesia),  and  the  presence  of  a  de- 
formity of  the  spine  which  seems  to  be  due  to  an  irregu- 
lar enlargement  of  the  vertebral  arches  or  lateral  masses. 
It  must  not  be  forgotten,  however,  that  cancer  of  other 
parts  of  the  body  may  be  associated  with  ordinary  verte- 
bral caries.  In  a  case  of  this  kind  recently  under  my 
observation,  I  made  the  diagnosis  of  compression-myeli- 
tis from  vertebral  cancer,  but  the  autopsy  proved  that 
the  disease  had  been  an  ordinary  Pott's  paraplegia. 

The  diagnosis  of  the  localization  of  the  inflammation 
in  the  cord  depends  upon  the  grouping  of  symptoms,  for 
which  we  refer  the  reader  to  the  section  on  clinical  bis- 
tory. 

I' ri >f/ nods. — Complete  recovery  from  acute  myelitis, 
with  the  exception  of  the  compression-myelitis  of  Pott's 
disease,  is  a  comparatively  rare  result.     Incomplete  re- 


covery is  by  far  the  most  frequent  termination,  although 

a  fatal  result  is  by  DO  means  uncommon.  Oilier  thin_> 
being  equal,  the  disease  is  more  apt  to  terminate  fatalh  , 
the  higher  the  location  of  the  lesion  in  the  cord.  If  the 
centre  for  the  phrenic  nerve  ha-  been  attacked,  a-  shown 
by  paralysis  of  the  diaphragm,  recovery  i>  extremely 
rare.  The  occurrence  of  bed-sores  is  likewise  of  grave 
import,  particularly  if  they  develop  at  an  early  period. 

When  they  occur  alter  the  disease  lias  lasted  a  long  time, 
they  often  heal  quite  rapidly  under  suitable  treatment. 
Mild  cystitis  is  so  common  in  myelitis  that  it  can  hardly 
be  regarded  as  aggravating  the  prognosis,  but  in  severe 
cases,  especially  if  the  bladder  is  completely  paralyzed, 
there  is  always  danger  of  the  production  of  acute  inter- 
stitial nephritis.  The  latter  affection  is  almost  inevita- 
bly fatal  at  an  early  period,  though,  in  some  cases,  it 
seems  to  pass  into  a  stage  of  quiescence. 

The  prognosis  as  regards  recovery  is  also  so  much  the 
more  impaired  the  greater  the  degree  of  implication  of 
the  gray  matter,  as  evidenced  by  rapid  atrophy  of  the 
paralyzed  muscles  and  degeneration  reaction  in  these 
parts.  But  it  must  also  be  remembered  that  even  the 
most  marked  atrophy  of  the  muscles,  and  complete  aboli- 
tion of  their  electrical  irritability,  does  not  entirely  pre- 
clude the  possibility  of  a  very  satisfactory  degree  of  re- 
covery. I  have  had  under  observation  a  patient  in 
whom  the  limbs  were  completely  paralyzed,  and  wasted 
to  the  extreme,  and  degeneration  reaction  was  present  ex- 
cept in  those  muscles  in  which  no  reaction  could  be  ob- 
tained (even  the  intercostals  were  partly  paralyzed) :  and 
yet  this  patient,  at  the  end  of  a  year  and  a  half,  was  able 
to  walk  about  and  lo  perform  her  duties  in  such  a  satis- 
factory manner  that  she  requested  her  discharge  from 
the  hospital. 

The  occurrence  of  a  spastic  condition  of  the  lower 
limbs  constitutes  an  almost  insuperable  obstacle  to  any 
further  improvement.  The  degree  of  motor  power 
which  is  acquired  in  these  cases,  however,  is  usually 
quite  considerable,  and  the  patients  tire  often  able  to 
move  about  quite  freely,  unless  the  rigidity  of  the  limbs 
is  excessive. 

Pott's  paraplegia  generally  offers  a  favorable  prog- 
nosis, unless  the  vertebral  caries  itself,  or  its  sequela?, 
constitutes  a  serious  menace  to  life.  Improvement  in 
apparently  hopeless  cases  sometimes  comes  on  quite 
suddenly,  and  the  patient  may  recover  even  from  a  num- 
ber of  severe  attacks.  In  these  cases  there  i-  always 
danger  of  a  relapse  so  long  as  the  tendon  reflexes  remain 
exaggerated. 

Treatment. — In  order  to  avoid  repetition  this  subject 
will  be  considered  in  connection  with  the  treatment  of 
chronic  myelitis. 

Chronic  Myelitis. — Etiology. — Chronic  myelitis  i-  a 
much  rarer  affection  than  the  acute  or  subacute  form  of 
the  disease.  It  is  well  to  bear  in  mind  that  the  term 
should  not  be  applied  to  those  cases  in  which  a  chronic 
condition  of  paraplegia  is  left  over  as  a  sequel  of  acute 
myelitis.  The  use  of  the  term  is  justifiable  only  when 
the  disease  begins  in  a  slow  and  insidious  manner. 

The  causes  of  chronic  myelitis  arc  similar  to  tho 
the  acute  form,  [t  is  generally  held  thai  the  difference 
in  the  mode  of  beginning  is  the  result  id'  differences  in  the 
intensity  of  the  etiological  factors— for  example,  sudden 
and  violent  exposure  will  produce  acute  myelitis,  long 
continued  and  leas  severe  exposure  will  produce  chronic 
myelitis— but  it  seems  tome  that  this  view  i-  based  op 
theory  rather  than  on  well-established  clinical  facts.  In 
traumatic  cases  a  single  traumatism  may  set  up  an  in- 
flammation of  the  cord  which  does  not  make  its  appear 
ance  until  long  after  the  symptoms  of  the  original  injury 
have  subsided.     Perhaps  there   has   been   some  spinal 

pain  for  a  few  days  or  weeks  after  the  injury,  then  tin 
patient    feels    entirely  well  ;    but     a   few    months    later   the 

signs  of  slowly  advancing  myelitis  make  their  appear 

ance 

Svphilis  seems  to  exert  a  considerable  Influence  as  a 
predisposing  cause,  but  it  is  questionable  whether  it  acts 
by  simply  making  the  spinal  tissue-  more  vulnerable  01 

by  the  production  of  gross  Lesions  in  the  vessels  or  inem- 
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some  cases,  however,  the  latter  precede  the  former.  The 
compression  of  the  nerve-roots  sometimes  lasts  for  years 
before  the  evidences  of  compression  of  the  cord  make 
their  appearance.  Probably  the  most  important  point 
in  the  differential  diagnosis  is  the  great  variation  in  the 
severity  of  the  symptoms  which  is  sometimes  noticed. 
In  addition,  it  is  found  not  infrequently  that  the  first 
evidences  of  compression  of  the  cord  occur  in  the  form 
of  spinal  hemiplegia,  owing  to  the  fact  that  the  tumor 
often  develops  first  in  one  lateral  half  of  the  cord. 

Froynosis. — The  prognosis  of  chronic  myelitis  is  al- 
ways grave.  Even  chronic  compression  myelitis,  which 
presents  the  most  favorable  prospects  among  the  differ- 
ent forms  of  the  disease,  rarely  terminates  in  recovery. 
Unless  the  slow  course  of  the  spinal  inflammation  is  in- 
terrupted by  acute  exacerbations,  the  patient  may  linger 
for  years.  The  longest  lease  of  life  is  enjoyed  in  those 
cases  of  transverse  myelitis  in  which  the  disease  does  not 
extend  up  the  cord.  The  greatest  danger  in  these  cases 
arises  from  the  development  of  cystitis  and  secondary 
interstitial  nephritis. 

In  the  syphilitic  forms  of  chronic  myelitis  we  are 
sometimes  able  to  secure  a  fair  degree  of  recovery,  es- 
pecially if  treatment  is  begun  before  the  disease  has  ex- 
tended across  the  entire  section  of  the  cord.  But  even 
here  it  will  be  found  that  complete  recovery  is  rarely 
practicable. 

It  is  held  by  many  writers  that  cases  of  railway-spine, 
which,  as  we  have  stated,  is  probably  due  to  chronic 
myelitis  and  meningo-myelitis,  usually  recover  ;  but  this 
statement  does  not  agree  with  the  experience  of  the  ma- 
jority  of  unbiassed  observers. 

Treatment. — The  treatment  of  acute  and  chronic  mye- 
litis will  be  considered  under  this  heading,  because  the 
treatment  of  the  latter  form  is  similar  to  that  of  the  se- 
quela? of  acute  myelitis. 

The  most  important  indication  is  to  secure  as  absolute 
rest  in  bed  as  is  possible  under  the  circumstances.  As 
soon  as  any  symptoms  make  their  appearance  which 
suggest  the  onset  of  myelitis,  the  patient  should  take  to 
bed  and  remain  in  the  recumbent  position.  The  wants 
of  nature  should  be  attended  to  with  the  aid  of  the  bed- 
pan, in  order  to  avoid,  as  much  as  possible,  movement 
during  the  acts  of  urination  and  defecation.  This  is,  in 
our  eyes,  by  far  the  most  important  remedial  agent  at 
our  command.  It  is  often  difficult  to  determine  at  what 
period  it  is  best  to  allow  the  patient  to  begin  to  exercise 
the  paralyzed  limbs,  but  it  is  always  better  to  err  on  the 
safe  side.  We  have  seen  very  marked  improvement  in 
a  number  of  apparently  hopeless  cases,  in  which  this  plan 
had  been  faithfully  carried  out  for  a  year  to  a  year  and 
a  half. 

Contracture  of  the  tendo  Achillis  is  a  very  common 
.sequel  of  all  forms  of  myelitis,  and  it  has  been  suggested 
to  me  by  one  of  my  colleagues  that  the  pressure  of  the 
bedclothes  upon  the  feet  may  exercise  some  influence 
in  the  production  of  this  unfortunate  symptom.  In  or- 
der to  obviate  this,  the  bedclothes  may  be  suspended  on 
a  barrel  hoop  placed  across  the  lower  part  of  the  bed. 
But  the  contracture  will  develop,  despite  this  precaution, 
in  a  considerable  number  of  cases. 

Next  to  rest,  cleanliness  is  all-important,  because  its 
neglect  is  very  apt  to  result  in  the  production  of  bed- 
sores. This  usually  necessitates  the  most  careful  nurs- 
ing. The  external  genitalia  and  gluteal  regions  must 
be  frequently  washed,  and  thoroughly  but  gently  dried. 
At  the  slightest  indication  of  the  development  of  a  bed- 
sore, an  air-ring  should  be  placed  under  the  buttocks, 
care  being  taken  that  the  joints  of  the  ring  are  not  sharp. 
If  the  evidences  of  dermatitis  are  not  relieved  speedily 
in  this  way,  the  patient  should  be  placed  on  a  water-bed. 
When  a  bed-sore  lias  formed,  we  know  of  no  better  treat- 
ment than  Brown-Sequard's  method  of  application  of 
cracked  ice  followed  by  a  flaxseed  poultice.  This  may 
be  followed  by  dusting  with  iodoform,  or,  if  the  sore  is 
too  large,  the  application  of  a  simple  carbolated  oint- 
ment. 

The  bladder  must  be  carefully  looked  after.  If  the 
patient  can  urinate  in  the  prone  position,  even  after  con- 


siderable effort,  he  should  be  encouraged  to  do  so,  in  or- 
der to  obviate  the  necessity  of  catheterization.  Hut  the 
latter  must  In-  resorted  to  at  once,  as  soon  as  the  bladd  I 
is  no  longer  thoroughly  emptied.  The  greatest  precau- 
tions must  lie  taken  to  keep  the  catheter  thoroughly  anti- 
septic in  order  to  prevent  the  introduction  of  germs. 
Even  a  soft  rubber  catheter  must  be  introduced  very 
gently,  inasmuch  as  the  mucous  membrane  of  the  blad- 
der is  very  apt  to  be  congested,  and  bleeds  readily  under 
such  conditions. 

Counter-irritation  is  useful  in  very  many  cases.  Dur- 
ing the  first  stages  of  an  acute  myelitis  the  application 
of  dry  cups  along  the  spinal  column  may  be  attended 
with  some  benefit.  Vigorous  counter-irritation  with 
fly-blisters  is  indicated  at  a  later  period,  but  these  do  not 
promise  much  improvement  after  the  disease  has  become 
stationary.  In  this  connection  wc  may  mention  that  in 
a  case  of  chronic  myelitis  in  which  all  hope  of  recovery 
had  long  been  abandoned,  we  noticed  a  remarkable  degree 
of  permanent  improvement  follow  the  development  of  a 
large  carbuncle  of  the  back. 

The  actual  cautery  is  also  recommended.  We  have 
never  seen  any  benefit  from  its  use,  except  in  rare  cases 
of  compression  myelitis.  In  such  cases,  however,  it 
sometimes  acts  with  remarkable  rapidity. 

Among  other  non-medicinal  agents  may  be  mentioned 
baths  and  electricity. 

As  a  rule,  the  patient  cannot  tolerate  extremes  of  tem- 
perature. We  usually  recommend  a  sitz-bath  at  a  tem- 
perature of  100°  to  110°  F.,  in  which  the  patient  remains 
for  from  fifteen  minutes  to  half  an  hour.  If  spastic 
phenomena  are  well  marked,  the  bath  may  be  as  hot  as 
can  be  borne  by  the  patient.  When  the  spastic  phe- 
nomena are  not  prominent  the  patient  may  receive  a  full 
bath  at  a  somewhat  lower  temperature.  It  is  well  in  such 
cases  to  follow  the  bath  with  rubbing  and  massage. 

Electricity,  when  faithfully  and  persistently  applied, 
is  often  productive  of  excellent  results.  It  is  used  as  a 
spinal  current,  or  directly  to  the  paralyzed  or  contractured 
parts.  When  applied  to  the  spine  one  large  electrode 
should  be  placed  over  the  site  of  disease,  the  other  on 
some  indifferent  part  of  the  body  or  spine,  and  should  be- 
held constantly  in  position  for  from  three  to  five  minutes. 
The  Idirection  of  the  current  seems  to  be  immaterial. 
Much  better  results  are  obtained  from  applying  the  cur- 
rent directly  to  the  paralyzed  parts.  In  the  majority  of 
cases  the  galvanic  current  is  preferable,  but  the  faradic 
current  may  be  used  when  the  muscular  contractility  re- 
mains normal.  The  current  should  be  merely  strong 
enough  to  produce  visible  contraction  of  the  paralyzed 
parts.  The  constant  stabile  galvanic  current  is  used  in 
the  treatment  of  contractures,  the  electrodes  being  ap- 
plied directly  to  the  nerves  supplying  the  contractured 
muscles.  At  the  same  time  the  interrupted  galvanic  Or 
faradic  current  may  be  applied  to  the  antagonists.  In 
our  own  experience  very  little,  if  any,  benefit  has  been 
derived  from  spinal  galvanization  ;  but,  on  the  other  hand, 
we  have  obtained  most  excellent  results  from  the  patient. 
persistent  use  of  local  electrization.  This  even  holds 
true  of  cases  of  marked  contractures  of  the  lower  limbs, 
but  a  good  deal  will  then  be  gained  by  the  electrical 
course  combined  with  tenotomy  of  the  contractured  parts. 

Medicinal  treatment  does  not  play  a  great  part  in  the 
management  of  this  disease.  Ergot  has  been  highly 
recommended  in  the  acute  stages,  and  hypodermic  in 
jections  of  ergotine  have  been  employed  at  the  onset  of 
hemorrhagic  myelitis.      We  have  never  seen  the  slightest 

advantage  from  its  use.  and  haveabando 1  it  altogether. 

Iodide  of  potassium  has  also  been  recommended  very 
highly,  and  Dr.  (Jibney  speaks  in  the  most  favorable 
terms  of  its  administration  in  large  doses  (even  I  j.-ij., 
t.  i.  (1.,  in  children),  in  the  compression  myelitis  of  Pott's 
disease.  It  is  very  difficult  to  form  an  opinion  upon  the 
value  of  this  agent  in  myelitis,  but  ii  has  seemed  to  us  to 
exercise  a  certain  amount  of  beneficial  effect.  But  we 
have  employed  it  so  faithfully,  and  with  such  little  i ■IVi ■<  I . 
in  Pott's  paraplegia,  thai  we  are  compelled  to  deny  anj 
special  influence  in  this  form  of  the  disease.  Weir  Mil 
chell  has  recently  recommended  suspension  In  this  dis- 
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fourths  of  an  inch  in  diameter,  and  should  lie  placed  as 
near  the  spine  as  possible  and  directed  somewhat  ob- 
liquely inward,  in  order  to  avoid  injuring  the  nerves  in 
tin-  intervertebral  foramina.  It  must  not  In-  forgotten 
that  the  lamina'  are  thin,  and  that  the  trephine  penetrates 
them  very  much  more  rapidly  than  it  does  the  skull. 
The  ligamenta  subflava  will  give  but  little  trouble  in  the 
upper  spine,  but  as  we  go  downward  they  become  much 
more  developed,  and  are  proportionately  more  of  a  hin- 
drance in  gaining  access  to  the  canal.  The  fatty  tissue 
between  the  dura  and  the  bone  will  now  be  exposed,  and 
is  apt  to  be  more  or  less  full  of  large  veins,  which  in 
Lloyd  and  Deaver's  case  were  remarkable  by  their  ab- 
sence. It  is  best  to  tear  through  this  tissue  in  the  middle 
line  and  to  push  it  out  of  the  way.  Mr.  Horsley  tells 
me  that  this  tissue  is  remarkably  compressible,  and  that 
this  squeezing  it  out  of  the  way  aids  materially  in  check- 
ing the  haemorrhage.  If  the  dura  has  to  be  opened,  Hors- 
ley recommends  that  the  anaesthesia  should  be  very  com- 
plete on  account  of  the  great  sensitiveness  of  the  posterior 
column.  The  dura  should  be  lifted,  and  the  opening  iu 
the  middle  line  should  be  of  such  an  extent  as  is  neces- 
sary to  afford  a  good  view  of  the  cord.  It  may  be  held 
aside  by  a  hook  or  a  thread,  if  necessary.  If  necessary 
it  may  be  incised  transversely,  but  if  the  intention  is  to 
close  the  dura  after  the  operation,  it  is  better  that  this 
should  not  be  done.  By  a  blunt  hook  or  by  an  aneurism- 
needle,  I  find  that  the  cord  can  be  lifted  and  moved  later- 
ally to  such  an  extent  as  to  enable  us  to  inspect  its  an- 
terior surface,  and  also  the  condition  of  the  anterior 
wall  of  the  canal  in  front  of  the  cord.  When  such 
operative  procedure  as  is  necessary  has  been  completed, 
the  dura  can  be  closed  by  a  curved  Hagedorn  needle,  or 
bj  the  little  suture-needle  for  the  dura  which  I  have  de- 
vised (Fig.  4869,  ]).  2101  The  closure  of  the  dura  is  very 
Important  in  order  to  prevent  the  continuous  loss  of 
cerebrospinal  fluid.  The  wound,  external  to  the  cord, 
should  be  drained  by  a  rubber  tube  and  horse-hairs. 
The  drainage-tube  should  be  removed  at  the  end  of 
twenty-four  hours,  leaving  only  a  few  horse-hairs  in 
place  for  capillary  drainage  for  from  three  to  five  days. 
The  wound  should  be  closed  in  the  usual  way,  and  the 
ordinary  antiseptic  dressing  applied.  Possibly,  two  lat- 
eral binder's  board,  felt,  or  plaster-of -Paris  splints  may 
be  of  value  to  secure  rest  for  the  first  few  days. 

Dr.  S.  Weir  Mitchell  {Airier.  Jour,  of  the  Med.  8ei.,  May, 
1889)  and  Dr.  H.  C.  Wood  (Medical  Ni  aw,  1889,  i.,  76) 
have  recently  reported  some  remarkable  results  in  Pott's 
disease  from  extension  continued  for  a  considerable  time. 
Dr.  Mitchell  applies  the  traction  to  the  chin  and  occi- 
put, and  Dr.  Wood,  by  suspenders  applied  by  a  plaster- 
jacket.  Even  marked  palsies  have  been  benefited  or 
cured.  This  mode  of  treatment  deserves  careful  investi- 
gation, and  seems  to  promise  much.  11'.  11'.  Keen. 

i  British  Medical  Journal,  18S8,  i.,  1273. 

"  Ibid.,  August  11,  1888.  3  Lancet,  July  It.  lsss. 

4  Brain,  January,  1868,  and  British  Medical  Journal,  18bS',  ii.,  881. 

6  British  Medical  Journal,  September  22.  1888. 

"  Ibid..  August  25,  1888.  '  Deutsch.  Med.  Woch.,  May  3,  1888. 

■  American  Journal  of  the  Medical  Sciences,  December,  1888. 

*  New  York  Medical  Journal,  November  24,  1888. 

SPLEEN:  HISTOLOGY  AND  PHYSIOLOGY  OF. 
Histology. — The  spleen  ma}'  be  divided  conveniently, 
from  a  histological  stand-point,  into  a  supporting  frame- 
work composed  of  connective  tissue  and  unstriped  mus- 
cle-fibres, and  a  parenchyma  contained  within  the  meshes 
of  the  framework.  The  framework  or  skeleton  consists 
of  a  firm  capsule  enveloping  the  organ,  and  of  a  series  of 
trabecular  which,  arising  from  the  inner  surface  of  the 
capsule,  pass  into  the  interior,  divide,  and  subdivide,  and 
anastomose  with  one  another  until,  becoming  finer  and 
finer,  they  are  lost  in  the  parenchyma.  xVt  the  hilus  the 
trabecular  which  pass  inward  from  the  capsule  carry 
within  themselves  the  large  arteries,  veins,  and  lymphat  ies 
belonging  to  the  spleen,  and  unite  with  the  trabecular 
from  other  portions  of  the  capsule  to  form  the  internal 
supporting  framework.  With  this  brief  general  sketch 
of  the  structure  of  the  spleen,  we  can  take  up  the  differ- 
ent portions  separately,  and  discuss  their  histology  in 


more  detail.  Unfortunately,  the  minute  anatomy  of  the 
spleen  in  some  respects  is  still  in  doubt,  so  that  it"  will  be 
necessary  to  give  conflicting  views  without  being  able  to 
say  to  which  side  the  balance  Of  evidence  lends.  This  is 
the  more  unfortunate  as  there  seems  to  be  no  reason  why 
careful  investigation. with  the  present  improved  methods, 
should  not  settle  definitely  several  of  the  points  in  dis- 
pute. 

The  capsule  consists  of  a  thin  coat  of  peritoneum,  pro- 
vided with  a  layer  of  endothelial  cells,  and  beneath  this 
the  much  thicker  tunica  propria.  This  latter  is  coin 
posed  of  white  connective-tissue  fibres  and  cells,  with  a 
variable,  though  usually  large,  admixture  of  elastic  tissue 
and  unstriped  muscle-fibres.  In  some  animals,  as  the 
dog,  the  cat,  and  the  pig,  the  muscle  is  present  in  large 
quantities,  and  is  arranged,  according  to  some  histo- 
logists,  in  two  layers,  a  longitudinal  and  a  transverse  . 
in  man  the  quantity  of  muscle  in  the  capsule  and  the 
spleen  generally  is  relatively  much  smaller.  The  trabe- 
cular net-work  continued  into  the  interior  of  the  spleen 
from  the  capsule  is  composed  of  the  same  histological 
elements  as  the  capsule.  In  the  dog  and  the  cat .  accord- 
ing to  Kyber,  the  smaller  trabecular  are  formed  almost 
entirely  of  muscular  tissue.    We  can  easily  recognize  the 


Fie  5002.— Vertical  Section  of  a  Superficial  Portion  of  the  Spleen.  A, 
peritoneal  and  fibrous  covering;  b.  trabecule  :  c  c,  Malpighian  cor- 
puscles, in  one  of  which  an  artery  is  seen  cut  transversely,  in  another 
longitudinally;  d,  injected  arterial  twigs;  e,  spleen-pulp.  Magnified 
with  a  low  power.     (After  Kiilliker.) 

muscle-cells,  in  stained  sections  of  the  spleen,  by  their 
characteristic  elongated  nuclei. 

The  spleen  parenchyma  lying  between  the  trabecule 
consists  of  the  SO-Called  spleen-pulp,  the  most  character- 
istic portion  of  the  spleen,  of  the  Malpighian  corpuscles 
and  the  lymphoid  sheaths  connected  with  them,  and  of 
the  finer  branches  of  the  blood-vessels.  The  Malpighian 
corpuscles  are  easily  seen,  is  most  cases,  upon  afresh-cut 
surface  of  the  spleen,  as  white  specks  visible  to  the  naked 
eye.  Formerly  they  were  described  as  distinct  vesicular 
bodies,  surrounded  by  a  membranous  sac  and  lying  upon 
t he:  smaller  arterial  branches,  usually  at  their  bifurcation. 
It  is  now  known  that  this  view  is  erroneous.  The  .Mai 
pighian  corpuscles  are  simply  collections  of  lymphoid 
lissue  of  exactly  the  same  Structure,  as  far  as  can  be  de- 
termined, as  the  lymphoid  nodules  found  in  various  other 
parts  of  the  body.  Iu  fact,  the  smaller  arteries  of  the 
spleen,  after  reaching  a  certain  size,  are  completely  en- 
sheathed  by  a  thicker  or  thinner  layer  of  lymphoid  tissue, 
and  what  are  usually  described  :i^  Malpighian  corpus 
cles  are  merely  local  enlargements  of  this  sheath,  the 
ise  being  sometimes  only  on  one  side  of  the  vessel, 
sometimes  on  all  sides,  so  that  the  corpuscle  is  pierced 
by  the  artery.  The  Malpighian  corpuscles  in  man  have 
ail  average  diameter  of  0.45  mm.;  in  the  horse,  0.6  mm.; 
in   the  rabbit,   cat,  and    dog,   about    0.85   mm.    t  Kyber); 
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and  5066,  copied  from  Schiifer  and  Klein,  respectively, 
give  an  idea  of  this  view  of  the  structure  of  the  pulp. 
On  the  oilier  hand,  Kyber,  Stohr,  and  others,  describe  the 
pulp  as  consisting  of  a  reticulum  of  fine  fibres,  in  whose 
meshes  are  contained  many  leucocytes,  as  in  the  reticu- 
lum of  the  Malpighian  corpuscles.  Between  these  cells 
there  exists  what  Kyber  calls  a  granular  intermediate 
substance,  and  the  larger  cells  are  described  as  contain- 
ing, occasionally,  red  corpuscles.  Kyber,  Kolliker,  and 
others  affirm,  moreover,  as  has  been  stated  before,  that 


Flo.  5065. — Section  of  the  Spleen-pulp,  showing  the  Mode  of  Origin  of  a  Small 
Vein  in  the  Interstices  of  the  Pulp.  »,  The  vein  filled  with  blood-corpuscles; 
M,  blood-corpuscles  filling  up  the  interstices  of  the  retiform  tissue  of  the  pulp; 
to,  wall  of  the  vein.     (Taken  from  Schafer.) 

the  spaces  in  the  pulp  are  not  traversed  by  the  blood 
stream  ;  that,  on  the  contrary,  the  blood-vessels  here,  as 
in  other  organs,  form  a  closed  system,  the  arteries  passing 
into  capillaries,  and  these  again  into  the  veins.  Kyber 
believes  that  the  pulp-tissue  forms  cords  or  tracts  which 
lie  in  among  the  vascular  tracts,  and  that  the  fine  reticu- 
lum of  the  pulp  connects  directly  with  the  reticulum  of  the 
lymphoid  sheaths  of  the  arteries  and  of  the  Malpighian 
corpuscles.  In  fact,  the  only  distinction  one  can  make 
between  the  two  is  that  the  reticulum  of  the  pulp  is  finer 
and  has  smaller  meshes.  In  this  reticulum,  in  young 
animals,  round  or  spherical  nuclei  can  be  found  in  great 
abundance,  but  in  older  animals  they  are  met  with  only 
occasionally.  Their  occurrence  indicates  that  the  net- 
work was  originally  formed  by  the  union  of  the  processes 
of  branched  cells,  the  cellular  character  of  the  reticulum 
disappearing  in  the  older  animals.     We  must  await  fur- 


Fio.  5006. — Section  through  the  Pulp  of  the  Spleen  of  the  Pig.  or,  Last 
outrunners  of  the  muscular  trabecule  ;  b,  the  flattened  cells,  forming 
the  honeycombed  matrix  of  the  pulp.  In  the  meshes  of  this  matrix  are 
contained  lymphoid  cells  of  various  sizes.     (From  Klein.) 

ther  investigation  before  making  a  decision  as  to  which 
of  these  views  of  the  pulp  structure  is  correct. 

With  regard  to  the  course  of  the  arteries  and  veins  in 
the  spleen,  something  has  been  already  said.  One  of  tJie 
most  careful  accounts  published  is  that  by  Kyber,  found- 
ed upon  a  study  of  injected  specimens.  Most  of  the  fol- 
lowing description  is  taken  from  his  paper.  The  splenic 
artery,  before  reaching  the  spleen,  divides  into  a  number 
of  branches,  from  four  to  ten  in  the  case  of  man,  and 
thirty    or    more    in    dogs    and    cats.      After    entering 


the  spleen   the  arteries  run   in   the  large  trabecule  along 

with  the  veins,  and  branch  dendritically  into  smaller 
and  smaller  divisions.  When  the  small'  arteries  have 
reached  a  certain  size,  about  0.15  to  0.20  nun.  in  the 
human  spleen,  they  pari  company  with  the  veins,  their 
connective-tissue  sheaths  become  looser  and  infiltrated 
with  lymph  leucocytes,  and  finally  the  artery  is  sur- 
rounded by  lymphoid  tissue  upon  "which,  at  intervals, 
the  enlargements  known  as  Malpighian  corpuscles  are 
developed.  From  lime  to  time  now  the  artery  gives 
oil  smaller  branches,  each  of  which  breaks  up  into 
a  bundle  of  very  fine  arteries,  and  these  end  finally 
in  the  arterial  capillaries.  So  far,  it  is  important 
to  notice,  there  arc  no  anastomoses  between  the 
ultimate  divisions  of  the  main  arterial  stems  which 
enter  the  spleen.  The  spleen,  in  fact,  as  far  as  tin- 
arteries  arc  concerned,  is  a  lobulated  organ,  the 
arterial  supply  of  each  lobule  being  independent  of 
the  others.  The  arterial  capillaries  are  distributed 
in  part  to  the  Malpighian  corpuscles,  and  in  part, 
according  to  most  authors,  directly  to  the  pulp 
Those  entering  the  Malpighian  corpuscles  form  an 
ordinary  capillary  plexus,  and  some  of  the  branches 
emerging  from  this  plexus  pass  into  the  pulp  to 
help  make  the  capillary  system  there.  The  capil- 
laries of  the  pulp  do  not  form  plexuses,  but  run 
isolated  from  one  another,  and  on  many  of  these 
fine  vessels  (called  arteries  by  Klein)  are  found 
peculiar  bodies  to  which  the  name  of  capillary 
sheaths  has  been  given.  They  are  more  or  less 
spherical  structures,  and  each  is  pierced  by  one  of 
the  small  vessels.  The  histology  of  these  bodies  is 
not  yet  satisfactorily  known.  They  were  described  by 
the  older  histologists  (Billroth,  Schweiger-Seidel)  as  pos- 
sessing a  membrane,  but  Kyber  believes  that  they  are 
composed  of  a  fine  net-work  with  closer  meshes  than  that 
of  the  surrounding  tissue,  and  filled  with  lymph  leuco- 
cytes ;  while  Klein  thinks  that  they  consist  of  concen- 
trically arranged  endothelioid  plates.  With  reference  to 
the  histology  of  the  vascular  system  beyond  the  capilla- 
ries, there  is  a  fundamental  difference  of  opinion.  The 
different  views  held  have  been  mentioned  already  in 
speaking  of  the  pulp-tissue.  Many  histologists  believe 
that  the  capillaries  open  into  the  irregular  spaces  between 
the  pulp-cells,  whence  the  blood  is  collected  first  into  in- 
complete tubes,  the  venous  sinuses,  which  then  pass  into 
the  veins  proper,  and  finally  entering  the  trabecular-  unite 
from  different  parts  of  the  spleen  to  form  the  large  effer- 
ent trunks.  According  to  Kyber,  whose  view  is  in  its 
general  features  that  of  many  of  the  German  histologists 
who  have  studied  the  subject  specially,  the  capillaries 
have  definite  walls,  and  pass  suddenly  into  vessels  of 
larger  size,  the  capillary  veins,  and  these  anastomose 
freely  with  one  another,  thus  destroying  the  lobular  char- 
acter of  the  organ  preserved  in  the  distribution  of  the 
arteries.  The  capillary  veins  open  into  larger  veins, 
which  unite  dendritically  to  form  the  chief  trunks. 
Upon  this  view  the  splenic  pulp-cells  do  not  come  into 
direct  contact  with  the  blood  stream,  and  it  is  difficult  to 
see  how,  under  these  conditions,  they  can  function  as 
destroyers  of  the  red  blood-oar-puBcles  by  directly  ingest- 
ing them,  as  is  usually  described. 

A  possible  compromise  between  the  tWOViews  is  found 
in  a  recent  paper  by  Sokoloff.  From  investigations 
made  upon  the  spleen  of  the  rabbit,  dog,  and  man.  he 
concludes  thai  the  blood-stream  under  normal  condition-. 
moves  in  a  system  of  closed  vessels  lined  everywhere 
with  endothelium.  But  in  places  the  walls  of  the  vessels 
are  exceedingly  delicate,  and  even  a  slight  degree  of  h\ 
persemia  \\  ill  lead  to  a  diapedesis  of  blood  corpuscles  Into 
the  pulp-tissue,  while  in  acute  venous  hyperemia  the  in- 
terstices of  the  pulp  become  filled  with  red  corpuscles. 

The  lymphatics  of  the  spleen  are  very  numerous,  and 
their  distribution  has  been  carefully  studied.  The  cap- 
sule contains  a  plexus  of  large  vessels  which  arc  oontin 
UOUS  with  others  found  in  the  trabecules,  and  these  in 
turn  anastomose  with  a  system  of  perivascular  lymphal 
ics    accompanying    the    arteries.      The   connection    of   the 

lymphatic  vessels  with  the  lymphoid  tissue,  Malpighian 
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it  is  true,  be  has  found  such  cells  containing  a  jingle  red 
corpuscle,  but  the  ingestion  of  the  corpuscle  in  these 
cases  may  easily  have  happened  after  death  in  conse- 
quence of  the  stagnation  of  the  blood  in  the  meshes  of 
the  spleen,  as  it  is  well  known  that  the  large  splenic  cells 
in  question  are  actively  amoeboid.  If  the  destruction  of 
the  red  corpuscles  by  this  method  were  the  chief  function 
of  the  spleen,  one  would  expect  to  meet  with  such  micro- 
scopic evidence  of  it  more  frequently  and  more  con- 
stantly, considering  the  great  number  of  red  corpuscles 
w  hich  is  supposed  to  be  undergoing  destruction  at  any- 
one time.  However,  we  find  in  most  of  the  histologies 
the  statement  that  such  blood-corpuscle-contaiuiug  cells 
occur  in  the  spleen,  the  statement  presumably  resting  on 
personal  observations  by  the  author  ;  and  the  explanation 
usually  adopted  is  the  one  of  Kolliker,  that  it  is  a  func- 
tion of  these  cells  to  destroy  the  red  corpuscles.  So  that 
it  is  fair  to  assert  that  this  hypothesis  is  generally  accepted 
at  the  present  time.  It  is,  perhaps,  the  only  function  of 
the  spleen  that  is  described  with  any  show  of  certainty, 
though,  as  I  have  tried  to  indicate,  the  evidence  for  it  is  ob- 
viously unsatisfactory,  and  will  scarcely  stand  a  critical 
examination.  If  one  chooses  to  believe  that  the  red  cor- 
puscles are  destroyed  in  the  spleen,  not  by  absorption 
into  the  substance  of  its  amoeboid  cells,  but  by  simple 
dissolution  in  the  plasma  while  in  that  organ,  there  is 
nothing  either  to  prove  or  disprove  the  belief,  though  a 
certain  amount  of  possible  evidence  may  be  brought  for- 
ward in  favor  of  it,  such  as  the  large  percentage  of  iron 
contained  in  the  substance  of  the  spleen,  even  when  the 
blood  is  thoroughly  washed  out. 

With  regard  to  the  theory  that  the  spleen  takes  part  in 
the  formation  of  new  red  corpuscles,  we  are  now  in  a  po- 
sition to  discuss  the  question  with  some  degree  of  cer- 
tainty. The  theory  is  always  based  at  the  present  day, 
so  far  as  the  writer  is  aware,  upon  the  assertion  that  de- 
veloping nucleated  red  corpuscles  can  be  found  in  the 
spleen.  The  recent  investigations  of  Bizzozero,  and  Biz- 
zozero  and  Torre,  and  others,  have  shown  that  this  state- 
ment is  probably  erroneous  ;  that  among  the  higher 
mammalia,  including  man,  one  cannot  find  in  the  spleen 
of  the  healthy  adult  animal  any  evidence  of  this  nature 
to  show  that  it  takes  part  in  the  production  of  red  cor- 
puscles. In  fact  the  connection  of  the  spleen  with  the 
formation  of  new  red  corpuscles,  during  foetal  and  extra- 
uterine life,  has  been prettyr  clearly7  ascertained,  thanks  to 
the  labors  of  Kolliker,  Foa,  Bizzozero,  and  others.  The 
writer  of  this  article,  in  experiments  not  yet  published, 
made  upon  the  regeneration  of  the  blood-corpuscles  in 
the  cat,  has  been  able  to  corroborate  fully  the  general 
features  of  the  connection  of  the  spleen  with  this  func- 
tion, as  stated  by  the  authors  just  quoted  ;  it  is  as  follows  : 
In  the  young  fcetus,  shortly  after  the  spleen  is  formed, 
one  can  find  in  it  numerous  nucleated  red  corpuscles 
showing  signs  of  an  active  multiplication  by  karyokinetic 
division,  so  that  there  can  be  no  doubt  that  the  spleen 
does  possess  this  function  during  foetal  life.  Before  the 
appearance  of  the  spleen  the  production  of  red  corpus- 
cles is  confined  to  the  liver,  but  toward  the  end  of  foetal 
life,  and  for  a  variable  period  after  birth,  not  only  the 
spleen,  but  the  marrow  of  the  bones  also,  takes  part 
with  the  liver  in  making  new  corpuscles.  However, 
shortly  after  birth— in  the  cat  by  the  third,  or  at  the  latest 
the  fourth  week — this  function  has  disappeared  entirely 
not  only  from  the  liver,  but  from  the  spleen  also. 
Henceforward,  throughout  healthy  adult  life,  the  forma- 
tion of  red  corpuscles  is  confined  to  the  marrow  of  the 
bones,  the  spleen  no  longer  takes  part  in  the  process. 

Bizzozero  and  Torre  have  examined  the  spleens  in  a 
number  of  animals  belonging  to  the  different  classes  of 
vertebrates,  and  state  that  in  none  of  them  except  the 
tailed  amphibians  does  the  adult  spleen  contain  develop- 
ing red  corpuscles.  But  in  the  ordinary  mammals, 
as  the  dog  and  the  cat,  and  probably  in  man,  the 
spleen  of  the  adult  under  certain  conditions  can  resume 
its  foetal  function.  Recently  Bizzozero,  and  Bizzozero 
and  Salvioli,  have  shown  that  in  dogs  and  guinea-pigs, 
after  the  animal  has  been  bled  severely  two  or  more 
times,  the  spleen  upon  examination  is  found  to  contain 
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nucleated  red  corpuscles.     The  writer  can  confirm  these 

Observations  from  similar  experiment.-,  made  by  him 
upon  cats.  In  the  normal  healthy  cat  do  nucleated  red 
corpuscles  can  be  found  in  the  spleen  ;  but  it  the  animal 
is  bled  very  strongly-  one  or  more  times,  and  the  spleen 
is  examined  twenty-four  hours  after  the  Last  bleeding, 
one  finds  in  it  a  number  of  the  nucleated  corpuscles 
tinged  with  hemoglobin,  and  frequently  in  different 
stages  of  division,  showing,  apparently,  that  the  spleen 
hi-  again  taken  on  the  function  of  making  blood-cor- 
puscles. Furthermore,  Pellacani,  and  also  Foa,  Btatethat 
in  the  spleens  of  human  being-  suffering  from  extreme 
anaemia  before  death,  they  have  found  nucleated   red 

corpuscles,  though    in  the  Bpleen  of  man,  normally,  none 

are  contained.  These  facts  show  quite  conclusively  that 
when  the  circulation  is  depleted  of  its  red  corpuscles  by 
sudden  and  severe  hemorrhage,  or  in  the  human  subject 

by  the  pathological  conditions  which  bring  on  continued 
anemia,  the  marrow  of  the  bones  is  no  longer  able  to 
supply  the  increased  demand  for  new  corpuscles,  and  the 
spleen  takes  part  as  an  accessory  organ  in  their  produc- 
tion, as  in  fcetal  life. 

That  the  spleen  is  able:  to  revert  in  this  way  to  its  em- 
bryonic function  seems  to  depend  upon  the  fact  that, 
even  in  the  healthy  adult,  one  finds  in  it  nucleated  cells 
like  nucleated  red  corpuscles,  except  that  they  contain 
no  trace  of  hemoglobin.  Similar  colorless  cells  are 
found  in  the  marrow,  and  are  regarded  as  the  parent 
form  of  the  nucleated  red  corpuscles.  To  these  colorless 
predecessors  of  the  red  corpuscles  Lowit  has  recently- 
given  the  name  erythroblastic  and  states  his  belief  that 
they  are  found  not  only  in  the  marrow  and  spleen  but 
also  in  the  lymph  glands.  In  the  spleen  these  cells 
apparently  do  not,  under  normal  conditions,  develop 
into  red  corpuscles,  at  least  not  in  the  spleen  itself  ; 
while  under  the  stimulus  of  excessive  anemia  they 
again  begin  this  course  of  development.  In  this  connec- 
tion the  recent  investigations  of  Foa,  Tizzoni,  and  Grif- 
fini  and  Tizzoni,  are  of  peculiar  interest.  Foa  states  thai, 
if  a  portion  of  the  spleen  is  excised  by  means  of  scissors 
or  a  cautery,  the  loss  is  replaced,  after  a  certain  time,  by 
a  new  growth,  and  the  portion  of  the  spleen  undergoing 
regeneration  passes  through  the  same  stages  as  the  de 
veloping  spleen  of  the  foetus,  that  is,  it  contains  a  number 
of  nucleated  red  corpuscles  and  giant  cells.  Tizzoni  ob- 
tained the  same  result  from  partial  excision  of  the  spleen, 
and  affirms,  moreover,  that  when  the  organ  is  entirely 
removed  new  splenic  nodules  are  formed  in  the  great 
omentum,  which  show  during  their  development  the  pres- 
ence of  nucleated  red  corpuscles.  Foa,  however,  denies 
that  under  such  conditions  new  splenic  nodules  are 
formed. 

As  far  as  the  white  corpuscles  of  the  circulating  blood 
are  concerned,  it  is  at  present  uncertain,  or  only  an  infer- 
ence, whether  or  not  the  spleen  takes  part  in  their  forma 
lion.  The  case  mayr  be  fairly  stated  as  follows:  We 
know  that  the  spleen  contains  a  quantity  of  lymphoid 
tissue,  both  in  the  form  of  the  Malpighian  bodies  and  as 
the  sheaths  of  diffuse  lymphoid  tissue  surrounding  the 
smaller  arteries.  It  is  at  present  the  general  belief  that 
the  while  corpuscles  of  the  blood  are  derived  from  the 
lymph  leucocytes  furnished  by  the  lymphatic  glands  and 
other  collections  of  lymphoid  tissue  scattered  throughout 
the  body.  Accepting  this  theory,  we  must,  believe  that 
the  lymphoid  tissue  of  the  spleen  also  gives  it-  quota  of 
white  corpuscles  to  the  blood.  The  only  weak  point  in 
the  argument  is  the  fundamental  assumption  that  the 
white  blood-corpuscles  arc  simply  modified  lymph  leu- 
cocytes ;  without  doubt  this  is  still  open  to  question, 
though  it  is  almost  universally  conceded  to  lie  true.  In 
any  ease  this  spleen-tissue  proper — the  so-called  pulp— 

cannot  be  considered  as  taking  any  pari  in  the  formation 
of  white  blood-corpuscles. 

Efforts   have    been   made   to  .arrive  at   the  function  of 

the  spleen  by  excising  the  organ  entirely,  and  then  de- 
termining the  disturbances  or  changes  in  the  animal  pro- 
duced by  this  operation  ;  but  the  results  have  been  en- 
tirely negative.  The  experiment  has  been  performed 
frequently  by  physiologists  on  the  lower  animals,  and  a 
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a  ferment  are  obtained,  and  until  it  is  shown  that  the  fa- 
vorable action  of  the  spleen  infusion  was  not  owing  to  its 
alkaline  reaction,  to  the  presence  of  some  of  the  extrac- 
tives usually  found  in  it,  or  to  some  similar  cause.  Be- 
sides, if  Herzen's  theory  were  correct,  the  excision  of 
the  spleen  should  at  least  weaken  decidedly  the  digestive 
power  of  the  pancreatic  secretion,  but  the  experiments 
of  Ewald  and  Heidenhain  prove  that  this  is  not  the  case. 
The  most  hopeful  experiments  that  have  been  made  upon 
the  spleen,  in  the  past  few  years,  are  those  of  Hoy.  He 
placed  the  spleens  of  living  animals  in  a  metal  box  filled 
with  oil,  and  made  tight  by  a  flexible  membrane  lining 
it,  and  adhering  to  the  contained  organs.  The  instrument 
is  known  as  the  oncometer,  and  when  in  use  its  cavity, 
filled  with  oil,  is  connected  by  tubing  with  a  recording 
apparatus,  the  oncograph.  This  latter  gives  a  tracing 
showing  the  variations  in  volume  of  the  oil  in  the  on- 
cometer, or,  in  other  words,  the  variations  in  the  size 
of  the  spleen.  The  whole  apparatus  car.  be  so  ar- 
ranged that  the  spleen  is  kept  at  its  normal  temperature 
during  an  experiment,  and  its  blood-vessels,  nerves,  and 
lymphatics  are  not  interfered  with.  The  most  remark- 
able result  that  came  out  of  Roy's  experiments  was 
the  discovery  of  the  fact  that  the  spleen  is  never  en- 
tirely at  rest,  but  is  continually  expanding  and  con- 
tracting with  a  rhythm  which  is  fairly  regular.  The  ex- 
pansions and  contractions,  or  systoles  and  diastoles,  as 
Boy  terms  them,  number  on  an  average  about  02  to 
69  in  a  minute  for  the  dog  and  cat.  The  extremes  of 
rapidity  of  rhythm  were  from  46  seconds  to  2  minutes  3 
seconds  for  each  contraction.  As  a  reason  for  these 
splenic  beats.  Roy  asserts  that  the  force  which  impels 
the  blood  through  the  substance  of  the  spleen  is  not,  as 
in  other  organs,  the  pressure  in  the  arteries,  but  the  con- 
tractions of  the  spleen  itself.  The  machinery  for  these 
spleen  contractions  is  found,  of  course,  in  the  muscle- 
fibres  scattered  throughout  the  capsule  and  trabecular 
framework.  In  addition  to  these  quick  and  rhythmic 
contractions,  the  spleen  undergoes  remarkable  variations 
in  size,  slow  expansions  and  contractions,  lasting  per- 
haps through  hours.  A  number  of  different  conditions 
may  tiring  about  these  slow  changes  of  bulk — for  instance, 
the  injection  of  various  substances  into  the  blood — and 
Roy  believes,  from  his  observations  upon  the  spleen 
while  in  the  oncometer,  that  under  normal  healthy  con- 
ditions it  is  continually  undergoing,  from  one  reason  or 
another,  gradual  variations  in  volume  like  those  usually 
described  as  occurring  during  the  digestion  of  a  meal. 
A-  stated  above,  the  object  of  the  quick  rhythmic  con- 
tractions seems  to  be  the  driving  of  the  blood  through 
the  spleen  substance  itself.  The  mass  of  blood  in  the 
spleen,  Hoy  says,  seems  to  be  cut  off  to  a  great  extent 
from  the  arterial  system.  Although  this  fact  has  been  sur- 
mised by  most  physiologists,  from  the  great  capacity  of 
the  vein  capillaries  of  the  spongy  spleen  compared  with 
that  of  the  arteries,  Roy  now  gives  a  definite  proof  for 
it.  He  finds  that  if  the  aorta  of  an  animal  with  its  spleen 
in  the  oncometer  is  clamped  below  the  diaphragm,  the 
blood-pressure  in  the  spleen  does  not  drop  quickly  as  it 
does  in  other  organs,  the  kidney  for  example,  but,  on  the 
contrary,  falls  very  slowly,  indicating,  as  Roy  expresses 
it,  that  the  passages  by  which  the  blood  enters  the  sub- 
stance of  the  spleen  must  be  very  narrow.  By  means  of 
his  oncometer  Roy  was  able  to  study  more  accurately 
than  had  before  been  possible  the  effect  of  stimulation  of 
the  nerves  of  the  spleen.  His  experiments  upon  this 
point  confirm  and  extend  the  older  observations  of  Tar- 
chanoff  and  others.  He  finds  that  direct  Stimulation  of 
the  vaso-motor  centre  in  the  medulla  by  electricity,  or 
indirect  stimulation  of  the  same  centre  by  making  the 
animal  dyspnreic,  brings  on  a  rapid  and  strong  con- 
traction of  the  spleen,  a  vaso-constrictor  effect  caused  by 
a  narrowing  of  the  arteries  in  the  spleen,  and  possibly 
also  by  a  contraction  of  the  spleen-muscle  itself.  In  like 
manner,  stimulation  of  the  central  end  of  a  sensory  nerve 
causes  a  contraction  of  the  spleen,  and  finally!  direct 
electrical  stimulation  of  the  divided  splanchnic  or  vagus 
produces  the  same  result.  The  last  experiment  shows 
that  the  vaso-constrictor  nerves  pass  in  part  to  the  spleen 


through  the  vairus  and  splanchnic  nerves,  by  way  of  the 
solar  plexus.  But  the  spleen  evidently  receives  nerve 
filaments  from  some  other  source,  inasmuch  as  after  sec- 
tion of  the  two  splanchnics  and  the  two  vagi,  stimulation 
oi  a  sensory  nerve  will  still  cause  a  reflex  contraction  of 
the  organ.  Moreover,  it  was  found  that  section  of  all 
the  principal  nerves  going  to  the  spleen  had  so  little  effect 
on  its  rhythmic  contractions  that  Hoy  thinks  it  probable 
that  these  movements  ate  regulated  by  some  mechanism 
in  the  spleen  itself,  that  is.  by  an  intrinsic  nervous  ap- 
paratus,  or  by  the  automatic  contractility  of  the  muscle- 
fibres.  These  observations  are  a  very  welcome  addition 
to  our  knowledge  of  the  physiological  properties  of  the 
spleen.  Though  they  seem  to  give  no  direct  information 
as  to  the  functional  value  of  the  spleen  to  the  body, 
there  is  no  doubt  that  when  followed  out  more  thoroughly 
they  will  furnish  material  aid  in  the  discovery  of  the 
long  looked-for  function  of  this  organ. 
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SULPHONAL.  (Spelled  also  Sulfonal.)  Under  this 
name  Professor  A.  Kast  recently  (April,  1888)  called  at- 
tention1 to  the  action  of  a  new  chemical  compound  which, 
in  physiological  and  clinical  experiments,  he  had  found 
to  be  "an  efficient  and  harmless  hypnotic.  It  was  discov- 
ered by  E.  Baumann  in  1885,  and  by  him  named  diethyl- 
sulphon-dimethyl  methane.  Its  formula  is  (CH»)S  =  C  = 
(SO,C,H.),. 

Preparation* — Dry  hydrochloric  acid  gas  is  passed  into 
a  mixture  of  two  parts  of  ethjl-mereaptan  and  one  part 
of  acetone.  The  liquid  gradually  becomes  warm  and 
turbid,  and  separates  into  two  layers,  of  which  the  upper 
is  lncrcaptol,  and  the  lower  dilute  hydrochloric  acid  : 
CH,\r  n  ,  IIS.C2H5  _  CH,\r/8CsH.  H  Q 
OH,/C  =  0+  HSCH,  -  CH,/C\SC.H.  +  u*u" 

Acetone.         Mercaplnn.  npto% 

The  mercaptol  is  removed  from  the  watery  layer, 
Washed  firsl  with  water,  and  then  with  a  dilute  solution 
Of  hydrate  of  sodium,  dried  by  means  of  chloride  of  cal- 
cium, and  finally  distilled.  To  oxidize  the  mercaptol 
and  thus  convert  it  into  sulphonal.  it  is  agitated  with  a 
five  per  cent,  solution  of  permanganate  of  potassium, 
which  is  added  as  long  as  it  becomes  decolorized,  or  un- 
til the  mixture  becomes  permanently  red,  showing  that 
oxidation  is  complete.  Occasionally,  a  few  drops  of  acetic 
acid  or  dilute  sulphuric  acid  are  added,  to  combine  with 

the  liberated  alkali.     Finally,  the  liquid  is  heated  In  a 

water-bath  and   tillered  hot.      As   it   COOlS,  the   -ulphoiml 

crystallizes  out.  The  crystals  are  obtained  perfectly  pure 
by  recrystallizing  several  times  from  boiling  water  or  al- 
cohol : 

CH,\r/SC,H.    ,    O,  _  CH,VC/80,C,H.. 

CH,/C\SC,H,  +  O,  -  CH,/*  \80,C,H.. 


Mercaptol. 


Sulphonal, 
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filled  with  barley-water,  milk,  or  some  mucilaginous 
fluid,  and  that  the  penis  be  afterward  compressed  to  pre- 
vent the  escape  of  the  distending  fluid.  For  cases  of 
small  and  contracted  bladder,  be  advised  efforts  at  grad- 
ual distention  by  diuretic  drinks,  with  forced  retention 
of  urine  as  preliminary  treatment. 

The  operation,  he  thought,  should  be  done  on  the  pa- 
tient in  a  horizontal  position,  with  the  pelvis  raised,  so 
that  the  force  of  gravity  should  tend  to  draw  away  the 
intestines,  and  that  the  liquid  in  the  bladder  might  tend 
ravitate  toward  the  fundus  and  press  it  upward. 

He  advised  that  the  incision  should  be  made  in  the 
median  line  between  the  recti  and  pyramidalcs  muscles, 
down  to  the  bladder  wall,  which  should  then  be  entered 
by  a  small  opening,  to  be  afterward  enlarged  according 
to  need  with  a  probe-pointed  bistoury.  The  peritoneum 
is  to  be  retracted  and  protected  by  the  forefinger  during 
the  incision  of  the  bladder-wall. 

These  recommendations  of  Rousset  are  given  at  some 
length  to  show  that,  thus  early,  a  plan  was  proposed 
which  differed  but  little  from  that  carried  out  in  the 
modern  operation.  This  is  the  more  interesting  when  it 
is  known  that  Rousset  was  not  a  surgeon,  and  therefore 
never  performed  the  operation  he  so  ably  planned. 

The  operation  did  not  obtain  a  firm  foothold  in  the 
surgical  world  until  the  eighteenth  century,  when  it  was 
revived  by  Douglas  (1719),  Cheselden  (1723),  and  Morand  ; 
hut  then  only  as  an  exceptional  method. 

Toward  the  end  of  that  century  (1779),  Fr.  C&me  (Ba- 
seilhac)  introduced  the  sonde-a-dard,with  the  aid  of  which 
he  did  many  successful  operations.  His  method  of  using 
this  instrument  was  as  follows  : 

When  the  median  incision,  close  above  the  pubes,  had 
been  carried  down  to  the  bladder-wall,  the  sound,  with 
its  concealed  dart,  was  introduced  into  the  bladder.  The 
operator  then  put  the  forefinger  and  thumb  of  his  left 
hand  to  the  bottom  of  the  wound,  and  with  his  right  hand 
carried  the  beak  of  the  sound,  with  a  see-saw  movement, 
along  the  anterior  bladder- wall  until  its  point  came  under 
tin-  middle  of  the  wound.  The  handle  of  the  sound  was 
now  depressed,  and  the  point  raised  a  nipple-like  projec- 
tion of  the  bladder-wall,  which  was  seized  with  the  left 
finger  and  thumb*.  During  this  part  of  the  operation  the 
peritoneum  was  carefully  pushed  toward  the  umbilicus. 

The  sharp-pointed  director  was  now  pushed  out  of  the 
sound,  appeared  through  the  bladder-wall,  and  served  as  a 
guide  to  a  bistoury  which  made  a  small  opening  through 
which  the  index-finger  was  at  once  slipped  to  hook  up  and 
hold  the  bladder,  and  to  serve  as  a  guide  for  further  in- 
cisions, and  for  the  manipulations  of  removing  the  stone. 

Fr.  Cdme  also  practised  and  recommended  a  perineal 
incision  for  the  purposes  of  drainage  in  patients  cut 
over  the  pubes. 

For  more  than  a  century  after  this  the  operation  re- 
mained practically  at  a  standstill  in  the  matter  of  tech- 
nique ;  and  in  the  estimation  of  surgeons  it  steadily  de- 
clined in  importance,  on  account  of  its  high  mortality 
and  of  the  improved  methods  of  treating  large  stones 
through  the  perineal  incision  with  powerful  crushing  in- 
struments. 

In  the  "  Dictionnaire  de  Medecine,"  published  in  Paris 
in  1844,  is  a  fair  summary  of  the  feeling  of  that  time.  The 
advantages  of  the  operation,  in  the  avoidance  of  haemor- 
rhage and  of  interference  with  the  urethra  and  prostate, 
arc  dwelt  upon,  as  well  as  the  fact  that  it  is  the  only  pos- 
sible operation  in  cases  of  very  large  stones. 

On  the  other  hand,  the  author  draws  a  gloomy  picture 
of  the  course  and  fatal  effects  of  urinary  infiltration,  and 
closes  by  saying:  "It  is,  then,  owing  to  the  danger  of 
urinary  infiltration  after  this  operation  that  the  great 
majority  of  surgeons  have  preferred,  and  still  prefer,  the 
narrow  and  embarrassed  route  that  the  perineum  presents 
to  urinary  calculi." 

This  opinion  of  the  operation,  expressed  in  1844, was  not 
materially  altered  during  the  subsequent  thirty  years, 
and  it  was  reserved  for  the  removal  of  very  large  stones 
which  could  not  be  got  out  through  the  pelvis. 

The  technique  usually  followed  during  this  period 
was  essentially  that  of  Fr.  Come,  with  the  sonde  a-dard, 


although  occasionally  the  operation  was  done  after  the 
manner  recommended  by  Rousset,  over  a  full  bladder. 

In  October,  1878,  Dr.  Garson.  of  Edinburgh,  published 
some  investigations,  made  in  the  laboratory  of  Professor 
Braune,  of  Leipzig,  upon  the  changes  of  position  of  the 
pelvic  organs,  when  the  rectum  was  distended  by  an  in- 
flated rubber  bag. 

The  surgical  importance  of  his  observations  was  at 
once  manifest,  for  he  found  that  the  bladder  was  lifted 
out  of  the  pelvis  to  a  very  considerable  degree,  and  that 
thus  the  prevesical  peritoneal  fold  was  widely  separated 
from  the  symphysis  pubis,  giving  ample  room  for  the 
performance  of  the  supra-pubic  incision  without  fear  of 
injury  to  the  peritoneum.  At  about  the  same  time  Pro- 
fessor Braune  brought  this  matter  to  the  attention  of 
German  surgeons,  and  in  1880  Professor  Petersen  ap- 
peared with  an  article,  in  Langenbeck's  Archiv  fur  Klin- 
ische  Chirurgie,  recommending  the  procedure  as  a  good 
one  surgically,  reporting  two  cases  operated  on  in  this 
way,  and  recounting  a  number  of  additional  observations 
on  the  cadaver. 

From  that  time  but  little  has  been  added  to  the  tech- 
nique of  the  operation,  and  the  following  description  of 
procedure  conforms  pretty  closely  to  that  given  by  Peter- 
sen : 

Preparatory  Treatment. — If  the  bladder  is  much  con- 
tracted, efforts  may  be  made  with  warm  injections  to 
gradually  stretch  it  to  a  reasonable  capacity,  and  if  there 
is  cystitis  present,  with  fermenting  urine  and  mucus,  an 
emollient  and  mildly  antiseptic  solution  of  borax  or  bo- 
racic  acid  may  be  used  for  this  irrigation.  On  the  day 
of  the  operation  the  bowels  are  to  be  thoroughly  emptied 
by  laxatives  and  enemata. 

Operation.  —  The  patient  being  fully  etherized,  an 
oval  or  pear-shaped  rubber  bag  with  a  pipe  attached 
is  introduced  into  the  rectum.  This  is  more  easily  done 
before  the  bladder  is  filled.  Before  distending  the  rectal 
bag  the  bladder  should  be  thoroughly  irrigated  and  then 
filled  with  a  boracic-acid  solution. 

The  distention  of  the  bladder  should  be  done  with  ex- 
treme cafe,  as  rupture  of  the  viscus  has  occurred  in  sev- 
eral instances  during  this  procedure.  If  a  bulb  syringe 
is  used,  the  hand  recognizes  the  amount  of  resistance  and 
can  judge  with  considerable  accuracy  of  the  tension  in 
the  bladder.  It  is  to  be  borne  in  mind  that  these  blad- 
ders have  usually  been  long  diseased,  and  are  not  infre- 
quently weakened  by  ulceration  or  sacculation.  In  most 
cases  from  six  to  ten  ounces  may  safely  be  thrown  in. 

To  prevent  subsequent  leakage  of  the  water  from  the 
bladder,  an  elastic  band  should  be  tied  around  the  penis. 
The  catheter  through  which  the  injection  has  been  made 
may  either  be  withdrawn  or  closed  with  a  clamp.  The 
rectal  bag  is  now  to  be  slowly  filled  with  water,  and  here, 
too,  great  care  should  be  taken  against  over-distention, 
for  there  is  danger  not  only  of  rupture  of  the  rectum, 
but  also  of  so  increasing  the  tension  in  the  bladder  by 
pressure  as  to  cause  a  rupture  there.  During  the  filling 
of  the  rectal  balloon  the  rise  of  the  bladder  into  the  ab- 
domen can  be  watched  by  palliation  and  percussion. 

The  accompanying  figures  show  very  well  the  effect  of 
this  rectal  distention  on  the  position  of  the  bladder  and 
of  the  prevesical  fold  of  the  peritoneum.  They  are  re- 
duced from  full-sized  illustrations  of  an  article  by  Fehl- 
eisen,  in  Langenbeck's  Archie  fiir  Klinische  Chvrurgie, 
which  were  made  for  him  from  frozen  sections  of  the 
cadaver. 

In  Fig.  5067,  when  the  bladder  is  moderately  distended, 
while  the  rectum  is  empty,  the  peritoneum  reaches  almost 
down  to  the  upper  edge  of  the  pubes  ;  while  in  Fig.  5068, 
although  the  bladder  contains  less  water  than  that  in 
Fig.  5067,  yet  the  filling  of  the  rectum  so  forces  it  up  out 
of  the  pelvis  as  to  lift  the  peritoneal  fold  to  a  good  dis- 
tance from  the  symphysis  pubis.  In  Figs.  5069  and  5070 
we  see  the  same  point  Still  more  strikingly  illustrated, 

Bouleyhas  made  investigations  on  this  subject,  and  has 
deduced  the  following  rule  for  determining  the  position 
of  the  peritoneal  fold  by  percussion  and  palpation  of  the 
bladder:  "  When  the  apex  of  the  bladder  stands  more 
than  five  and  less  than  nine  centimetres  above  the  pubes 
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the  median  line,  extending  (wo  and  a  half  to  four  inches 
upward  from  over  the  symphysis  pubis.  The  length  of 
this  opening  will  be  varied  according  to  the  thickness  of 
bdominal  wall. 

The  incision  is  carried  down  between  the  recti  and 
pyramidales  muscles  into  the  prevesical  space  (cavum 
Retzii). 

In  many  cases  the  bladder-wall  is  now  at  once  in  plain 
view,  but  in  others  a  layer  of  cellular  tissue,  containing 
more  or  less  fat,  has  to  be  separated.  This  should  be 
by  dividing  it  directly  down  toward  the  bladder, 
ami  any  dissection  or  separation  of  these  loose  tissues 
laterally  should  be  carefully  avoided. 

Sometimes  veins  of  considerable  size  lie  at  the  bottom 
of  the  prevesical  space,  and  these,  when  seen,  may  be 
clamped  and  cut,  or,  if  possible,  pushed  to  one  side.  If 
they  are  injured  and  give  rise  to  troublesome  haemorrhage, 
it  should  be  borne  in  mind  that  this  bleeding  usually 
stops  when  the  bladder- wall  is  incised,  much  as  the  ven- 
ous haemorrhage  in  the  neck,  in  the  operation  of  trache- 
otomy, ceases  when  the  trachea  is  opened.  So  that,  if 
the  bleeding  points  are  not  easily  seen  and  caught  up, 
the  search  should  not  be  prolonged,  but  the  bladder 
should  be  at  once  opened. 

It  will  occasionally  be  found  that  the  peritoneal  fold  is 
held  down  in  close  proximity  to  the  pubes  by  a  prolon- 
gation of  delicate  fascia  (transversalis  fascia,  fascia  pro- 
pria of  Velpeau)  which  attaches  it  to  that  bone.  When 
this  is  the  case  it  can  be  easily  separated  with  the  scalpel 
and  drawn  upward. 

The  bladder,  when  uncovered,  should  be  opened  by  a 
clean  thrust  of  the  knife.  The  left  forefinger,  which  is, 
daring  this  part  of  the  operation,  protecting,  and  when 
necessary,  holding  up  the  prevesical  fold  of  the  peri- 
toneum, should  be  at  once  slipped  into  the  opening  while 
it  is  distended  by  the  escaping  urine.  The  incision  can 
then  be  enlarged  according  to  need,  either  by  stretch- 
ing or  with  a  probe-pointed  bistoury.  If  the  cystotomy 
has  been  done  for  the  removal  of  a  stone,  the  opening 
should  be  sufficiently  large  to  allow  the  passage  of  the 
calculus  without  undue  bruising  of  the  edges  of  the 
incision. 

The  After-treatment  of  the  Supra-pubic  Wound. — The 
first  important  question  we  have  to  decide,  in  the  matter 
of  the  after-treatment,  is  whether  to  apply  sutures  to  the 
bladder  wound  or  not.  There  is  considerable  difference 
of  feeling  among  operators  as  to  the  wisdom  of  doing  so. 
Statistics  are  too  meagre  to  prove  either  plan  decidedly 
superior,  but  as  far  as  they  go  they  show  that  patients  have 
done  better  when  the  bladder  wound  was  not  closed,  but 
was  used  for  drainage.  The  added  danger  in  the  cases 
where  the  wound  was  closed  seems  to  come  from  the  in- 
creased chance  of  infiltration  of  urine  and  septic  infec- 
tion when  the  bladder  leaks  after  the  outer  part  of  the 
wound  has  partly  united. 

The  failure  to  unite  has,  no  doubt,  been  due  in  many 
instances  to  the  fact  that  improper  cases  were  chosen  for 
closure.  It  is  evident  that  when  the  bladder-wall  is 
much  inflamed,  especially  in  old  and  broken-down  sub- 
jects, the  chances  of  healing  by  first  intention  are  very 
small,  and  the  dangers  of  urinary  infiltration  are  propor- 
tionately large.  Only  those  cases,  then,  should  be  selected 
for  suture  in  which  the  bladder  is  tolerably  free  from 
inflammation. 

Further,  if  there  is  much  haemorrhage  into  the  blad- 
der, which  cannot  be  checked  at  the  end  of  the  operation, 
this  is  to  be  looked  on  as  a  contraindication  to  the  clos- 
ure of  the  bladder  wound  by  sutures.  For  it  is  difficult 
in  such  cases,  by  perineal  tube  or  catheter,  to  conduct 
off  the  urine,  owing  to  the  stoppage  of  the  tubes  by 
clots  ;  and  when  these  are  clogged  the  efforts  of  the 
bladder  to  free  itself  soon  reopen  the  wound. 

In  spite  of  these  drawbacks  in  the  use  of  the  sutures 
of  the  bladder,  the  quick  recoveries  which  are  obtained 
in  those  cases  in  which  the  suture  does  hold  are  so  strik- 
ing that  operators  are  constantly  endeavoring,  by  im- 
provement in  technique,  to  make  first  intention  of  the 
supra-pubic  wound  a  comparatively  sure  thing,  and 
many  are  so  sanguine  as  to  believe  that  this  effort  will 


finally  be  successful,  and  will  place  the  supra-pubie  in- 
cision easily  at  the  head  of  the  procedures  for  treating 
the  interior  of  the  bladder. 

Many  forms  of  continued  and  interrupted  sutures  have 
been  used  in  these  wounds,  but  perhaps  the  most  useful 
one  has  been  the  interrupted  Lembert  suture,  which  is 
easily  applied  and  has  the  advantage  of  bringing  broad 
surfaces  together. 

In  applying  any  suture  it  is  a  good  plan  first  to  fix  a 
thread  at  each  end  of  the  incision,  by  which  the  wound 
may  be  steadily  held  in  view  during  the  application  of 
the  intermediate  stitches. 

Some  operators  have  advised  that  the  outer  surface  of 
the  bladder-wall  be  dissected  off  for  a  short  distance 
around  the  incision,  in  order  to  prepare  a  fresh,  raw  sur- 
face which  shall  readily  unite  when  drawn  together  by 
sutures.  Antal  suggests  that  an  oval  surface  be  thus  de- 
nuded before  the  cavity  of  the  bladder  is  opened,  and 
that  the  incision  be  then  made  in  the  middle  of  this  re- 
freshed area.  Whatever  plan  is  used,  care  should  be 
taken  that  none  of  the  stitches  penetrate  the  cavity  of 
the  organ,  for  not  only  would  they  favor  the  escape  of 
the  urine  and  thus  make  first  intention  almost  impossi- 
ble, but  they  would  also  be  likely  to  serve  as  a  nucleus 
around  which  calcareous  deposits  would  form. 

When  the  bladder  wound  is  sutured,  provision  has 
to  be  made  for.  the  escape  of  urine,  either  by  passing  a 
catheter  through  the  urethra  and  securing  it  there,  or 
by  putting  a  tube  out  through  the  perineum.  The  latter 
plan  affords  the  best  drainage,  but  involves  an  additional 
operation.  Dr.  Keyes  has  sought  to  reduce  this  opera- 
tion to  a  minimum  by  the  following  procedure :  He 
passes  a  sound  from  the  bladder  into  the  membranous 
urethra,  and  making  its  point  prominent  in  the  perineum, 
cuts  down  upon  it  by  a  very  small  incision.  Through 
the  opening  thus  made,  a  probe  is  passed  up  into  the 
bladder,  which  draws  after  itself  a  thread,  which  in  turn 
pulls  in  a  catheter. 

The  other  plan  for  the  treatment  of  these  wounds,  and 
the  one  which  thus  far  has  had  the  most  success,  is  by 
keeping  the  wound  open  and  draining  the  bladder 
through  it. 

It  is  well  to  use  two  tubes  for  this,  and  their  ends 
should  be  carried  down  to  the  bottom  of  the  bladder 
when  it  is  collapsed  in  the  pelvis  after  the  rectal  bag  is 
removed.  The  use  of  two  tubes  is  a  safeguard  against 
the  escape  of  urine  being  stopped  by  clots,  and  they  are 
useful  for  irrigation.  They  should  be  secured  to  the 
skin,  and  their  ends  should  be  left  long  enough  to  dip 
down  into  a  bottle  between  the  thighs,  or,  if  preferred, 
they  may  have  attached  to  them  a  longer  piece  of  tubing 
which  hangs  down  over  the  side  of  the  bed,  and  acts  as  a 
siphon  to  draw  the  urine  out  of  the  bladder.  Some  op- 
erators prefer  to  keep  their  patients  on  the  side  or  belly, 
to  favor  drainage,  but  this  is  usually  not  necessary. 

After  thorough  irrigation  the  wound  should  be  dressed 
antiseptically,  with  iodoform  gauze  covering  it  closely 
around  the  tubes,  and  an  absorbent  dressing  outside  of 
this. 

For  the  first  few  days  the  bladder  may  be  irrigated 
with  a  solution  of  boracic  acid  several  times  in  the 
twenty-four  hours.  After  a  few  days  one  tube  may  be 
left  out,  and  a  catheter  may  be  passed  through  the  ure- 
thra and  tied  in.  When  this  is  working  satisfactorily, 
and  after  the  wound  has  contracted  pretty  well,  the  re- 
maining tube  may  be  removed,  and  the  supra-pubic 
wound  soon  closes. 

Indications  for  the  Choice  of  the  Supra-pubic  Operation. 
— It  is  difficult  at  this  time  to  lay  down  any  exact  rules 
for  guidance  in  the  selection  of  this  operation.  The 
modern  operation  of  epicystotomy  is  so  new  as  to  be  still 
on  trial,  and  the  statistics  of  mortality  after  it  are  not  yet 
sufficiently  determined  to  allow  a  fair  comparison  with 
the  older  rival  methods.  Furthermore,  among  these 
rival  operations  we  have  one  (litholapaxy)  which  is  al- 
most equally  young,  and  since  the  adoption  of  antiseptic 
precautions  in  surgery  the  results  of  the  other  cutting 
operations  have  been  so  vastly  improved  that,  for  pur- 
poses of  comparison,  only  statistics  of  operations  done 
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and  the  high  operation  must  be  used.  When  the  staff 
can  be  used,  however,  the  decision  will  turn  upon  the 
size  of  the  stone. 

One  other  condition  remains  to  be  considered  which 
may  influence  our  selection  of  a  cutting  operation,  anil 
that  is,  the  size  and  conformation  of  the  prostate.  If  this 
gland  is  so  altered  in  shape  that  it  causes  an  obstruction 
to  the  flow  of  urine,  it  may  act  as  a  predisposing  cause 
for  the  formation  of  stone,  and  by  leading  to  fermentation 
of  the  urine  may  keep  up  a  constant  irritation  and  inflam- 
mation of  the  bladder.  When  this  is  the  case  it  will 
often  be  best  to  select  an  operation  for  the  removal  of 
the  stone  which  will  at  the  same  time  enable  us  to  cor- 
rect the  faulty  shape  of  the  prostate. 

If  the  stone  is  small  and  the  prostate  of  moderate  size, 
we  inaj\  by  a  median  operation,  dispose  of  the  calculus 
and  at  the  same  time  incise  or  remove  the  third  lobe, 
which  is  the  obstructing  part  of  the  gland. 

If  the  stone,  however,  is  too  large  for  removal  by  the 
perineum,  the  supra-pubic  incision  must  be  used.  It 
may  occasionally  happen,  also,  that  the  prostate  is  so 
large  that  it  would  not  be  possible,  through  the  perineum, 
to  reach  and  properly  operate  on  that  part  which  pro- 
jects into  the  bladder.  In  such  a  case  the  supra-pubic 
method  would  again  be  the  proper  one  to  select,  and  of 
the  indications  for  this  we  shall  speak  presently. 

The  Removal  of  Tumors  of  the  Bladder. — Petersen,  in 
his  article  on  Sectio  Aha,  which  appeared  in  the  Archie 
f.  Klin.  Chirurgie,  vol.  xxv. ,  1880,  in  which  he  reported 
the  first  cases  operated  upon  by  him  with  rectal  ballonne- 
ment,  pointed  out  the  applicability  of  the  high  operation 
to  the  removal  of  tumors  of  the  posterior  bladder-wall, 
and  also  suggested  the  possibility  of  removing,  by  supra- 
pubic incision,  a  third  lobe  of  the  prostate  that  was  ob- 
structing the  flow  of  urine. 

It  was  not  long  before  these  suggestions  were  carried 
out,  and  in  1884  Professor  Guyon  and  other  French  sur- 
geons came  out  strongly  in  favor  of  this  operation  for 
the  removal  of  tumors,  and  pointed  out  very  clearly  the 
advantages  of  this  method  over  the  boutonniere,  or 
median  perineal  operation,  which  Thompson  had  then 
recently  made  prominent  for  these  cases. 

Although  it  was  not  until  this  time  that  the  applica- 
bility of  the  high  operation  to  all  cases  of  bladder  tumor 
was  prominently  urged,  still  it  is  to  be  remembered,  in 
Jhe  interests  of  history,  that  Gussenbauer,  in  1876,  had 
reported  a  case  in  Billroth's  clinic  in  which  a  large,  solid 
tumor  of  the  bladder,  that  had  been  examined  through  a 
perineal  incision,  was  successfully  removed  over  the 
pubes.  Volkmann  had  also  had  a  similar  case  later, 
which  ended  fatally. 

The  great  and  particular  advantage  of  epicystotomy 
for  the  treatment  of  neoplasms  of  the  bladder  is,  of 
course,  the  possibility  of  seeing  the  tumor,  and  acting 
intelligently  for  its  removal. 

As  most  of  these  tumors  are  situated  at  or  about  the 
trigone,  it  is  evident  of  how  great  service  the  rectal  bal- 
lonnement  is  in  bringing  them  into  view,  and  into  easy 
reach.  For  this  purpose  a  pear-shaped  bag  is  perhaps 
the  best,  as  it  lies  in  the  lower  part  of  the  pelvis  and 
pushes  the  floor  of  the  bladder  upward  toward  the  pubes. 

The  technique  of  the  operation  is  the  same  as  when 
done  for  stone,  until  the  bladder  is  opened.  After  this 
the  wound  may  be  held  apart  with  retractors,  and  the 
posterior  bladder- wall  thus  brought  into  view.  For  this 
purpose  long,  fiat  spatula'  of  zinc  are  useful  to  hold  aside 
the  lateral  walls,  which  are  pressed  in  by  the  intra-abdom- 
inal pressure,  and  make  the  view  of  the  trigone  other- 
wise impossible.  The  tumor,  when  exposed,  may  be  re- 
moved with  a  wire  noose  or  a  pair  of  scissors.  If  pedun- 
culated, it  may  be  twisted  off  with  a  pair  of  nipping- 
forceps,  and  the  base  from  which  it  grew  may  be  cleaned 
up  with  a  sharp  curette. 

Removal  of  Prostatic  Outgrowths. — The  cases  in  which 
these  are  properly  approached  over  the  pubes  are  rare. 
When  they  can  be  reached  through  the  perineum  this 
is  the  better  route  to  select,  both  on  account  of  the  lesser 
risk  to  life  and  because  the  perineal  wound  provides 
better  drainage.     This  last  is  au  important  consideration, 
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as  in  these  cases   the  bladder  cavity  much  resembles  a 
foul  abscess. 

When,  however,  the  size  of  the  prostate  and  the  depth 
of  the  perineum  make  it  impossible  to  reach  the  bladder 
face  of  the  prostate  by  the  boutonniere  operation,  and  at 
the  same  time  the  serious  nature  of  the  symptoms  from 
obstruction  make  some  effort  for  relief  necessary,  a  supra- 
pubic cystotomy  may  be  resorted  to.  Occasionally,  also, 
when  the  bladder  has  been  opened  over  the  pubes  for  the 
removal  of  a  large  stone, 
if  an  obstructing  median 
lobe  of  the  prostate  is 
found,  it  may  be  excised 
without  adding  greatly  to 
the  risks  of  the  operation. 

Retrograde  Catheteriza- 
tion of  the  Urethra. — In  a 
few  instances  of  impas- 
sable stricture  the  supra- 
pubic operation  has  been 
done  in  order  to  enable  the 
operator  to  pass  an  instru- 
ment from  behind  forward 
to  the  strictured  point, 
there  to  cut  down  upon  it 
from  the  perineum,  and 
thus  open  the  posterior 
section  of  the  urethra. 

It  must  happen  very 
rarely  that  it  is  not  possi- 
ble with  care  to  follow  the 
urethra  backward  through 
the  stricture,  and  thus  to 
accomplish  the  same  ob- 
ject '  without  the  added 
danger  of  a  supra-pubic 
wound.        A.  T.  Cabot. 


SYMPATHETIC    NER- 
VOUS SYSTEM.     To  Bi- 

chat  we  owe  the  conception 
that  the  nervous  system  is 
composed  of  two  general 
divisions,  differing  in  their 
anatomical  arrangement 
and  their  functions  ;  the 
one  presiding  over  volun- 
tary motion  and  percep- 
tion, the  other  over  in- 
voluntary acts  and  the 
processes  of  assimilation 
and  nutrition.  The  first 
he  called  the  system  of 
organic  life,  the  other  the 
system  of  inorganic  life. 
Others  have  described  the 
latter  as  the  vegetative 
system,  under  the  impres- 
sion that  it  especially  pre- 
sides over  nutrition  and 
growth,  the  so-called  vege- 
tative functions  ;  others, 
bearing  in  mind  its  exten- 
sive relations  throughout 
the  body,  have  believed 
that  it  forms  a  common 
bond  between  remote 
structures  serving  to  cor- 
relate their  functions,  and 
have  therefore  named  it 
the  great  sympathetic  sys- 
tem—  a  name  generally 
employed.  The  progress 
of  physiological  and  an- 
atomical knowledge  has 
somewhat  changed  this 
view,  and  it  may  be  still 
further  modified.  For  that 
reason  it  would  be  better 
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Fib.  5071.  —  The  Interpanglionic 
Cord.  1,  Ansa  Vieuasenii :  2,  right 
subclavian  artery. 
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number,  owing  to  the  fact  that  several  of  them  unite  to 
form  single  ganglia. 

At  the  lower  end  of  the  spine  the  number  of  ganglia 
Bgain  becomes  irregular.  There  are  usually  but  four 
sacral  ganglia,  and  the  sympathetic  trunks  of  the  two 
Bides  are  united  by  means  of  a  loop  (ansa  sacralis)  in  a 
single  coccygeal  ganglion  (G.  impar,  G.  Waited,  Fig. 
6073). 

The  connection  of  the  various  ganglia  with  the  spinal 
nerves  is  shown  in  Figs.  5074  and  5075,  but  the  details  of 


Kit;.  5U74. — Diagram  showing  the  Spinal  Cord  from  before,  with  the  At- 
tachment of  the  Principal  Nerves.  On  the  right-hand  side  of  the  dia- 
gram the  connections  with  the  sympathetic  nerve  are  shown  :  on  the 
left-hand  side,  the  plexuses  of  the  anterior  roots.    (From  Ferrier.) 

the  connection  are  diagrammatically  given  in  Fig.  5076, 
from  which  it  will  be  seen  that  fibres  pass  from  both  the 
posterior  root  (spinal  ganglion)  and  anterior  root  of  each 
spinal  nerve  to  the  ganglion  of  the  sympathetic,  and  that 
this  in  turn  gives  off  branches  which  pass  to  both  the 
anterior  and  posterior  branches  of  the  spinal  nerves,  as 
well  as  a  visceral  branch  and  another  small  twig  which, 


uniting  with  a  similar  one  from  the  spinal  ganglion, 
forms  the  nervus  sinu-vertebralia  of  Luschka,  which 
takes  a  recurrent  course,  passing  back  through  the  inter- 
vertebral foramina  into  the  spinal  canal,  where  it  sup- 
plies the  membranes  of  the  cord.  In  the  cranium  this 
nerve  is  represented  by  the  various  recurrent  branches 

Spinal  cord. 
Anterior  root. , 

Dorsal  branch. 

Mixed  nerve. 

Ganglion. 

Posterior  root. 
Sympathetic  nerve 

Visceral  branch 


Ventral  branch 


FIG.  5075.— Diagram  of  a  Spinal  Nerve. 


given  off  from  the  three  great  divisions  of  the  trifacial 
and  the  recurrent  branch  of  the  pneumogastric,  also 
known  as  the  posterior  meningeal  nerve  or  ramus  dune 
matris. 

The  typical  arrangement  of  the  ganglia  and  the  con- 
necting cord  is  subject  to  considerable  variation,  there 
being  often  two  or  more  strings  instead  of  one  passing 
from  one  ganglion  to  another.  The  cord  sometimes  fails 
altogether.  Ganglia  may  be  fused  together,  or  there  may 
be  more  than  the  usual  number,  caused  by  the  separation 
of  small  masses  from  the  main  body. 

In  structure  the  sympathetic  ganglia  are  markedly 
different  from  the  spinal  ganglia,  from  which  they  are 
believed  to  originate.  The  nerve-cells  which  they  con- 
tain are,  in  higher  vertebrates,  multipolar  and  pigment- 
ed, there  being  none  of  those  peculiar  unipolar  cells  with 

Interganglionic  cord. 

Spinal  ganglion. 


Nervus  sinn- 
vertebralis. 


Visceral  branch. 


Interganglionic  cord. 
Sympathetic  ganglion. 
Anterior  branch  of  spinal  nerve. 


Fig.  5076. — Diagram  showing  Connections  of  a  Sympathetic  Ganglion. 

dividing  fibres  which  arc  characteristic  of  the  spinal 
ganglia.  Each  cell  has  an  investing  membrane  which  is 
continued  upon  the  processes  and  probably  becomes 
eventually  the  sheath  of  the  nerve-fibres.  Unlike  the 
spinal  ganglia  the  number  of  efferent  fibres  considerably 
exceeds  that  of  the  afferent.  Although  not  certainly 
known,  it  is  believed  that  all  the  processes  of  the  cells 
end  in  non-medullated  nerve-fibres. 
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the  trigeminus.  The  direct  continuation  of  the  cord  is 
by  the  carotid  nerves  and  plexus.  Connecting  with  the 
carotid  plexus,  or  with  its 
continuation  the  cavern- 
,.ii"  plexus,  are  branches 
derived  from  the  third, 
fourth,  fifth,  and  sixth 
cranial  nerves,  that  is  to 
say,  the  trigeminus  group. 
Some  anatomists  call  these 
the  anterior  superior  roots 
of  the  sympathetic,  the 
connections  of  the  superior 
cervical  ganglion  with  the 
vagus  group  as  the  poste- 
rior superior  roots,  and 
those  with  the  spinal  nerves 
as  the  inferior  roots. 

One  of  the  principal 
branches  of  the  carotid 
plexus  is  the  great  deep  pe- 
trosal nerve  (25),  a  branch 
of  the  Vidian,  which  passes 
to  the  spheno-palatine  gan- 
glion (9).  This  ganglion 
possesses  the  connections 
of  a  regular  segmental 
ganglion  of  the  sympa- 
thetic, and  gives  off  visce- 
ral branches  distributed  to 
the  pharynx.  The  view 
held  by  Meckel,  that  it  was 
the  highest  member  of  the 
segmental  ganglia  of  the 
sympathetic,  was,  there- 
fore, probably  correct. 
Since  we  are  here  at  the 
last  of  the  series,  the  inter- 
aodal  cord  is  reduced  to  a 
minimum. 

Of  the  other  ganglia  of 
the     cranium     connected 
with  the  sympathetic,  the 
ciliary,  otic,  and  submax- 
illary are  to  be  considered 
as  peripheral    ganglia. 
They  contain  the  charac- 
teristic multipolar  cells  of 
the  sympathetic    ganglia. 
The  ganglia  of  the  pneu- 
mogastric  and  glossopha- 
ryngeal nerves,  the  genicu- 
late ganglion  of  the  facial, 
and    the    Gasserian 
ganglion,  all  contain 
unipolar   cells,   and 
are  to  be  reckoned 
as  spinal  ganglia. 

It  is  to  be  noted 
that    each     of     the 
above  -  named   sym- 
pathetic ganglia  has 
connections  with   a 
motor    si  n  d 
a  sensory 
nerve  as  well 
as    with    the 
sympathetic. 
These     con- 
nections are 
known  as  the 
roots  or  ra- 
dices of  the 
ganglia,    or, 
respectively, 
as  the  radix 
motoria,    ra- 
dix sensitiva,  and  radix  sympathetica. 

A  number  of  minute  inconstant  ganglia  have  been  de- 
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Fig.  5078.  —  Cervical  Sympathetic  Ganglia  ami  the  Cardiac  Nerves. 
(Henle.)  1,  Hyoid  bone ;  2,  larynx  ;  3,  oesophagus :  4,  trachea :  Irs,  supe- 
rior laryngeal  nerve  ;  Irs',  external  laryngeal  nerve  ;  Iri,  lower  end  of 
inferior  laryngeal  nerve  ;  Gcs,  Gem,  Oct,  superior,  middle,  and  inferior 
cirvical  ganglia  ;  Grt',  first  thoracic  ganglion  ;  cdx.  cdi,  superior  and  in- 
ferior cardiac  nerves  ;  Ped,  J'cs,  coronary  plexuses ;  5,  superior  vena 
cava  ;  6,  aorta  ;  7,  right  auricular  appendage  ;  S,  pulmonary  artery. 


scribed  by  different  authors.     Such  are  the  carotid  gan- 
glion of  Krause  (No.  27,  Fig.  5077)  in  the  carotid  plexus  . 

the  temporal  ganglion  on 
the  external  carotid  artery, 
which  appears  to  have  a 
relation  to  the  parotid 
gland  like  that  which  the 
submaxillary  ganglion  has 
to  the  submaxillarylgland. 
Branches  from  the  su- 
perior cervical  ganglion 
form  plexuses  on  the  ex- 
ternal carotid  and  its 
branches.  The  inter-caro- 
tid ganglion  (Fig.  5077, 
No.  47)  is  not  now  con- 
sidered as  nervous  in  its 
character,  but  rather  as  a 
vestige  of  atrophied  bran- 
chial vessels. 

The  other  ganglia  of  the 
neck   are   shown   in   Fig. 
5078.     The  middle  cervi- 
cal ganglion  (Gem)  is  situ- 
ated near  the  sixth  cervical 
vertebra  and  the  inferior 
thyroid    artery.      It    con- 
nects with    the   fifth    and 
sixth  cervical  nerves.    Oc- 
casionally it  is  absent.      It 
sends  a  plexus  to  the  infe- 
rior thyroid  artery.     Op- 
posite the  transverse  pro- 
cess of  the  seventh  cervical 
vertebra,  or  a  little  below, 
is  found  the  third  cervical 
ganglion  (G ri) ,  often  unit- 
ed with  the  first  thoracic. 
It  sends  a  plexus    to  the 
subclavian  artery,  usually- 
passing   a  loop  around  it 
(ansaVieussenii,  Fig.  5071). 
The  position  of  the  sympa- 
thetic cord  being  epiite  deep, 
it  is  rarely  injured.     In  some 
cases  it  has  been  severed  by  a 
stab  or  pressed  upon  by  tumors, 
and  this  is  sometimes  found  to  af- 
fect in  some  manner  the  nutrition 
or  functions  of  that  side  of  the  face. 
Facial  hemiatrophy  is  thought  to  be 
a  sympathetic  neurosis.     In  one  case 
of  a  wound  on  the  side,  coming  under 
the  author's   observation,   there   was   a 
marked  difference  in  the  amount  of  per- 
spiration of  the  two  sides — one-half  of  the 
face  being,  during  hot  summer  days,  bathed 
in  sweat  while  the  injured  side  showed  no 
signs  of  moisture.     Branches  from  the  gan- 
glia of  the  neck  pass  to  form,  together  with 
those  from  the  glossopharyngeal  and  pneu- 
mogastrie,  the  pharyngeal  plexus. 

The  cardiac  nerves  are  peripheral  branch- 
es which  pass  from  each  of  the  cervical 
ganglia  to  the  heart,  a  branch  being  some- 
times derived  also  from  the  first  thoracic 
ganglion  (see  Fig.  5078,  edit,  cdi).  Uniting 
with  the  cardiac  branches  of  the  pneumo- 
gastric  these  nerves  form,  around  the  base 
of  the  heart  and  under  the  arch  of  the 
aorta,  an  intricate  plexus  (plexus  cardiacus, 
plexus  aorticus  superior),  usually  divided 
into  a  superficial  portion  in  front  of  the 
aorta  and  a  deep  portion  behind  and  below, 
the  latter  being  the  larger.  From  this 
plexus  offsets  pass  to  the  coronary  arteries, 
along  the  descending  aorta,  the  pulmonary 
arteries,  and  bronchi,  to  take  part  in  a  second  great  plex- 
us, the  pulmonary,  also  formed  by  union  with  the  pneu- 
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It  appears  probable  that  to  this  plexus  is  mainly  due 
the  peristaltic  action  of  the  intestines.     Fine  fibrills  are 
sent   from   it   to   the    muscle    fibres    themselves.      This 
plexus  is  found  throughout  the  entire  extent  of  the  in- 
testinal  canal,    commencing    in    the  stomach 
near  the  pylorio  orifice. 

Another  plexus  is  found  within 
the  intestinal  wall,  communicating 
with  Auerbach's  plexus  and  lying 
under  the  submucosa  (see  Pig. 
5081). 

This  was  discovered  by  Meissncr, 
and  is  known  frequently  by  his 
name,  but  also  as  the  plexus  myen- 
tericus  interims,  or  plexus  intesti- 
nalis  submucosus.  It  is  wider 
meshed  than  Auerbach's  plexus, 
and  has  collections  of  ganglionic 
cells  at  the  intersections.  It  also 
extends  throughout  the  small  and 
large  intestine.  It  apparently  con- 
trols the  small  vessels  and  the 
smooth  muscle  fibres  of  the  mucous 
membrane. 

The  nervous  supply  of  the  uterus 
has  been  very  carefully  investigat- 
ed. The  offset  of  the  inferior  hy- 
pogastric plexus  that  extends  along 
the  uterine  and  vaginal  vessels  is 
known  as  the  plexus  utero-vagina- 
lis.  At  the  fundus  of  the  vagina 
there  is  found  a  considerable  gan- 
glionic mass,  surrounding  the  cer- 


Fio.  50S0.— A  Portion  of  the  Small  Intestine,  showing  the  Distribution  of  a  Twig  from  the  Mesen- 
teric Plexus.     (Henle.) 

names,  as  the  phrenic,  superior  mesenteric, 
and  renal  ganglia. 

The  solar  plexus  is  continued  downward 
along  the  aorta  as  the  abdominal  aortic 
plexus,  plexus  lumbo-aorticus  or  interme- 
sentericus,  and  from  this  an  offset  pro- 
ceeds to  the  inferior  mesenteric  artery. 
Still  farther  downward,  in  front  of  the  last 
lumbar  vertebra,  the  aortic  plexus  is  known 
as  the  hypogastric  plexus  ;  and  continued 
downward  into  the  pelvic  cavity  in  front 
of  the  sacrum,  as  the  inferior  hypogastric  ; 
it  gives  offsets  along  the  branches  of  the 
internal  iliac  artery,  receiving  from  them 
distinctive  names. 

These  latter  plexuses  are  exceedingly 
close-meshed,  and  abound  in  minute  gan- 
glia. Being  intimately  connected  with  the 
genito-urinary  organs  they  play  a  very  im- 
portant role  in  the  phenomena  of  genera- 
tion and  nutrition.  Many  of  the  protean 
symptoms  of  pregnancy  are  caused  by 
pressure  upon  these  nerves  or  interference 
with  their  functions. 

Peripheral  branches  proceed  from  the 
abdominal  and  pelvic  plexuses  to  the  vis- 
cera. Those  for  the  intestine 
usually  pass  within  the  folds  of 
the  peritoneum  in  the  manner 
shown  in  Fig.  5080.  While 
within  these  folds  many  of  the 
branches  have  upon  them  Pacini- 
an corpuscles,  which  is  thought 
to  be  evidence  as  to  their  sen- 
sory character.  "Within  the 
walls  of  the  intestine  the  nerves 
a»ain  unite  to  form  intricate 
plexuses.  One  lying  between 
the  layers  of  longitudinal  and 
circular  muscular  fibres  is 
known  as  the  plexus  myenteri- 
eus  externus  (Auerbach's  plex- 
us). A  clear  idea  of  this  curi- 
ous structure  can  be  had  on 
consulting  Fig.  5082. 


Fig.  5081.— Plexus  Hfyentericus  Internus,  or  Meisaner'B  Plexus.     (Henle.) 
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hemorrhages  and  blood-cysts  which  may  be  of  consider- 
able size.  There  is  no  sharp  line  between  the  new 
growth  and  the  normal  tissue,  but  along  the  edges  there 
is  an  infiltration  of  the  nervous  elements  with  cells, 
which  do  not  differ  in  appearance  from  those  of  ordinary 
glia  tissue. 

The  nerve-structures  undergo  the  usual  changes  conse- 
sequent  on  pressure,  that  is,  atrophy,  disintegration,  and 
rption  ;  they  often  exhibit  considerable  tolerance  of 
the  presence  of  the  new  tissues,  as  in  a  case  described  by 
dtze,  in  which  the  ganglion  cells  of  an  anterior  horn 
were  flattened  out  so  that  the)'  lay  with  their  axes  all  in 
msverse  direction,  but  otherwise  appeared  normal. 
(How  much  of  this  was  really  due  to  the  disease  process 
i-  somewhat  doubtful ;  the  ganglion  cells  of  the  cervical 
portion  of  the  normal  cord  are  often  seen  to  be  arranged 
>n  this  way,  possibly  from  the  same  cause  which  produces 
a  flattening  of  the  whole  cord  in  this  region.)  The  gan- 
glion cells  finally  lose  their  processes,  become  shrunken, 
undergo  pigment  degeneration,  and  are  absorbed.  The 
axis-cylinders  may  become  swollen  and  varicose,  or  may 
simply  atrophy  ;  granule-corpuscles  are  often  abundant. 
Secondary  degenerations  are  frequent,  being  especially 
common  in  the  lateral  pyramidal  tracts  ;  they  present  the 
usual  histological  alterations ;  in  some  cases  system  de- 
generations have  been  described,  which  could  not  be  due 
to  cutting  of  the  tracts  by  the  new  growth  ;  thus,  in  a 
case  described  by  Striimpell,  the  lateral  pyramidal  and 
direct  cerebellar  tracts  were  degenerated,  but  at  no  point 
affected  by  the  primary  lesion  ;  unfortunately  the  me- 
dulla was  not  examined,  so  that  it  remains  uncertain 
whether  or  not  the  pyramidal  fibres  were  in  this  case  af- 
fected above  the  level  of  the  neoplasm. 

Symptoms. — These  depend  on  the  location  of  the  new 
growth,  and  on  the  extent  and  duration  of  the  process. 
The  first  variations  from  the  normal  are  noticed,  in  most 
-es,  in  the  upper  extremities,  and  vary  according  as 
one  or  another  set  of  nerve-fibres  or  cells  is  first  involved  ; 
but  the  cavity  may  be  situated  so  as  to  give  no  symp- 
toms, at  least  such  as  to  make  a  correct  diagnosis  possi- 
ble.    It  was  first  pointed  out  by  Schultze,  of  Heidelberg, 
that  many  of  these  cases  may  be  recognized  during  life. 
The  motor  symptoms  consist  in  progressive  paralysis, 
accompanied   in   the  upper  extremities,   if    the    disease 
is    in    the    cervical    region   of  the   cord,  with    atrophy 
and  the  reaction  of  degeneration,  diminished  or  abolished 
reflexes,  and   often  with  fibrillar  twitching  ;  as  a  rule, 
ups  of  muscles  which  habitually  act  together  are  af- 
fected at  the  same  time  ;  no  special  group  of  muscles  is 
affected  by  preference.     Somewhat  later  there  is  apt  to 
he  progressive  weakness  of  one  or  both  legs,  with  exag- 
gerated reflexes,  differing  in  no  way  from  spastic  para- 
plegia due  to  other  causes.     If  the  disease  extends  to  the 
medulla,  the  face,  tongue,  and  pharynx  may  be  wholly 
or  partially  paralyzed.     All  of  these  paralyses  are  usu- 
ally slowly  progressive  in  character,  but  in  exceptional 
power  may  be  entirely  lost  in  a  particular  group 
of  muscles  very  rapidly,  even  within  a  few  hours,  as  if 
from  a  sudden  breaking  down  of  tissue. 
Sensory  symptoms  consist  of  pricking  and  burning  sen- 
ds  and  formication,  rarely,  if  ever,  true  lancinating 
pains.     Much  more  important  is  anaesthesia,  which  is  al- 
most  invariably  found  ;  the  loss  of  sensation  does  not 
usually  extend  over  a  very  large  area,  but  occurs  in 
patches  on  the  body  or  limbs,  or  occasionally  a  whole 
limb  may  be  anaesthetic  ;  the  loss  is  almost  always  to  im- 
pressions of  pain  and  of  temperature,  with  tactile  sensi- 
bility almost  or  quite  normal.     The  affected  area  of  skin 
may  be  entirely  insensitive  to  heat  or  cold,  receiving  only 
B  i  act  ile  impression  from  a  hot  or  cold  object;  in  some 
cases  there  is  added  a  peculiar  kind  of  hyperesthesia,  so 
thai  a  very  moderate  degree  of  heat  or  cold  may  cause 
the  patient  great  pain,  without  his  being  able  to  distin- 
guish it  from  other  painful  impressions  ;  this  paresthe- 
sia may  be  combined  with  delayed  sensation,  so  that  the 
,    patient  may  cry  out  with  pain  some  time  after  the  offend- 
ing object  has  ceased  to  be  in  contact  with   the  skin. 
The  anesthetic  areas  do  not  usually  coincide  in  nerve- 
supply  with  the  paralyzed  muscles. 
Vol.  VIII.— 33 


Trophic  changes  are  noticeable,  and  may  be  the  first 
symptoms  to  a  tract  attention  ;  there  are  often  spontane- 
ous and  pain. ess  fractures  of  bones,  erythematous  and 
phlegmonous  inflammations,  oedema  either  of  the  skin 
alone  or  also  of  the  deeper  structures,  and  ulcers  ;  in  ad- 
dition, increased  sweating,  local  coldness  and  cyanosis, 
and  sometimes  attacks  of  dizziness,  which,  as  well  as  the 
preceding  symptoms,  are  to  be  attributed  to  vaso-motor 
disturbances. 

When  the  disease  extends  toward  the  medulla,  there 
are  apt  to  be  sensory  disturbances  in  the  area  supplied 
by  the  trigeminus  ;  diabetes  insipidus  has  been  noted  in 
senile  cases.  Paralysis  and  anesthesia  may  in  any  case 
be  preceded  by  transient,  spasm  and  hyperesthesia,  respec- 
tively. Sexual  activity  is  apt  to  be  lessened  or  abolished. 
The  bladder  and  rectum  may  suffer  either  from  involve- 
ment of  their  centres  in  the  lower  part  of  the  cord,  or 
more  often  by  the  severing  higher  up  of  the  fibres  which 
connect  these  centres  with  the  brain.  Optic  atrophy  and 
transient  paralyses  of  the  eye  muscles  have  sometimes 
been  observed  ;  to  what  these  are  due  is  not  clear.  Other 
cerebral  symptoms  are  usually  absent. 

Course  and  Duration, — The  progress  of  the  disease  is 
slow,  often  requiring  from  two  or  three  to  ten  years  be- 
fore death  ensues  ;  there  are  in  many  cases  marked  re- 
missions, during  which  the  general  health  improves,  and 
the  motor  and  sensory  symptoms  cease  to  progress,  and 
even  sometimes  become  much  less  marked.  Death,  how- 
ever, inevitably  results,  and  may  be  caused  by  any  of  the 
ordinary  complications  of  spinal-cord  disease,  pneumonia, 
edema  or  gangrene  of  the  lung,  paralysis  of  the  muscles 
of  respiration,  bed-sores,  cystitis,  and  pyelitis,  or  from 
exhaustion  with  heart  failure. 

Diagnosis.— It  should  be  remembered  that  none  of  the 
symptoms  of  syringo-myelia  are  in  any  sense  pathogno- 
monic ;  they  simply  furnish  an  indication  that  there  is  a 
slowly  progressive  lesion  of  the  central  tissues  of  the  cord. 
Experience  has  shown  that  such  a  lesion  is  almost  invari- 
ably gliomatous,  with  cavity  formation,  just  as  it  is  found 
that  a  lesion  confined  to  the  posterior  columns  is  almost 
certainly  sclerotic,  and  so  on. 

A  good  deal  of  confusion  has  been  caused  in  nomen- 
clature of  diseases  of  the  cord,  by  the  publication  of  cases 
the  diagnosis  of  which  has  not  been  verified  by  autopsy. 
In  this  way  many  anomalies  have  been  described,  espe- 
cially in  cases  referred  to  the  group  of  progressive  muscu- 
lar atrophies,  from  the  fact  that  sensory  symptoms  were 
not  given  sufficient  weight  in  forming  a  diagnosis. 

There  are  a  few  diseases  of  the  nervous  system  which 
are  of  protean  type,  and  may  appear  in  almost  any  guise. 
Of  these  hysteria  was  the  earliest  to  attract  attention,  and 
formerly  most  nervous  cases  whose  symptoms  could  not 
be  accounted  for  in  any  other  way  were  brought  under 
this  head.  It  may  be  taken  for  granted  that  syringo- 
myelia, except  in  the  very  earliest  stages,  will  present  ob- 
jective symptoms  which  indicate  organic  disease  with 
certainty  ;  in  most  cases  there  is  paralysis  with  atrophy 
and  the  reaction  of  degeneration  ;  if  this  is  not  found, 
there  are  trophic  changes  much  more  marked  in  char- 
acter than  are  those  which  accompany  a  purely  functional 
disturbance  ;  several  cases  without  paralysis  are  recorded, 
in  which  the  diagnosis  was  made  simply  from  the  occur- 
rence of  painless  spontaneous  fractures  of  bones,  and 
sensory  disturbances  of  the  kind  indicated  above  ;  in  one 
of  these  cases,  reported  by  Schultze,  the  diagnosis  was 
verified  by  autopsy. 

Multiple  sclerosis  has  of  late  years  been  studied  very 
carefully,  and  the  infinite  variety  of  its  lesions  in  posi- 
tion and  extent  recognized  ;  it  is  conceivable  that  a  scle- 
rotic patch  might  occupy  the  central  portion  of  the  cord, 
and  so  cause  the  symptoms  which  are  regularly  found  in 
syringo-myelia  ;  at  the  same  time  I  know  of  no  such  case 
on  record,  and  the  chances  against  its  occurrence  would 
in  any  particular  case  be  very  great. 

The  habit  of  omitting  examination  of  the  peripheral 
nerves  at  the  autopsy  of  cases  of  suspected  disease  of  the 
central  nervous  system  is  in  great  part  the  reason  why 
we  know  so  little  of  primary  and  secondary  nerve  affec- 
tions ;  a  routine  naked  eye  and  microscopical  examina- 

513 


Mffiu     •  •  -  'I  t  «"1  la. 

I  .  i  in  i  u  ■  !.»-)  . 


HANDU  ■      1  III.    MEDICAL   B(  IKN 


kind 

M  '..'. 

iled  from 
H  and  U 

with 

..    il)\  olVI -li 

in  time  it  inn 

lllp- 

of  tin-  i 
m,  in  mi\ 

iml 

iscs    of  the    spinal     i    ■!!  \ 

OUrillc    |.|  ,lc  nr  <ll r- 

n  the 
n      I  Qtil  Ibe  diffcrenl  forma  of  i 

irefully  Btudied  mid  <  !:i--iii«-«J .  it 
will  be  impossible  to  lay  down  fixed  rulea  for  their  dif- 
ferentiation ,  but  it  will  be  | ••  »~->i t.l. ■  to  distinguish  syru 
in\  alia  f  r.pin  most  i if  tin--.-  forma  of  dim  ue  on  thi 
principles  already  laid  down,  and  especially  from  Ibe 
il  striking  fad  that  tbe  motor  and  sensory  symp- 
I  to  be  dl  .   and  not 

In  tbe  distribution  of  the  same  dm 

with  the  di*  ises  mentioned  above 
reful  routine  examination  is  the  only  safeguard,  as 
some  mi;  ma, especially  anaesl  ij  be 

unknown  to  tbe  patient  and  unsuspected  by  the  physl- 
in  distinguish  the  disease  In 
from  those  affections  which  have  a  definitely 
of  these  the  progressive  muscular  atro- 
pin.  distinct  class,  and  may  readily  be  exclud- 

ed in  any  doubtful  case,  by  establishing  the  existent 
lymptoms ;  under  this  head  may  properli 
brought  the  various  forms  of  pseudo  hypertrophy,  which 
rilhout  doubl  I  the  same  disease,  pn  . 

ilar  atrophy  of  spinal  type,  amj  otrophic  lateral 
:  chronic  polio-myelitis  anterior. 
With. ni!  here  the  relation  which  thesi 

-  re  that  they  are  alike  in 
n  any  uncompl  j  mptoms 

must,  from  the  position  <>f  the  lesion,  be  entirely 
A  mistaken  d  (a  motor  ataxia  could  hardly 

myells  in 
which  thi  as  in  tbe  posterior  columns  ; 

in  1 1  ■  ■  (ioll  an 

!i  of  the  disease  in  Lbi 
Ion,  and  lack  lymptoms,  will  serve  to 

■iL'iii-h  the  case  frmn  one  of  tabes.     In  general,  such 

-i-~  as  tumor    ami  ■  avity  formation,  ami  or 

dinary  (nflanunatorj  at  don  have  a  a  rtain  Em  gularity  of 

■  lopment,  no  matter  where  they  begin,  and  iliiTer 

rkedly  from  the  system  diseases,  which,  beginning  in 

run    almost    or  quite   their   entire 

■  rstepplng  the  limits  of  th<  - 

i  in  diseases  a  din- 
,1  much   ■  urate!*  i 

particulai  •  .         Ltthei 
•  •!  with  b  •  under  dii 

■ 
I  \\  liich  i 

• :  hie. 

•  .1  menlngi  al  tumor 

'  *cd 
II    of   tin 

with 

•  merly 

■ 

:    by 
While 

■ 


i 
in  tin 

. ■■:  i 

SI    W<  II 

Little  is  know  unl  • 
8  moderate  pro|x»riion  of   tin   cases   then 

■■  .tli  injury 
of  tin 

that  thl 

holds  that  the  changes  i 

«i  II  in  tin  «  i 
jrraj  matu  r.      I 

agents 

in  tlu- 

The  tely  l'tnl. 

i*  on  record. 

ed   to  the    relief  of  symptom!  and 
iiil'  of  the  general  health  .   i 

ess  is  know  ii.  lit  iiry   - 


TEA  d  leave 

•   Linn.  (C  Thta   Lli  ,.    ■  ■        |  ij. 

f«r       This   includes,  a- 
rirulii,  7%,   i  the  v»  i 

i  to  be  the  origin  oi  them  all 
plant 


TU 


ihraj 


Hi 


ition  isa 
a    met 

hi  k-ht  ifroi 

wild  -tail  it  U-comes 
a  small  tree  of  from 

It   Las    bu 


"J 


Branch 
(BbBm.) 


and 
smooth,  brown   l«rk 

The 

thick 

smooth  a  I  ■ 

short  ;  anceo- 

aliil  1: 

i  r  iii  tin    much   la 
wild  plant,  from  lift' 

•   the  beat 

i  base* 

Fruit.    . 
ripen. 
w  ith  ' 

I  .   .   .-    . 

it  has 


REFERENCE   HANDBOOK   OF  THE   MEDICAL  SCIENCES. 


Syrlngo-Myellau 

Terminology. 


•mm. 


^ ■■' 


Fio. 5084.— Flowers  of  Tea-plant, 
with  Section.     (Baillon.) 


only  been  found  in  an  unquestionably  indigenous  condi- 
tion in  Assam,  where  it  was  discovered  some  fifty  years 
ago  by  Mr.  Robert  Bruce,  as  a  good  sized  tree,  with  very 
large  "leaves.  It  is  now  cultivated  in  many  parts  of  the 
world  ;  first  in  importance  in  China,  where  it  is  said  to 
have  been  domesticated  more  than  a  thousand  years  ago, 
also  in  great  quantity  in  Japan,  Java,  and  India,  to  a  slight 
extent  in  South  America  and  elsewhere,  and  finally  in  the 
United  States,  experimentally. 
Although  it  grows  pretty  well 
in  many  places,  and  is  com- 
paratively hardy,  the  higher 
price  of  labor  is  a  bar  to  its 
profitable  production  in  most 
civilized  countries. 

The  earliest  knowledge  of 
the  use  of  Tea  is  from  the 
Chinese,  to  whom  it  was  famil- 
iar one  thousand  and  perhaps 
two  thousand  years  ago.  It 
was  introduced  into  Japan  in 
the  thirteenth  century,  a.  d., 
and  into  Java  and  India  in  re- 
cent times.  It  was  first  used 
in  Europe  near  the  middle  of 
the  seventeenth  century. 

Tea  is  planted  in  gardens 
and  tended  without  gathering 
until  two  or  three  years  old, 
then  the  leaves  and  buds  are 
plucked  for  two  or  three  suc- 
cessive crops  each  season.  If  green  tea  is  to  be  made, 
they  are  immediately  dried  over  a  heated  stove,  and  after- 
ward colored  more  or  less.  For  black  tea  the  leaves  are 
pressed  in  little  heaps,  and  allowed  to  wilt  and  ferment 
a  little  before  drying,  which  is  effected  in  the  same  way 
as  above  ;  by  this  process  some  of  the  tannin  is  decom- 
posed, and  the  essential  oil  altered  so  as  to  modify  the 
taste  and  smell  a  little  ;  its  color  is  also  very  much  dark- 
ened, as  well  as  that  of  the  infusion  made  from  it.  The 
principal  varieties  of  tea  are  :  Black — flowery  pekoe, 
orange  pekoe,  souchong,  congou,  bohea,  etc.  Green — 
gunpowder,  imperial,  hyson,  young  hyson,  etc.  The 
Teas  of  our  market  are  nearly  always  "  blends,"  made  by 
mixing  several  grades  together. 

The  usual  shape  of  Tea  is  attained  by  compressing 
and  rolling  the  leaves  in  the  hand,  or  upon  a  table  until 
they  are  crumpled  into  the  little 
rolls  or  wads  of  which  commer- 
cial tea  consists  ;  in  the  nicer 
sorts  each  leaf  is  rolled  by  itself. 
Composition. — In  the  propor- 
tions of  the  ingredients  there  is 
considerable  variation,  but, the 
following  are  the  principal  ones  : 
Essential  Oil  from  one-half  to  one 
per  cent.,  which  is  the  source  of 
its  flavor;  Caffeine  (Theine)  from 
Fio.  5085. -Plan  of  Flower.    one.half  to  Uvo  or  three  per  cent. , 

which  gives  it  bitterness.  This 
alkaloid  is  found  in  half  a  dozen  other  plants,  most  of 
which  are  used  somewhere  as  stimulating  food  adjuncts 
(see  Caffeine,  Guarana,  Cola  Nuts,  etc.).  It  is  also  re- 
lated to  Cocaine  and  Theobroma.  The  amount  of  tannin 
in  tea  is  large  (from  twelve  to  seventeen  per  cent.). 

Action  and  Use. — The  large  amount  of  tannin  found 
in  Tea  makes  it  an  active  astringent,  especially  to  those 
unaccustomed  to  its  use.  It  constipates  the  bowels,  im- 
pairs the  digestion,  and  reduces  intestinal  secretion  when 
taken  in  large  quantity  ;  locally  it  makes  tea  a  mild  hae- 
mostatic, and  a  useful  wash  for  indolent  ulcers,  exuberant 
granulation,  etc.  The  essential  oil  gives  to  Tea  its  agree- 
able flavor,  and  a  good  part  of  its  exhilarating  character  ;  it 
relieves  fatigue,  stimulates  thought,  postpones  sleepiness, 
and  cheers  the  mind.  The  caffeine  is  also  a  mental  and 
nervous  stimulant  and  cardiac  tonic  of  considerable  im- 
portance. By  long-continued,  habitual  use  neither  of  the 
above  effects  is  much  felt,  unless  carried  to  the  extent  of 
diminishing  the  appetite  and  developing  dyspeptic  troubles. 


The  least  desirable  of  the  constituents  of  Tea  islheton- 
nin,  it  is  also  one  of  the  slowest  to  dissolve  out,  and  can, 
therefore,  with  a  little  care,  be  largely  left  with  the  dregs, 
The  quicker  an  infusion  of  Tea  is  made  the  more  fra- 
grance and  less  bitterness  and  astringency  it  has,  and  the 
more  slowly,  the  more  tannin.  Tea  for  drinking  should 
be  made  by  pouring  boiling  water  into  a  suitable  vessel 
containing  the  tea  and  allowing  it  to  stand  from  five  to 
ten  minutes,  no  longer.  A  better  way  is  to  rinse  the  cup 
in  boiling  or  very  hot  water  until  it  is  heated  through, 
then  put  in  a  teaspoonful  of  dry  tea,  fill  the  cup  with 
boiling  water  and  allow  to  stand  a  few  minutes.  Tea 
should  never  be  boiled,  or  stand  long  unless  the  tannin  is 
wanted.  If  made  in  an  iron  vessel  or  in  a  tin  one  which 
has  begun  to  wear,  it  will  become  dark  from  the  forma- 
tion of  a  bittertannate  of  iron.  On  account  of  its  almost 
universal  use  over  the  entire  world,  Tea  is  not  often 
available  as  a  medicine  ;  its  effects  are  identical  with 
those  of  coffee,  but  perhaps  more  astringent  and  less  stim- 
ulating than  that  article.  As  is  the  case  with  coffee,  the 
commercial  value  of  Tea  depends  more  upon  its  aroma 
than  on  the  amount  of  caffeine  it  contains. 

Allied  Plants. — There  are  a  dozen  or  more  species 
of  Thea,  one  of  which  is  T/iea  Japonica,  the  beautiful 
Camellia  of  the  gardens.  Besides  this  there  is  nothing  of 
economic  importance  in  the  order. 

Allied  Drugs. — Caffeine,  Coffee,  Theobroma,  Gua. 
rana,  Coca,  etc.  W.  P.  Bolles. 

TERMINOLOGY,  ANATOMICAL.  8  1.  Division  of 
the  {Subject. — Current  anatomical  terms  are  fairly  rep- 
resented in  the  following  Selections,  from  Huxley's 
"  Vertebrated  Animals"  (1873*),  and  from  a  paper  by 
the  same  author  (1881)  : 

A.  ' '  The  red  corpuscles  of  mammalia  are  usually  cir- 
cular." 

B.  "  The  clavicles  of  the  dog  are  always  rudimentary', 
and  are  generally  represented  by  a  gristly  intersection  of 
muscles." 

C.  "In  a  human  foetus  the  manus  and  pes  are  very 
similar  in  size  and  form.'' 

D.  "  Speaking  broadly,  the  back  of  the  arm  corre- 
sponds with  the  front  of  the  leg." 

E.  "  In  the  latter  part  of  the  period  of  gestation  the 
legs  gain  on  the  arms,  and  the  proximal  segments  of  the 
limbs  on  the  distal  ones." 

F.  ','  The  cornua  come  to  lie  somewhat  dorsad  of 
them." 

§  2.  The  terms  included  in  the  foregoing  sentences 
may  be  grouped  primarily  as  follows  : 

I.  Such  as  designate  parts  ;  e.g.,  anus,  manus,  cornua, 
clavicles. 

II.  Such  as  indicate  the  attributes  or  relations  of 
parts  ;  e.g. ,  circular,  red,  similar,  represented,  correspond!, 
proximal,  dorsad. 

Among  the  terms  in  group  II.,  those  referring  to  size 
and  color  need  not  be  specially  considered.  Those  that 
indicate  relations  of  similarity  or  identity  are  enumerated 
in  §  81.  The  terms  which  express  form,  location,  and 
direction  are  discussed  under  Toponymy -|  (p.  583).  The 
terms  embraced  in  group  I.  are  the  names  of  parts, 
organ-names  or  organonyms,  and  their  consideration  con- 
stitutes organonymy.X 

§  3.     Historical    Note. — Aside     from    dictionaries   of 


*  See  list  of  publications  at  the  close  of  this  article. 

i  This  division  is  by  8.  II.  Gage,  the  remainder  by  B.  O.  Wilder  ;  their 
views  upon  both  divisions  of  the  subject  arc.  however,  marly  Identical, 
as  may  be  Been  from  their  joint  publication,  "  Anatomical  Technology" 
ally  the  Introduction,  and  the  Preface  to  the  second  edition), 

In  this  connection  acknowledgment  may  be  modeoi  taluablo  assist- 
ance upon  linguistic  matters  rendered  the  writers  by  their  colleagues, 
past  and  present,  T.  K.  Crane,  Isaac  Flagg,  w.  c;  Sale,  w.  X.  Bewett, 
Tracy  Peck,  and  B.  I.  Wheeler ;  the  last-named  especially  has  Undly 
answered  a  very  large  number  of  queries. 

\  These  terms  ore  from  the  Greek  oi5jia  (a  name),  and  the  words  for 
part  (opyokoiO  and  position  (totto?).  In  the  writer's  earlier  paper-,  and 
In  the  first  edition  of  "Anatomical  Technolog] ,"  the  words  were  spelled 
orgatnonomy  and  toponomy,  as  if  from  oi-o^a.  the  other  form  of  oiO^a. 
The  change  is  made  for  the  sake  of  uniformity  with  tynonym,  etc.,  and 
in  accordance  with  the  considerations  offered  by  0 w  i  1884).     The  ad- 

jeetive   Should   be  iniijtnir.  as  in   patronymic,  rather  than  imi/iiud.  used, 

perhaps  without  reflection,  by  Cones  and  J.  A.  Allen. 
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soft  commissure) ;  color  (substantia  nigra);  shape  (hemi- 
medutta  oblongata);  function  (aqueduct  of  Syl- 
rii/xt ;  course  (vagus) ;  distribution  (pneumogaslric) ;  lo- 
cation  (see  §  13). 

B  13.  Locative  Names. — Names  indicative  of  position 
are  very  common — e.g. ,  anterior  vesicle  ;  mesencephalon  ; 
a"  terminalis ;  ectoglutaus  and  paracentral  lobule. 
Li  native  names  form  two  groups  :  (a)  Such  as  indicate 
the  position  of  a  part  relative  to  another  part,  larger, 
more  important,  or  earlier  designated,  with  which  it  has 
merelv  a  general  association  in  other  respects  ;  e.g.,  para- 
lobule  indicates  the  topographical  relation  of  a 
mesal  area  of  the  cerebrocortex  to  a  fissure  on  the  other 
(lateral)  aspect  of  the  hemicerebruui  ;  lamina  terminalis 
mdfil'tiit  terminate  indicate  the  locations  of  the  parts  in 
question  at  the  extremities  of  the  entire  neuraxis  ;  ad- 
renal signifies  the  neighborhood  of  the  body  formerly 
called  supra-renal  capmle  to  the  kidney  (ren) ;  precum  us 
indicates  that  the  cortical  area  lies  cephalad  of  the  cu- 
neus.  (b)  Such  as  indicate  the  relative  positions  of  parts 
constituting  a  natural  or  conventional  series  ;  for  exam- 
ple, anterior  vesicle  implies  the  existence  of  a  posterior  ; 
posterv)r  commissure  implies  the  existence  of  an  anterior  ; 
mesenceplialon  (middle  brain)  would  have  no  appropriate- 
ness unless  there  were  two  extremes  of  a  series.  The 
advantages  of  locative  names  will  be  presented  farther 
on  (§  54). 

§  14.  Order. — Seventh  cervical  vertebra,  first  rib;  last 
costal  cartilage,  and  fifth  cranial  nerve  imply  the  exist- 
ence of  a  series  of  comparable  parts.  Such  names  might 
be  called  ordinal,  but  they  are  practically  only  a  variety 
of  locative  names,  since  the  general  consent  of  anato- 
mists has  established  the  rule  that,  of  two  or  more  parts 
forming  a  cephalo-caudal  series,  that  nearest  the  head  is 
to  be  taken  as  first.  This  is  applied  likewise  to  the  fingers 
and  toes,  which,  in  the  normal  position  of  the  arms  and 
legs,  form  a  cephalo-caudal  series,  the  thumb  (pollex)  and 
the  great  toe  (hallux)  being  reckoned  as  first  in  the  hand 
and  the  foot  :  on  this  group  of  names,  see  also  the  to- 
ponymic  division  of  this  article,  §  94. 

i  15.  Correlation. — The  adjective  calcarine  (as  applied 

ileus  [fissure])  is  evidently  derived  from  the  noun, 

and  the  stated  collocation  of  the  ectal  depression 

with  the  ental  elevation  is  implied  in  the  correlation  of 

the  two  terms.     Similar  instances  are  hippocampal  from 

hippocampus. 

i  16.  Consistency. — As  appears  in  §  5,  I.,  the  same 
part  is  designated  in  different  passages  as  cord,  spinal 
cord,  and  myelon,  with  no  direct  intimation  that  the  three 
terms  are  equivalents.  In  J.,  it  is  implied  that  all  cere- 
bral depressions  are  sulci,  but  the  first  two  named  are 
called  fixtures,  and  one  of  these  again  is  called  sulcus. 
Within  fifty  pages  of  a  standard  neurological  treatise,  in 
addition  to  the  Latin  crus  fomicis,  there  occur  the  fol- 
lowing vernacular  equivalents:  Fornixschenkel ;  Geicol- 
><kel;  Fornixsaulchen.  Terminological  variety, 
such  as  occurs  in  the  passages  quoted,  may  be  expressed 
by  the  single  word,  pcecilonymy  ;  *  £  72. 

?  17.  Indirect  Pcecilonymy. — The  examples  given 
above  are  of  what  may  be  called  direct  pcecilonymy  ;  i.t .. 
two  or  more  substantives  are  applied  to  the  same  part  ; 
bul  perhaps  even  more  frequent  is  indirect  pcecilonymy, 
or  pcecilonymy  by  implication,  where  one  substantive  is 
applied  to  the  part  itself,  but  to  the  same  or  a  related  ob- 
jecl  i--  applied  either  a  name  or  an  adjective  derived  from 
another  and  totally  different  word.  In  the  translation  of 
a  well  known  article  the  great  cerebral  commissure  is 
called,  as  usual,  corpus  callosum,  but  in  one  passage  oc- 
curs t lie  adjective  "  trabecular  "  (=callosal)  ;  trabali  Latin, 
is)  would  merely  recall  the  obsolete  name  for  the 
callosum,  trabs  cerebri  ;  but  trabecular  implies  irabeeula, 
the  diminutive  of  trabs.  The  former  case  would  be  sim- 
ple, the  latter  is  compound,  indirect  pcecilonymy. 

§  18.  Reference  to  Individuals. — Pons  Varolii  and 
aquaduclus  Sylvii  imply  some  relation  between  the  parts 

*  From  iroiKi'Aos,  various,  changeful,  inconstant ;  cf.,  7roi*ciA6/3ovAo«, 
of  changeful  counsel;  paecilopoda — various  footed.  The  unfamiliar 
term  is  perhaps  the  less  objectionable,  in  th.it  it  stands  for  a  habit  which 
may  ere  long  be  eradicated. 


so  named  and  the  anatomists,  Varolius  and  Sylvius  ; 
such  terms,  derived  from  the  names  of  persons,  are 
called  eponymt  ;  there  are  many  of  them  in  anatomy, 
and  their  merits  will  be  considered  later  ;  £  59. 

§  19.  Authority. — This  may  depend  upon  one  or  more 
of  three  distinct  factors,  viz.,  (a)  antiquity:  (ft)  general 
use  ;  (c)  employment  by  one  or  more  eminent  anatomists. 
Cerebrum  and  cerebellum  are  strictly  ancient  terms. 
Spinal  curd  is  in  almost  universal  use  among  the  laity  and 
anatomists  alike.  Robin's  suggestion  of  m  uraxis  (in  the 
Galloparonym,  neuraxe)  entitles  it  to  consideration  (see 
the  article.  Gross  Anatomy  of  the  Brain,  £  (i) ;  while 
myelon  (also,  in  fact,  an  ancient  term),  proposed  by 
Owen  and  adopted  by  Huxley,  requires  but  few  influ- 
ential adherents  to  supersede  spinal  cord  entirely.  How 
far  priority  and  authority  may  justly  be  disregarded, 
will  be  considered  later  ;  £  44. 

si  20.  Explicitness. — The  verbal  representations  of  ob- 
jects differ  widely  in  this  respect,  i.e.,  as  to  their  com- 
pleteness. For  example,  the  brain  might  be  represented 
either  (1)  by  a  full  description  of  all  its  parts  ;  Or  (2)  by 
the  statement  that  it  is  the  intra-cranial  portion  of  the 
neuraxis  ;  or  (3)  in  place  of  brain,  might  be  used  enceph- 
alou  (eV,  in,  and  K«pa\4),  head),  referring  to  its  location  ; 
or  (4)  any  other  word  in  any  language  might  be  substi- 
tuted, provided  the  substitution  were  announced  ;  or  (5) 
any  abbreviation  might  be  employed  ;  or  (6)  a  Wholly 
artificial  and  conventional  sign  or  number  might  serve 
as  the  written  or  spoken  symbol  of  the  complex  organ. 
These  grades  of  representation  are  contrasted  in  the  fol- 
lowing table : 

Tabular  arrangement  of  the  grades  of  verbal  representa- 
tion of  organs ; 
A. — Descriptions. 

a.  Complete,  or  approximately  so. 

b.  Partial,  constituting  a  definition  or  characterization. 
B. — Designations. 

a.  Natural  or  indicative. 

b.  Artificial  or  arbitrary. 

o.  Names  or  abbreviations. 

/3.   Symbols  ;  signs  or  numbers. 

From  the  above  table  it  will  be  seen  that  the  primary 
distinction  is  between  names  that  are  descriptive  and  those 
that  are  designator!/ ;  between  those  that  make,  as  it  were, 
an  attempt  to  offer  an  account  of  the  parts,  and  those  that 
are  content  with  pointing  out  some  general  feature  with- 
out entering  into  details.  Pone,  fornix,  and  encephalon  are 
good  examples  of  designator}'  terms,  while  a  typical  de- 
scriptive term  is  the  following,  from  Burdach  :  Corpus 
pyramidah  striatum  inferius,  externum,  posticum. 

%  21.  Idionyms. — Among  organonyms  some  are  re- 
stricted in  their  application  to  particular  organs;  e.g., 
cerebellum,  lamina  terminalis;  these  are  comparable  to 
what  are  called  proper  names,  and  may  be  termed 
idionyms  (Gr.,  18w»  and  oeDyua).  Other  organonyms,  like 
common  names,  may  refer  to  any  one  of  many  parts  : 
e.g.,  canal,  sinus,  cavity,  side,  roof,  floor,  segment;  others, 
again,  are  intermediate  in  comprehensiveness,  and  are 
applied  often  to  either  of  several  similar  parts  con- 
stituting a  series;  e.g.,  muscle',  nerve,  a/rtery.  Ventricle 
designates  only  certain  cavities  (of  the  heart,  brain,  and 
larynx);  commissure  is  nearly  confined  to  the  neuraxis; 
ccele  is  used  by  some  for  the  encephalic  cavities  (s  80). 
Owen's  names  for  the  elements  of  a  typical  vertebra,  a  /<- 
//'</;,,_  neur apophysis,  hcemapophysis,  etc.,  are  examples  of 
this  group  of  idionyms. 

Certain  classical  terms  that  had  originally  a  more  or 
less  general  application,  have  come  to  lie  restricted  to 
special  parts.  For  example,  with  both  the  Creeks  and 
Romans,  Sioo-Trjuo.  diastema,  signified  any  kind  of  inter- 
val, more  particularly  in  music  ;  this  latter  meaning 
seems  to  be  retained  for  the  English  form  (Anglo 
paronym),  diasU  m ;  but  in  anatomy,  dtasU  ma  refers  specif- 
ically to  an  interruption  of  the  dental  series  in  either  jaw 
for  the  intrusion  of  the  crown  of  the  canine  belonging  to 
the  opposed  jaw.  In  this  restricted,  idionymic,  sense  it  is 
used  without  definition  by  Huxley  (see  above,  £  5,  IL). 

?  22.   Homonyms.— lu  anatomy  there  arc  words  which, 
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by  their  environment.  Cerebellum,  for  example,  is  a 
Latin  word  ;  but  it  is  also  English  by  adoption  ;  it  oc- 
curs in  English  lexicons,  is  used  in  ordinary  speech,  is 
pronounced  as  any  English  word  would  be,  and  is  not 
usually  italicized  ;  the  same  may  be  said  of  medulla, 
taken  alone,  and  even  of  thalami,  although  the  form  of 
the  Latin  plural  is  retained  (instead  of  the  regularly  Eng- 
lish thalamuses),  and  although  in  the  dionym,  thalami 
it  is  unquestionably  a  Latin  word. 

§  32.  Equivalency. — Among  the  terms  at  the  end  of 
S  R,  A,  all  refer  to  the  same  part  of  the  brain  and  are 
therefore  equivalent  terms.  But,  if  pons  Varolii  be  taken 
as  the  basis,  they  differ  in  this  respect,  viz.,  most  of  them 
are  in  another  language  than  the  Latin,  while  pons  is  in 
that  language  ;  strictly  speaking,  pons  and  pons  Varolii 
are  synonyms,  while  bridge,  Brucke,  pont,  ponte,  and 
puente  are  not,  but  may  be  called  isonyms,  from  the 
Greek  1<ros,  equal.  In  like  manner  trapezium  and  corpus 
trapezoides  are  Latin  synonyms. 

i  33.  Paronyms  and  Heteronyms. — Among  the  equiv- 
alents of  pons  Varolii  other  than  the  Latin  synonyni  pons, 
it  will  be  noted  that  the  French  pont,  the  Italian  ponte, 
and  the  Spanish  puente  are  derived  from  pons,  directly  or 
indirectly ;  while  the  German  Brucke  and  the  English 
bridge  have  no  such  Latin  antecedent  The  former  are 
cognate  with  the  Latin,  the  latter  are  not.  The  former 
are  paronyms  of  the  Latin  pons;  the  latter  are  hetero- 
itumx  or  vernacular  translations.  In  general  terms  the 
relation  between  the  Latin  pons  and  the  French  pont  is 
one  of  pa rony my ;  but  between  pons  and  the  English 
bridge  it  is  one  of  heteronymy. 

Other  familiar  illustrations  are  the  following  : 

Canal  is  derived  from  the  Latiu  canalis,  constituting 
in  fact  the  stem  of  that  word  without  its  case-endings. 
The  difference  between  the  two  is  merely  that  the  one  is 
English  and  the  other  Latin  ;  canal  is  canalis  Anglicized  ; 
it  is  its  paronym.  But  lube,  passage,  trough,  water-course, 
and  aqueduct,  while  they  may  mean  the  same  as  canalis, 
are  totally  different  words  ;  they  have  no  etymological 
relationship,  direct  or  indirect  ;  they  are  heteronyms. 

Vesicle  is  a  paronym  of  the  Latin  vesicula  ;  lobe  is  a 
paronym  of  lobus,  but  mid-brain  is  a  heteronym  of  mesen- 
cephalon. Sylvian  aqueduct  and  aqueduct  of  Sylvius  are 
both  paronyms  of  aquceductus  Sylrii ;  ventricle  is  a  par- 
onym of  the  Latin  ventriculus,  but  the  phrase  "  passage 
from  the  third  to  the  fourth  ventricle,"  is  a  heteronym  of 
the  Latin  polyonym,  iter  <■  lertio  ad  quarlum  venlriculum. 

i  34.  Paronymy  and  heteronymy  among  words  are 
comparable  with  the  relations  of  homology  and  analogy 
among  organs.  An  organ  which  is  the  same  as  another 
in  essential  structure,  is  its  homologue  ;  but  its  analogue 
when  it  merely  subserves  the  same  function  ;  see  ^  81. 

£  35.  So  far,  there  have  been  mentioned  only  Latin 
words  and  their  English  equivalents  ;  but  there  are  par- 
onyms and  heteronyms  in  all  languages.  For  example, 
the  Greek  ara^la  means  disorder  or  irregularity,  and  these 
two  English  words  are  its  heteronyms.  But  the  word 
itself  occurs  in  all  modern  languages  with  such  slight 
modifications  as  adapt  it  to  what  is  called  the  "  genius  " 
or  "spirit"  of  each  tongue.  The  complete  scries  is  as 
follows  :  Greek,  ara^la  ;  Latin,  ataxia  ;  English,  ataxy 
(or  ataxia)  ;  Spanish,  ataxia  ;  Italian,  atassta;  French, 
ataxie  ;  German,  ataxic.  Each  of  these  is  a  geographical 
variety,  so  to  speak,  of  the  original  ;  it  is  as  if  one  and 
tlir  same  individual  were  simultaneously  an  inhabitant 
of  seven  different  lands,  and  in  each  adopted  the  dis- 
tinctive costume  of  the  people. 

i  86.  Paronymization. — The  application  of  the  prin- 
ciple of  paronymy  in  a  given  case  is  paronymization,  or 
the  word  is  said  to  be  paronymized.  The  several  forms 
of  the  process  are  indicated  in  the  following  table  : 

Table  of  the  names  of  special  forms  of  paronymization. 
To  convert  into  English  is  to  Anglicize. 
"     French  "  "  Gallicize. 
"     German"  "Germanize. 
"     Italian     "    "  Italianize. 
"    Latin      "  "  Latinize. 
"    Greek     "  "  Hellenize. 


Proper  names  offer  familiar  examples  of  paronymy. 
The  English,  John,  Charles,  and  William  ;  the  German, 
Johann,  Karl,  and  WiUielm,  and  the  Latin.  Johannes, 
Carolus,  and  Guilielmus,  are  all  paronyms  of  one  another. 

Paronyms,  then,  are  like  naturalized  foreigners  ;  they 
are  words  that  have  been  adopted  into  another  than  their 
original  tongue  ;  and  the  process  of  paronymization  (in- 
cluding the  several  specific  forms,  Latinization,  Anglici- 
zation,  etc.),  may  be  defined  as  word-adoption,  word-ap 
propriation,  word-assumption,  or  word-borrowing. 

£  37.  Although  the  term  paronymy  was  published  only 
a  few  years  ago  (in  the  writer's  paper  (1885*),  and  in 
"Anatomical  Technology"  (1886),  preface  to  second 
edition),  the  process  of  paronymization  dates  back  to 
the  time  of  the  first  conversion  of  a  Greek  word  into  a 
Latin.f  and  there  are  more  or  less  distinct  recognitions  and 
even  designations  of  it  in  various  writings.  In  Webster's 
dictionary  the  words  in  brackets  are  commonly  paro- 
nyms, while  the  definitions  are  more  often  heteronyms. 
In  the  preface  to  his  translation  of  the  "  Iliad,"  William 
Cullen  Bryant  remarks,  "The  names  have  become  nat- 
uralized in  our  language  for  centuries,  and  some  of 
them,  as  Mereury%  Vulcan,  and  Diana,  have  even  been 
provided  with  English  terminations."  Haldeman  notes 
(1843,  20)  that  "the  similarity  of  some  words  is  so  great 
in  different  languages,  that  they  look  like  old  acquaint- 
ances, upon  seeing  them  for  the  first  time."  A  recent 
writer  (Hutchinson,  New  York  Medical  Record,  October 
25,  1885,  471)  declares  that  "  Latin  names  should  be  re- 
duced to  English,"  although  neither  he  nor,  so  far  as 
the  writer  is  aware,  any  other  has  described  or  designated 
the  process  by  which  the  reduction  is  to  be  accomplished. 

§  38.  Holoparonymy  and  Meroparonymy. — When  a 
Latin  or  Greek  word  has  been  adopted  or  naturalized 
into  all  modern  languages,  then  it  is  an  example  of  holo- 
paronymy (Gr.  '6\os,  complete).  Such  is  the  series 
from  the  Greek  tpyauov  ;  Latin,  orgauum  ;  English,  or- 
gan ;  French,  organe  ;  Italian,  organo  ;  German,  organ. 
Ataxia  has  been  mentioned  (§  35)  ;  others  are  anatomy, 
and  mulus.  Some  lack  but  one  of  the  series  ;  e.g. ,  agonia, 
fibra,  stella  ;  but  these,  with  the  host  of  cases  (easily  found 
in  any  large  English  dictionary)  in  which  two  or  more 
possible  forms  are  wanting,  may  be  accepted  as  illustra- 
tions of  partial  paronymy  or  meroparonymy  (Gr.  /xtpos. 
partial). 

§  39.  Paronyms  other  than  Nouns. — Literally,  of 
course,  only  names  (substantives)  can  be  paronyms, 
but  the  multiplication  of  terms  may  be  avoided  by  ap- 
plying the  word  and  its  derivatives  to  other  parts  of 
speech.  The  Latin  adjective,  ritalis,  for  example,  be- 
comes titale,  in  Italian,  but  vital  in  English  and  French  ; 
the  German  would  probably  be  ritalisch.  The  English 
organic,  and  the  French  organigue,  are  paronyms  of  the 
Latin  organicux.  The  English  verb  move  is  paronymized 
from  the  Latin  moveo,  and  the  adverb  nobly  from  nobi- 
liter. 

§  40.  Paronymic  Dimorphism. — In  some  cases  more 
than  a  single  form  has  been  adopted  in  a  given  language. 
Sometimes  both  of  these  refer  to  the  same  part,  e.g., 
pedunculua  and  peduncle ;  sometimes  to  distinct  parts, 
e.g.,  ligula,  and  lingula,  both  primarily  diminutives  of 
Hi, I/mi.  Besides  canal,  channel  and  kennel  are  paronyms 
of  canalis. 

£  41.  Anaparonyms. — In  a  few  cases,  a  word  which 
had  already  been  adopted  from  one  language  into  an- 
other has  been  readopted  into  its  original  source,  with  :t 
second  change  of  form  ;  e.g.,  the  English  In  if  is  a  paro- 
nym of  the  French  bceuf,  and  this  in  its  turn  has  been 
anaparonymized  in  French  restaurants  as  bif.  For  the 
word,  anaparonymized,  warranting  anaparonym,  anapar 
onymy,  and  anaparonymization,  the  writer  is  indebted  to 

his   colleague,  Professor   B.    I.    Wheeler,   who   cited  &i>a- 
PclwtQw — rebaptize  ;  other  words  in  which   "»"   has   the 


*  Paronymy  versus  Heteronymy.  etc.,  Jour,  of  Nervous  and  Mental 
Disease,  July,  1886. 

1  As  complicity  described  i>y  Campbell:  ■■When  a  convenient  Latin 
word  was  wanting.  In  making  their  translations,  the  Romans  never 
stopped  to  coin  one   of  ttic-ir  own.  but   took  the   Greek  wont  and    dre— eil 

it  in  Roman  type  and  terminations." 
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course  of  time,  have  laid  aside  their  primary  sense,  and 
hegun  to  be  used  as  arbitrary  names"  (Barclay). 

Aph.  XXVII.  "It  is  an  old  maxim  accepted  by  the 
best  logicians,  that  no  name  is  so  good  as  that  which  sig- 
nifies the  total  idea  or  whole  subject,  without  calling 
prominently  to  mind  any  one  particular  quality,  which 
is  thereby  apt  to  be  deemed,  undeservedly,  more  essential 
than  the  rest"  (Owen). 

Aph.  XXVIII.  "  The  practice  of  anatomists  of  the 
soundest  judgment  has  usually  been,  to  transfer  the  an- 
thropotomical  name  or  phrase  to  the  answerable  part 
when  detected  in  other  animals.  The  objection  that  the 
original  descriptive  or  otherwise  allusive  meaning  of  the 
term  seldom  applies  to  the  part  with  equal  force  in  other 
animals,  and  sometimes  not  at  all,  is  one  of  really  little 
moment  :  for  the  term  borrowed  from  anthropotomy  is 
soon  understood  in  an  arbitrary  sense,  and  without  re- 
gard to  its  applicability  to  the  modified  form  which  the 
namesake  of  the  human  bone  commonly  assumes  to  suit 
the  ends  required  in  the  lower  species.  No  anatomist, 
for  example,  troubles  himself  with  the  amount  of  resem- 
blance to  a  crow's  or  other  bird's  beak  in  the  'coracoid  ' 
bone  of  a  reptile,  or  with  the  want  of  likeness  of  the 
■kangaroo  '  coccyx '  to  the  beak  of  a  cuckoo  ;  or  of  the 
whale's  '  vomer  '  to  a  ploughshare  ;  or  ever  associates  the 
idea  of  the  original  mystic  allusion  of  the  anatomical 
term  sacrum  with  his  description  of  that  bone  in  the 
megatherium  or  other  monster.  Common  sense  grate- 
fully accepts  such  names  when  they  become  arbitrary,  as 
cat  or  calomel,  and  when  such  concretes  or  adjectives  as 
coccygeal,  vomerine,  and  sacral  can  be  employed  to  teach 
the  properties  or  accidents  of  their  subjects  "  (Owen). 

Aph.  XXIX.  "  The  chief  improvement  which  the 
language  of  anatomy,  based  upon  that  of  anthropotomy, 
must  receive  in  order  to  do  its  requisite  duty,  is  the  sub- 
stitution of  names  for  phrases  and  definitions  ;  and  this 
is  less  a  change  of  nomenclature  than  the  giving  to  an- 
atomy what  it  did  not  before  possess,  but  which  is  abso- 
lutely requisite  to  express  briefly  and  clearly,  and  with- 
out periphrasis,  propositions  respecting  the  parts  of 
animal  bodies.  Such  names  should  be  derived  from  a 
universal  or  dead  language,  and  when  Anglicized,  or 
translated  [adopted  or  paronymized  ?]  into  other  modern 
equivalents,  ought  to  be  capable  of  being  inflected  ad- 
jectively  "  (Owen). 

Aph.  XXX.  "  In  proposing  a  definite  name  for  each 
distinct  bone,  .  .  .  I  have  sought  earnestly  to  reduce 
tin-  amount  of  reform  to  the  minimum  allowed  by  the 
exigencies  of  the  case  "  (Owen). 

Aph.  XXXI.  "In  substituting  names  for  phrases,  I 
have  endeavored,  conformably  with  another  of  Dr. 
Whewell's  canons  (Aph.  XVII.,  Op.  cit.,  p.  cxvii.)  [see 
i  52],  to  approximate  the  sound  of  the  name  as  nearly 
B8  possible  to  those  of  the  leading  terms  of  the  definition 
or  phrase,  as  e.g.,  alisphenoid  for  '  ala  media,  etc..  sphe- 
is,' and  for  '  grandeaiU  du  sphenoide;'  orbitosphenoid 
for  'nli  aupt  rim-  sen  orbitalis,  etc..  gplienoidaZis,'  and  for 
*aile  orbitaire  <<n  sphenoide  '  "  (Owen). 

Aph.  XXXII.  "  I  fully  admit  the  inconvenience  of 
any  change  in  itself,  and  the  mischief  which  ensues  when 
affectation  of  precision  of  language-  takes  the  place  of  ac- 
curate knowledge  of  the  objects  of  language.  For  the 
accomplished  anatomist  anil  physiologist  names  are 
scarcely  of  even  secondary  importance.  But  for  the 
learner  it  is  otherwise  ;  and  experience  of  the  difficulties 
which  ambiguous  or  misleading  names  occasion  to  stu- 
dents has  led  me  to  note  down,  from  time  to  time  during 
'lie  last  ten  years,  those  points  which  I  have  found  most 
troublesome,  and  which  may  be  improved  with  the  least 
amount  of  change  "  i  Pye-Smith). 

Aph.  XXXIII.  "The  most  important  characters 
which  nomenclature  in  anatomy,  as  in  any  other  branch 
of  science,  ought  to  possess  are  clearm  xx  and  coiivt  nu  net . 
Each  object  should  have  only  a  single  name  in  use.  and 
each  name  should  be  sufficiently  distinctive  "  (Pye-Smith). 
_  Aph.  XXXIV.  "  A  name  should  first,  if  possible,  eon 
sist  of  a  single  word,  for  the  reason  just  given,  as  well  as 
for  the  practical  advantage  of  brevity.  Many  anatomi- 
cal  terms,  as  foramen  lacerum  medium  basis  eranii  and 


iter  e  terlio  ad  quartum  tentriculum  cerebri,  are  explana- 
tory phrases  which  become  intolerable  when  quoted  ha- 
bitually. Secondly,  it  should  also  be  capable  of  forming 
,n,  adjective.  This  is  an  additional  reason  against  a  bi- 
nominal nomenclature.  In  the  third  place,  every  name 
should  have  its  Latin  as  well  as  a  vernacular  equivalent. 
Besides  euphony  and  flexibility  in  forming  adjectives 
and  compounds,  the  community  of  scientific  interest 
amoug  civilized  nations  makes  this  an  indispensable  rule. 
It  is  scrupulously  followed  by  zoologists  and  botanists, 
with  the  best  results,  and  its  neglect  by  anatomists  is  al- 
ways inconvenient"  (Pye-Smith). 

Aph.  XXX  Y.  New  terms  are,  at  best,  necessary  evils, 
hence  their  formation  must  be  justified  by  something 
more  than  their  logical  or  etymological  correctness. 
They  should  present  some  advantage  over  existing  terms 
in  respect  to  brevity,  or  accuracy,  or  correlation,  or  ca- 
pacity for  inflection  or  euphony  ;  and  even  all  these 
should  not  warrant  their  introduction  unless  it  were  ap- 
parent that  they  were  likely  to  be  used  somewhat  often. 

Aph.  XXXVI.  "  Words — so  innocent  and  powerless 
are  they,  as  standing  in  a  dictionary  ;  how  potent  for 
good  and  evil  they  become  to  one  who  knows  how  to 
combine  them"  (Hawthorne). 

Aph.  X  XXVII.  "  The  Greek  and  Latin  are  both  sanc- 
tioned in  our  present  nomenclature  ;  I  should  be  inclined. 
notwithstanding  the  opprobrium  attached  by  some  to 
certain  connections  and  intermarriages  amoug  harmless 
vocables,  not  to  reject  the  co-operation  of  the  two  lan- 
guages in  any  form,  where  experience  shows  it  to  be 
convenient,  useful,  or  necessary"  (Barclay). 

Aph.  XXXVIII.  "  Meaning  does  not  exist  in  a  word 
by  virtue  of  its  root  or  its  history.  The  question  is  not 
what  the  word  has  stood  for  in  the  minds  of  persons  long 
since  dead,  but  what  it  stands  for  now  in  the  minds  of 
the  living  "  (Popular  Science  Monthly). 

Aph.  XXXIX.  "  It  is  full  of  Latinisms,  Gallicisms, 
Germanisms,  and  all  isms  but  Anglicisms"  (Lord  Ches- 
terfield). 

Aph.  XL.  "The  improvement  of  scientific  speech 
thus  far  has  been  made  under  compulsion,  for  the  mosl 
part  by  persons  caring  little,  perhaps  knowing  little,  of 
the  rational  laws  of  language  ;  and  has  spawned  a  my- 
riad of  linguistic  monstrosities  that  cannot  live  in  the 
mouths  of  Christian,  Pagan,  or  Jew.  .  .  .  What 
should  be  done  is  to  make  the  technical  terms  grateful  to 
the  cultivated  literary  sense.  .  .  .  Then  no  one  can 
read  anything  worth  reading  at  first  hand  without  learn 
ing  these  technicalities,  and  then  the  technicalities  will 
be  drawn  into  the  popular  speech  and  displace  the  old 
names  and  forms  "  (March). 

Aph.  XLI.  "  The  happy  facility  for  combination 
which  the  German  language  enjoys  has  long  enabled  the 
very  eminent  anatomists  of  that  intellectual  part  of  Eu- 
rope to  condense  the  definitions  of  anthropotomy  into 
single  words  ;  but  these  combinations  cannot  become 
cosmopolitan;  such  terms  as  "  zwisclu  nkiemendeckehtuck," 
are  likely  to  be  restricted  to  the  anatomists  of  the  country 
where  the  vocal  powers  are  trained  from  infamy  to 
iheir  utterance  "     (<  )wen). 

Aph.  XLII.  "  By  persons  who  commonly  speak  the 
English  language,  many  of  the  commoner  Latin  words 
have  ceased  to  be  considered  as  foreign,  and.  except 
when  combined  with  other  Latin  words  or  inflected  ac- 
cording to  Latin  forms,  are  treated  as  English  by  adop- 
tion [paronyms]  "  (Dr.  F.  P.  Poster). 

Aph.  XLI  1 1.  Either  classiealism  or  vernacularism. 
either  exoticism  in  nomenclature  or  csoticism.  may  be  in- 
dulged so  inconsiderately  as  to  become  a  "  fail."  No- 
menclature demands  care  and  attention  ;  but  one  must 
avoid  becoming  a  doctrinaire.  The  "happy  mean" 
should  be  maintained. 

Aph.  XLI  V.  It  would  be  obviously  unfair  to  ask 
the  anatomists  of  other  nationalities  to  adopt  the  vernac- 
ular names  of  any  one  modern  tongue  ;  but  none  of  them 
can  seriously  object  to  technical  terms  derived  from  the 
dead  languages,  which  are  the  source  of  SO  many  of  their 
common  words. 

Aph.  XLV.     "Technical  terms  of  science  should  re- 
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§46.  Advantages  of  Mononyms  over  Polyonyms.* — 
A.  From  the  former,  adjectives  may  be  regularly  de- 
rived ;  e.g.,  from  caUosum,  callosal  ;  from  hippocampus, 
hippocampal  ;  from  thalamus,  thalamic.  Notwithstand- 
ing the  occasional  introduction  of  verbal  monstrosities 
like  pia-matral,  it  is  generally  admitted  that  polyouymic 
adjectives  are  undesirable  ;  indeed  some  writers,  who 
still  adhere  to  the  polyouymic  nouns,  employ  the  monony- 
ruic  adjectives. 

B.  Mononyms  are  readily  compounded  with  other 
words;  e.g.,  calloso-marginalis ;  subthalamicum ;  such 
compounds  could  not  well  be  formed  from  corpus  callo- 
sum  and  t/ialamus  opticus. 

C.  Mononyms  are  constant  in  form,  excepting  for  the 
regular  derivatives,  numbers,  cases,  adjectives,  and 
paronyms  ;  whereas  polyonyms  are  subject  to  variations 
of  several  kinds  : 

(a)  By  the  omission  of  words;  e.g. ,  thalamus  nervi 
optici  is  commonly  written  thalamus  opticus.  The  com- 
pound, opto-striated  body,  which  occurred  first  in  its 
French  form,  is  ambiguous  because  the  definite  noun, 
thalamus,  has  been  omitted,  leaving  the  indefinite  adjec- 
tive opto,  itself  contracted  from  optico. 

(b)  By  the  conversion  of  qualifying  words  into  other 
parts  of  speech  ;  e.g.,  the  English  translation  (heteronym) 
of  pons  Varolii  is  bridge  of  Yarolius  ;  but  Yarolian  bridge 
has  also  been  employed. 

(c)  By  the  substitution  of  wholly  different  words  for 
one  or  more  of  the  components  ;  e.g.,  commissura  thala- 
morum,  commissura  mollis,  and  commissura  intermedia  are 
liable  to  be  used  interchangeably  ;  medicommissura  is  in- 
variable. 

(d)  When  a  term  comprises  three  or  more  words  it  is 
subject  to  permutation,  i.e.,  to  the  transposition  of  its 
components  ;  e.g.,  Fissura  occipito-parietalis and  F.  pari- 
etooccipitalis ;  these  transpositions  are,  of  course,  more 
frequent  among  lengthy  German  combinations  ;  the  sub- 
ject is  also  considered  under  the  head  of  Pcecilonymy 
(§  72). 

(e)  Polyonymic  adjectives  are  subject  to  intentional, 
and  even  accidental,  variation.  The  gyre  designated  by 
Owen  as  subfrontal,  has  been  named  inferior  frontal,  in- 
fero-frontal,  and  inferofronial,  lower,  first,  and  third,  as 
well  as  Droca's. 

D.  Mononyms  may  be  more  uniformly  abbreviated. 
According  to  present  methods,  one  and  the  same  part,  the 
commissura  anterior,  might  be  indicated  upon  figures  by 
c.a.  (Latin  or  French),  a.c.  (English),  and  v.c.  (German)  ; 
a  single  word  like  prmcommissura  would  always  have  an 
abbreviation  beginning  pre.  With  the  middle  commis- 
sure, which  is  also  known  as  the  soft,  the  gray,  and  the 
thalamic,  the  opportunities  for  abbreviational  diversity 
would  be  correspondingly  numerous. 

E.  Aside  from  systematic  abbreviation,  polyonyms  are 
subject  to  irregular  and  often  inelegant  abridgement. 
In  one  and  the  same  paper  occur  corpus  callosum,  corp. 
CaUosum,  corp.  ratios.,  and,  finally,  corpus.  In  another, 
corpus  quadrigeminum,  corp.  quadrigem.,  corp.  quadrig., 
and  corp.  quad.  ;  in  a  third,  inn-tux  peduncularis  trans 
versus  is  not  merely  abbreviated  to  tr.  ped.  tr.,  but  va- 
riously abridged  to  tractus  peduncularis  trans.,  tractus 
pedunrl.  tr.,  tractus  ped.  trans.,  and  tractus  ped.  tr. 

F.  Mononyms  are  usually  shorter  than  the  correspond- 
ing polyonyms.  The  prepositions  jirm,  post,  sub,  super, 
intra,  extra,  ento,  ecto,  medi,  meso,  etc.,  are  all  shorter 
than  the  adjectives  having  the  same  force,  viz.,  anU  Hoi', 
posterior,  inferior,  superior,  interior,  exterior,  ental,  eclal, 
middle,  or  intermediate.  Hence  there  results  from  com- 
position with  them,  not  only  the  advantage  of  a  mono- 
nym,  but  also  the  actual  reduction  in  the  number  of  let- 
ters and  syllables.  The  following  are  examples  of  this 
reduction  ;  Pimped  unculus  for  pedunculus  anterior  ;  post- 
geniculum  for  geniculum  posterius ;  medicommissura  for 
commissura  media;  subfrontaUs  for  frontalis  inferior  ; 
superoccipitalis  for  occipitidis  superior. 

In  this  connection  three  points  are  to  be  observed  : 

1.  The  length  of  a  term  may  be  affected  by  (a)  the 

*  Fur  convenience,  it  is  assumed  that  these  are  Latin,  or  in  Latin  form. 


number  of  words  ;  (b)  the  number  of  syllables  in  each 
word  ;  (e)  the  number  of  letters  in  each  syllable. 

2.  One  or  two  of  these  elements  may  be  counteracted 
by  the  others  ;  for  example,  although  corpus  caUosum  is  a 
longer  term  than  caUosum,  and  hippocampus  &  longer  word 
th&nJrfppoeamp,  and  bough  a  longer  word  th&nbow,  yet  inde- 
fatigability,  a  mononym,  is  longer  than  the  dionym  corpus 
caUosum,  and  the  monosyllabic  though  is  longer  than  the 
dissyllabic  also.  Hence,  in  any  generalization  respecting 
the  length  of  terms,  it  is  necessary  to  add,  or  understand, 
the  qualification,  "  other  things  being  equal,"  ceteris  pari- 
bus, which  may  be  abbreviated  as  c.p. 

These  generalizations  are  then  as  follows  :  Polyonyms 
are,  c.p.,  longer  than  mononyms.  Polysyllables  are, 
c.p.,  longer  than  oligosyllables,  i.e.,  monosyllables,  dis- 
syllables, and  trisyllables. 

3.  The  written  length  of  a  term  is  affected  by  all  three 
of  the  elements  above  named  ;  but  its  spoken  length  is 
practically  dependent  upon  only  the  number  of  words 
and  syllables  ;  e.g.,  as  written,  bough  and  eight  are  longer 
than  bow  and  ate,  but  as  spoken  they  are  equal. 

G.  A  mononym  is  capable  of  adoption  into  any  other 
language,  either  unchanged,  or  with  so  slight  a  modifica- 
tion as  not  to  prevent  its  ready  recognition.  With  most 
polyonyms,  the  transfer  to  either  English  or  German  in- 
volves either  a  change  in  the  order  of  words  ;  e.g. ,  when 
thalamus  opticus  becomes  optic  thalamus  ;  or  a  change  in 
the  words  themselves;  e.g.,  when  substantia  cinerea  be- 
comes gray  matter.     On  this  point  see  §  30. 

§  47.  Between  longer  and  shorter  words  there  is  merely 
a  difference  of  degree,  e.g. ,  cms  and  pedunculus;  be- 
tween a  Latin  word  and  its  vernacular  equivalent  or 
heteronym  (e. g.,  pedunculus  and  footlet) ;  or  its  paronym 
(jjeduncle)  the  choice  might  depend  upon  individual  pref- 
erence ;  but  mononyms  and  polyonyms,  terms  of  one  word 
each  and  terms  of  two  or  more  (e.g. ,  pedunculus  and  pe- 
dunculus cerebelli)  differ  in  kind  ;  it  is  not  a  question  of 
size  or  euphony,  but  of  essential  endowment  and  capac- 
ity. The  mononym  is  to  the  polyonym  as  is  the  water 
to  the  earth,  or  as  is  the  bird  to  the  tortoise. 

§  48.  The  desirability  of  replacing  polyonyms  by  mon- 
onyms is  in  direct  ratio  with  the  frequency  with  which 
the  part  is  mentioned,  and  with  the  need  of  employing 
corresponding  adjectives.  Hypophysis  (formerly  pitui- 
tary body)  and  conarium  (formerly  pineal  gland)  are 
much  more  frequently  named  since  the  discover)'  that 
the  former  has  peculiar  developmental  relations  with  the 
pharynx,  and  the  latter  even  more  remarkable  connec- 
tions with  a  vestigial  organ  of  sight.  So  long  as  the 
thin  sheet  of  nervous  tissue  just  dorsad  of  the  chiasma 
was  regarded  as  insignificant,  and  as  occasionally  absent, 
either  lamina  cinerea  or  lamina  t<  rminalis  might  not  be  so 
objectionable  ;  but  its  now-admitted  morphological  im- 
portance as  the  cephalic  boundary  of  the  encephalic 
cavities  justifies  the  use  of  the  mononym,  terma.  The 
orifice  left  by  the  removal  of  the  hypophysis  and  infun- 
dibulum  had  apparently  received  no  name  up  to  1880; 
foramen  infundibuli  was  a  sufficiently  appropriate  de- 
scriptive term  ;  but  the  frequency  of  its  mention  in  notes 
respecting  the  preservation  of  the  brain  led  the  writer  to 
discard  it  in  favor  of  lura,  at  the  same  time  that  ali-uhol- 
injection  was  reduced  tn  al  inject  ion  (after  the  analogy  of 
aldehyde  from  alcohol  dehydroi/enalus). 

§  49.  A  good  illustration  of  the  principle  that  onymic 
improvement  commonly  attends  any  awakening  of  interest 
in  parts,  so  that  they  are  discussed  by  more  persons  or 
more  frequently  by  some,  is  afforded  by  the  prompt  ac- 
ceptance of  Broca's  arbitrary  and  sometimes  Greek  names, 
mostly  unfamiliar  and  non-suggestive,  for  the  various 
points  on  the  head  and  skull  which  have  I"  be  recognized 
in  operations  involving  the  brain.  In  the  last  edition  of 
"  Gray,"  the  editor  gives  very  compact  definitions  of  the 
mononyms  nasion,  ophyrion,  bregma,  obelion,  lambda, 
inion,  boston,  asterion,  gonion,  stephanion,  and  pterion. 
Nor  is  it  any  valid  objection  to  these  new  terms  that,  al- 
though only  eleven  in  number,  nearly  one  hundred  words 
are  required  to  define  them. 

The  first  two  cervical  vertebra'  alone  have  mononymic 
titles;  but  were  there  similar  anatomical,  physiological, 
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§  56.  Formation  of  Locative  Mononyms. — Two  distinct 
questions  are  involved  :  (a),  the  selection  of  the  substan- 
tive ;  *  (b),  the  choice  of  the  prefix.    For  example,  the  cere- 
bellum is  connected  with  other  parts  of  the  brain  by  three 
fibrous  bundles  at  each  side,  continuous  respectively  with 
the  pons,  the  mesencephal,  and  the  postoblongata. "  I  low- 
may  they  be  most  conveniently  distinguished  "from  other 
parts  and  from  one  another  ?     Each  has  received  many 
nanus;    that  which  connects   the  cerebellum  with    the 
postoblongata  has  been  known  by  at  least  twenty-three 
net  Latin  titles,  besides  many  in  other  languages. 
The  Latin  names  are  as  follows:  Corpus  olivare poste- 
cp.,pyramidale  anterius;  cp.,pyramidale  inferius; 
cp.,  pyramtdale  laterals  ;  r//.,  pyramidale  posterhts  ;  cp., 
rme ;   crus  cerebeUi  ad  meduUam  obhngatam;   cms 
,'  descendens ;    crux   cerebeUi   posticum;    eminentia 
■  i-  ')uIM  rhachidici ;  eminentia  pyramidalis ;  pars 
trunci  medulla  a  rebelli,  quipertinet  ad  partem  posteriorem 
medulla  oblongata ;  processus  a  cerebeUo.  ml  meduUam  ob- 
longatam  ;  pre.    cerebeUi  ml   meduUam   oblpngatam ;  pre. 
7  inferior ;   pre.    cerebeUi  posterior ;   pre.    cerebeUi 
fortius;  radix  cerebeUi ;  pedunculus  chorda  spinalis ;  pdcl. 
a  oblongata;  pdcl.  cerebeUi  tertiusj  pdcl.  cerebeUi  in- 
ferior; pdcl.  cerebeUi  posterior. \ 

i  57.  Among  the  substantives  in  the  above  list,  corpus 

is  so  vague  and   common   that  it   means   nothing,   ami 

should  be  eliminated  from  all  terms.  +     Eminentia   and 

ws  more  commonly  refer  to  elevations  with  a  free 

apex.     The  choice  lies,  therefore,  between  cms  and  p,  - 

■''is,  which,  also,  are  more  commonly  employed  than 

the   others.     The   latter   is   preferred   on  the  following 

nds  : 

1.  It  is  more  generally  used  in  this  sense  ;  while  crux 
is  more  commonly  applied  (as  the  Latin  plural,   crura 

■  i  to  the  fibrous  tracts  between  the  pons  and  the 
chiasma. 

2.  There  are  two  diverging  crura,  as  the  human  legs 
form  a  pair  ;  but  there  are  three  pair  of  peduncles,  and 
the  word  less  directly  suggests  the  actual  limbs. 

'■).  Locative  mononyms  indicative  of  relative  position, 
prmcrux.  medicrus,  and  postcrus,  are  less  euphonious  than 
prcepedunculus,  etc.  § 

s  58.  If  the  "  pedunculus  cerebeUi  posterior  "  be  called 
postpedunculus,  two  corollaries  naturally  attend  :  1,  The 
other  two  "  footlets  "  become  respectively  medipedu ncu 
bis  and  prapedunculus  ;  2,  the  general  name,  pedunculus, 
should  not  be  applied  to  other  encephalic  parts  ;  habena 
is  already  replacing  pedunculus  conarii,  and  it  is  probable 
that  a  suitable  mononym  will  be  found  for  pedunculus 
wrporis  caUosi.  Even,  however,  without  the  above  re- 
striction, so  that  absolute  explicitness  might  require  the 
three  cerebellar  parts  here  under  consideration  to  be 
named  collectively  pedunculi  cerebeUi,  each  of  the  three 
locative  mononyms  becomes  a  definite  name  or  idionym  ; 
there  may  be  many  pedunculi,  but  only  one  pair  of  parts 
can  now  be  called  postpedunculi  ;  the  word  has  become  an 
idionym,  or  name  with  a  restricted  application  (see  §  21). 

3.  Crus  being  no  longer  applicable  to  either  of  the 
cerebellar  peduncles,  it  may  be  reserved  as  a  mononymic 

*  With  certain  targe  groups  of  parts,  fissures,  gyres,  arteries,  etc.,  the 
entire  name  cannot  be  a  mononym  ;  a  polyonymic  adjective,  however, 
may  be  mononymized  by  selecting  a  main  adjective  and  combining  it 
with  a  prefix  (see  §  25). 

t  Two  other  mononyms  for  ttie  part  in  question  have  been  suggested, 
though  not  insisted  upon,  by  Spitzka.  liextibracliium  (Science.  April  II, 
18S1,  p.  1H5)  is  an  admirable  compound,  and  the  same  may  be  said  of  its 
correlatives,  ponllbrachUcm  and  teymeiU/hrarhium ;  but  brivhium 
seems  to  have  become  well  fixed  upon  parts  of  an  adjoining  segment, 
one  of  which  (brachium  posterius—postbracJihini)  is  connected  with  the 
same  (postgeminal)  lobe  as  the  tegmentibraehium,  constituting  a  source 
of  ambiguity.  To  myelobrachium  (New  York  Medical  Record,  October 
11,  1884,  p.  395)  there  pertains  the  same  objection  as  to  brachium,  and 
also  there  is  the  undesirable  implication  of  an  immediate  macroscopic 
continuity  with  the  myel,  rather  than  with  the  oblongata. 

*  There  are  about  one  hundred  Latin  encephalic  names  beginning  wii  h 
corpus;  rid  of  them,  neuronymy  is  relieved,  lightened,  literally  disem- 
bodied. 

§  To  offset  these,  there  seems  to  the  writer  but  one  argument  in  favor 
of  retaining  pedunculus  for  the  mesencephalic  crus,  viz.,  the  existence 
of  Gndden's  name,  tractus  pedunculi  transversus,  for  a  band  crossing 
the  part ;  but  even  if  this  polyonym  is  not  replaced  by  the  writer's  mono- 
nym. cimbla,  it  could  easily  become  tractus  cruris  transversus  with 
no  lack  of  explicitness. 


substitute  for  crus  cerebri;  this  latter  is  not  merely  a  dio- 
nym.  but  actively  misleading,  inasmuch  as  it  implies  a 
direct  connection  with  the  cerebrum.  When  first  intro- 
duced (in  1671,  by  Wharton),  cerebrum  included  the  thai- 
ami,  and  even  the  gemina,  representing  two  other  seg- 
ments of  the  brain  ;  but  its  present  restriction  to  the 
prosencephal  leaves  the  crura,  the  mesencephalic  floor, 
connecting  the  epencephal  with  the  diencephal.  Crus  is 
no  longer  needed  tor  the  columns  of  the  fornix,  and  the 
less  frequently  mentioned  supports  of  the  olfactory  bulbs 

ntiy  be  called  olfactory  crura   or   rhiuoca ulx.      There  will 

be  many  advantages  in  restricting  crus,  as  an  encephalic 
term,  to  the  large  and  important  fibrous  tracts  in  ques- 
tion. 

§59.  Eponyms  and  Descriptive  Terms.— These  two 
groups  of  terms  usually  consist  of  more  than  one  word, 
and  may  properly  be  considered  here. 

Disadvantages  of  eponyms.  A.  Anatomical  names 
derived  from  the  names  of  individuals  are  always  polyo- 
nyms,  and  hence  are  objectionable  on  that  score.  Two 
other  objections  are  mentioned  by  Pye-Smith  :  B. 
They  are  sometimes  confusing ;  "the  lymph-follicles  of 
the  spleen  and  the  acini  of  the  uriniferous  tubules  are 
alike  called  corpora  Malpighiana." 

C.  Their  meaning  may  be  historically  incorrect  ;  "  Gal- 
vanism is  sis  unjust  to  Volta  as  America  is  to  Columbus." 

D.  The  association  of  an  individual  with  some  part 
discovered  or  described  by  him  may  be  far  from  an 
honor  that  he  would  covet,  since  the  tendency  is  to  re- 
gard  that  as  his  only  or  at  least  principal  achievement. 
This  objection  is  recognized  in  the  following  comment 
in  the  London  Lancet,  November,  1882,  upon  LisU  rism  : 
"  It  is  unjust  to  so  great  a  man  for  us  to  use  his  name 
in  connection  merely  with  a  special  means  of  dressing 
wounds.  "We  consider  Mr.  Lister's  work  as  far  loo  great 
to  be  narrowed  down  to  a  mere  matter  of  spray  and 
gauze." 

E.  In  some  cases  there  may  be  an  unjust,  though  inevi- 
table, discrimination  by  reason  of  the  length  orcacophony 
of  the  discoverer's  name.*  Probably  their  most  ardent, 
admirers  would  hesitate  to  call  parts  after  certain  anato- 
mists, who,  nevertheless,  have  ample  title  to  be  so  re- 
membered. 

F.  Certain  eponyms  are  needless,  that  is,  the  name  of 
the  individual  is  not  required  in  order  to  render  the  term 
as  a  whole  distinctive.  So  long,  for  example,  as  there  is 
in  the  brain  but  one  pons,f  one  insula,  one  aqueduct,  and 
one  torcular,};  there  is  no  more  need  of  adding  the  names 
of  their  discoverers  or  describers,  than  there  would  be 
of  saying  the  brain  of  Jones,  the  liver  of  Brown,  and  the 
caseum  of  "Robinson,  supposing  those  organs  to  have  been 
discovered  or  named  by  those  individuals. 

From  §  78,  it  will  be  seen  that  the  writer  has  replaced 
the  dionymic  eponyms,  foramen  Monroi,  sulcus  Monroi, 
and  foramen  Magendie,  by  porta,  aulix,  and  metaporus, 
respectively,  these  being  mononyms  of  appropriate  sig- 
nification. 

Among  encephalic  eponyms,  however,  there  is  one 
which  no  one  thinks  of  discarding,  viz.,  fixxuro  Sylvii, 
the  Sylvian  fissure.  This  may  be  due  partly  to  the  doubt 
as  to  which  Sylvius  is  referred  to,  so  that  the  name  has 
no  distinct  personal  association,  but  mainly  to  the  large 
number  of  compounds  that  have  been  applied  to  adjoin- 
ing parts,  e.g.,  presylrian,  subni/lrian,  nioxylrian,  tutper- 
sylvian,  etc.  ;  see  especially,  Owen,  1868,  iii.,  pp.  186, 
137. 

*  Even  had  Lndovlc  Muggleton  been  inspired  as  lie  claimed,  it  i* 
doubtful  whether  a  sect  of  "  Muggletonians  "  could  have  survived  long  in 
any  cultivated  community. 

t  Pons  Tarini  in  an  altogether  obsolete  synonym. 

£  In  this  connection  the  writer  desires  t<>  express  hit  regret  at  having 
proposed  (Xetc  York  Medical  Journal,  March  21,  1881)  to  replace  tor- 
cular  Herophili  by  the  obsolete  synonym,  h  num.  Wire  the  part  Den  ly 
observed,  the  latter  term  would  be  preferable  on  account  of  its  brevity  : 
but  since  the  phrase  has  become  familiar,  the  desired  inononvmization 
i  best  attained  by  merely  dropping  the  superfluous  genitive.  Respect- 
ing the  abandonment  of  preoptic  and  pottopttc  lobex  for  preg» 
and  postgeminum,  then-  may  be  some  question  :  but  a  somewhat  mature 

and  unprejudiced  consideration  of  the  nialtvr  from  all  sides  has  indued 

the  change:  perhaps  the  mosi  cogent  reason  is  the  willingness  toper. 
petuate  the  essential  element  of  the  very  common  names,  corpus  quuttri- 
■n  and  i  p,  '""/'  ■■""unit. 
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the  language  of  everyday  life,  between  the  learned 
anatomist  and  the  unprofessional,  yet  educated,  man. 
The  former  uses  certain  vernacular  nouns,  brain,  heart, 
hiil/it//.  liver;  t  he  latter  can  appreciate  the  significance  of 
the  technical  adjectives,  encephalic,  cardiac,  renal,  and 
hepatic,  only  by  becoming  acquainted  with  the  classical 
stems  from  which  they  are  derived.  Each  makes  a  cer- 
tain concession  to  the  other. 

§  65.  Tendency  to  Brevity  in  Paronymization. — It 
will  be  noted  that  English  paronyms  often  differ  from 
their  Latin  originals  in  the  less  number  of  letters  or  of 
syllables,  or  both.  As  might  be  expected,  however, 
these  reductions  have  been  applied  more  commonly  to 
longer  words. 

§  66.  .Methods  of  Paronymization. — The  following 
are  brief  formulations  of  more  common  modes  of  con- 
verting Latin  words  into  Anglo-paronyms.* 

A.  Stomachus  =  stomach.  The  ultima  is  dropped 
from  the  nominative,  leaving  the  stem  entire.  Of  this 
simple  and  common  method  of  Angloparonymization, 
the  following  are  familiar  examples  :  Organum  =  organ  ; 
eeBa  =  cell  ;  oviductus  =  oviduct ;  canalia  =  canal ;  pal- 
pun  =  palp  ;  tractus  =  tract.  The  following  have  been 
employed  by  the  writer  as  justified  by  the  foregoing  : 
IRppocampus  =  hippocamp  ;  myebm  —  myel  ;  encephalon 
=  encepAal. 

B.  Kerens  =  nerve. — The  ultima  becomes  a  silent  e. 
Other  familiar  examples  are  commissura  =  commissure  ; 
o&va  =  olive  ;  fissura  =  fissure  ;  polus  =  pole.  By  anal- 
ogy with  the  above  the  writer  employs  gyre  from  gyrus  ; 
ctrle  (especially  in  composition)  from  aelia  ;  tele  (in  com- 
position only)  from  tela ;  e.g.,  metaccele,  metatele. 

C.  Musculus  =  muscle. — A  dissyllable  is  reduced  to  a 
monosyllable  by  the  elision  of  the  penultimate  vowel, 
and  the  replacement  of  the  ultima  by  a  silent  e.  Also, 
pedunculus  —  peduncle  ;  diverticulum  =  diverticle  (used 
by  Giinther) ;  receptitculum  —  receptacle. 

D.  Decusseitio  —  decussation. — The  ultima  is  dropped 
from  the  genitive  (decussationis),  leaving  the  stem,  which 
is  longer  than  the  nominative.  Also,  posit io  (positionis), 
position. 

E.  Ovarium  =  ovary. — The  three  letters  turn  are  re- 
placed byy;  a  dissyllable  by  a  monosyllable.  Aviarvum 
becomes  aviary  ;  insectarium,  insectary.f  etc. 

F.  Eminentia  =  eminence. — The  termination  tia  be- 
comes ce.  Also,  absentia  =  absence  ;  diligentia  =  dili- 
gence ;  substantia  =  substance. 

G.  Diaphragma  =  diaphragm. — The  ultima  is  dropped 
from  the  nominative,  leaving  less  than  the  stein.  (The 
word  is  from  the  Greek,  the  genitive  is  diaphragmatis, 
and  I  he  stem  diaphragmat.)  Other  examples  are  epi- 
gramma  =  epigram  ;  programma  —  program. 

H.  Organiemua  =  organism. — A  part  of  the  ultima  is 
dropped,  and  the  rest  is  attached  to  the  stem  as  what 
may  be  called  a  hemisylloble.  Other  examples  :  chasma  — 
chasm  ;  aneurysma  —  aneurysm  ;  colnmna  =  column  ; 
chiasma  =  chiasm. 

I.  Fibra  —  fiber. — The  ultima  ra  or  rum  becomes  er 
(or  re?).  Also,  sternebra  =  sterncber  ;  spectrum  =  specter  ; 
metrum  =  meter.  Notwithstanding  its  frequent  use,  the 
termination  re  is  French,  and  should,  so  far  as  possible, 
be  left  to  distinguish  the  paronj-ms  in  that  language. 
There  is  no  more  reason  why  the  regular  English  form. 
meter,  should  be  discarded  in  favor  of  metre,  than  that  we 
should  use  the  German  or  Latin  metrum,  the  Greek 
nirpov,  or  the  Italian  metro.% 

*  Certain  etymological  terms  arc  here  defined  :  Ultima,  the  last  .sylla- 
ble. Penult,  the  syllable  just  before  the  last;  the  last  but  one.  Ante- 
penult,  the  syllable  just  before  the  penult;  the  last  but  two.  Fur  ex- 
ample, with  commissura,  n  is  the  ultima;  Mir,  the  penult;  mix.  the 
antepenult  Bane,  the  main  or  principal  part  of  a  derivative  word  : 
that  which  is  neither  prefix  nor  sutiix,  but  which  is  qualified  thereby.  In 
the  following  words  the  basal  element  is  italicized  :   Dorsad  :  post 

<rnu;  pxecommtssure ;    aXuphenoid.    (This  use  of  the  word  base 
is  suggested  by  Professor  li.  I.  Wheeler.) 

t  This  term  was  introduced  by  the  writer's  colleague.  Prof.  J.  If. 
Comstock,  in  order  to  designate  the  first  building  erected  for  the  experi- 
mental study  of  noxious  or  beneficial  insects  (American  Naturalist, 
December,  1S88,  p.  1189). 

X  From  the  above  it  will  be  understood  that  the  occurrence  of  the  ter- 
mination in  in  this  article  and  in  the  others  by  the  writer,  in  for  the  sake 
of  conformity  with  the  rules  applying  to  the  entire  work. 


J.  PramaxiUa  =  premaxilla. — The  diphthong  a  be- 
comes e.  As  stated  in  the  Imperial  Dictionary,  the  re- 
tention of  the  Latin  form,  pra,  indicates  that  the  word  is 
"scarcely  naturalized,"  i.e.,  paronymized  ;  e.g.,  faces, 
caeum. 

K.  Ftrtor  =  fetor. — The  dipthong  a  becomes  e.  This 
conversion  is  less  well  established  than  that  of  a-  into  e* 

i.  67.  In  selecting  the  illustrations  of  paronymy,  care 
has  been  taken  to  include  only  such  as  present  but  a  sin- 
gle kind  of  modification.  But  many  Angloparonyms, 
especially  derivatives,  present  two  changes  ;  e.g. ,  crista  = 
crest  ;  pracommissura  =  precommissure  ;  aquaductus  = 
aqueduct. 

£  68.  With  all  the  above  examples  of  Angloparonymy 
the  English  word  is  not  identical  with  the  Latin  ;  there 
is  a  difference  of  orthography,  a  literal  distinction  be- 
tween the  two  ;  the  nominatives  are  obviously  unlike. 

But  with  many  others  which  are  commonly  regarded 
as  Latin  words  adopted  or  naturalized  into  English,  the 
evidences  of  such  adoption  are  less  apparent,  and  may 
even  be  altogether  absent,  at  least  so  far  as  regards  the 
nominative  singular,  which  is  commonly  regarded  as  the 
representative  of  a  verbal  form. 

With  the  following,  the  nominative  singular  remains 
unchanged,  but  the  plural  has  a  distinctly  English 
character  ;  hence  not  only  the  plural,  but  also  the  singu- 
lar nominative,  may  properly  be  regarded  as  Angloparo- 
nyms. Nominative  singular  (Latin  or  English),  animal ; 
plural,  Latin,  animalia,  English,  animals  ;  cadaver,  cada- 
rera,  cadavers ;  enema,  enemata,  enemas ;  lens,  lentes, 
lenses  ;  hernia,  hernia,  hernias  ;  corolla,  corolla,  corollas  ; 
pi  ndulu  in,  pendula,  pendulums;  alius,  atlantes,  atlases; 
simile,  similia,  similes.  In  the  New  York  Medical  Record 
for  November  3,  1888,  occurs  neurasthenias  for  neuras- 
thenia. 

With  the  following,  not  only  the  singular  but  also  the 
plural  nominative  has  practically  been  adopted  from 
the  Latin  with  no  change  in  spelling,  although  tke  pro- 
nunciation may  differ  somewhat  (see  §  69,  E)  : — GUium, 
pi.  cilia ;  dictum,  pi.  dicta ;  memorandum,  pi.  memoranda 
(or  memorandums)  ;  stratum,  pi.  strata.] 

%  69.  Other  Evidences  of  Paronymization. — A  word 
which  is  spelled  exactly  like  the  Latin  may  nevertheless 
be  indicated  to  be  a  paronym,  i.e.,  an  adopted  word,  in 
either  of  the  following  ways  : 

A.  By  simple  declaration.  B.  By  non-italieization. 
Were  the  rule  that  foreign  words  are  to  be  italicized 
strictly  followed,  the  non-italieization  of  a  Latin  term 
would  show  that  the  author  regarded  it  as  tin  unchanged 
paronym.  C.  By  combination  with  words  that  are  un- 
mistakably of  the  author's  language.  This  is  most  com- 
mon with  German  writers.  For  example,  pedunculus 
is  primarily  a  Latin  word,  but  in  the  compound  Pedun- 
culusbahn  (Schwalbe,  1869,  614)  it  is  obviously  accepted 
as  German.  The  following  tire  analogous  terms  :  Quin- 
t a. ski  ru,  Thalam  ussiu  I,  Gerebt  llumgebu  i.  Haubentracius. 
Sometimes  the  two  components  are  hyphenated.     D.  By 

*  The  learned  editor  of  the  Wetc  York  Medical  Journal  and  of  Fos- 
ter's "  Medical  Dictionary  "  i  preface,  p.  x.)  retains  the  diphthong,  but 
the  conversion  into*?,  more  common  Latin  form,  is  advocated  by  Professor 
Skeats  {Notes  and  l^uerii-x)  ;  his  remarks  are  approved  and  reinforced 
by  the  British  Medical  Journal,  and  quoted  without  adverse  comment 
in  the  New  York  Medical  Record  for  April  80,  1887,  p.  500.  Economy 
(from  leconomia)  and  solecism  (from  tOlacUmut)  are  now  never  written 
csconomy  or  solactsm,  and  there  seems  to  be  no  good  reason  why  diar- 
rhtea  Kn&fatue,  as  English  words,  should  not  be  written  diarrhea  and 
fetus  (the  hitter.  Indeed,  being  the  inure  common  Latin  form),  in  the 
writer's  opinion,  the  re  should  be  retained  only  when  it  is  desirable  to 
distinguish  two  paronyms  that  otherwise  might  be  confounded,  as  with 
those  of  xijAri.  a  tumor,  and  KoiAi'a,  a  cavity.  The  former  can  be  Anglo 
paronymized  only  as  cele  (at  any  rate,  the  perhaps  permissible  kel>  does 
not  occur),  «?.jy.,  varicocele,  bronchocele,  etc.  ;  KoiAia  also  might  become 
cele,  but  the  necessity  for  distinguishing  the  two  (which  had  not  oc- 
curred to  the  writer  when  his  Cartwright  lecture-,  New  York  Medical 
Journal,  and  Medical  Record,  February  II.  1884,  tt  »<.</.,  were  reported, 
but  was  admitted  a  year  later.  New  Fork  Medical  Journal,  March  81, 
lss5.  p  ::■.'(■,.  note),  justifies  the  retention  of  the  diphthong,     Bncephalo- 

Cele,   then,   1-  a  miner  Of  the  brain  ;    tnCephalOCaUe,  the  brain  cavity. 

I  Although  the  above  Latin  plural-  may  fairly  be  regarded  as  baring 
been  adopted  into  English,  then-  i-  one  reason  tor  employing  the  regular 
English  plural  form.  tuns.  In  English  the  context  does  not.  as  in  Latin. 
indicate  the  case;  heme  one  see-  not  infrequently  se/ila,  strata,  and 
ciUa  used  as  singular  renins  of  the  tir.-t  declension,  and  their  plurals  made 
septa,  strata  and  cilia;. 
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speaker's  or  writer's  mastery  of  the  subject ;  this  is  so 
unworthy  a  motive  that  it  may  be  dismissed  with  the 
commentary  made  in  §  75  respecting  the  employment  of 
ponderous  Latin  phrases. 

B.  The  conscious  or  unconscious  importation  into 
science  of  a  style  which  is  justified,  if  at  all,  only  by  the 
generally  accepted  canons  of  what  is  called  "  literature," 
and  thence  the  avoidance  of  that  kind  of  repetition 
which  renders  (perhaps  needlessly)  legal  documents  so 
tedious.* 

i  ?-'.  In  order  to  avoid  what  the  writer  calls  "  indirect 
pcecilonymy  "  (§  17),  adjectives,  other  inflectives,  and 
compounds",  referring  to  a  part,  should,  in  the  samepub- 
lication,  be  derived  from  the  name  employed  for  the 
part  itself.  If,  for  example,  epiphysis  is  adopted  as  the 
substantive,  pineal  and  conurial  should  be  avoided  ; 
while  if  roitarium  is  adopted  as  the  substantive,  pineal 
and  epiphyseal  should  be  introduced  as  synonyms  only.f 

i  75.  Maguiloquy. — Akin  to  pcecilonymy  is  the  em- 
ployment of  lengthy  terms,  especially  in  the  Latin  lan- 
guage, where  shorter  would  suffice.  Sometimes  this  is 
ilue  merely  to  habit,  but  too  often  it  seems  to  be  inten- 
tional. A"  distinguished  anatomist  is  portrayed  at  his 
lecture-desk,  pointing  to  a  diagram  bearing  one  of  the  least 
commendable  of  encephalic  polvonyms.  Is  not  the  per- 
sistence of  certain  ponderous  names  due  to  the  willing- 
ness of  some  teachers  and  writers  in  human  anatomy  to 
impress  their  hearers  or  readers  with  a  sense  of  their  pro- 
found erudition  ?  Is  there  not  something  here  of  the 
•'  omtie  ignotum  pro  magnified  "  X 

The  phrase,  medical  esotery,  is  said  to  have  been  used 
by  Simon  for  the  mystery  and  secrecy  supposed  by  an- 
cient land  perhaps  some  modern)  physicians  to  be  nec- 
essary for  the  proper  management  of  patients  ;  §  is  it  not 
possible  that  a  kindred  spirit  of  anatomical  esotery  in- 
duces some  anatomists  to  employ  needlessly  long  and  im- 
pressive terms  1 

Astronomers  have  set  an  example  in  inieronyuiy  that 
anatomists  might  well  follow  ;  the  first  asteroid  discov- 
ered was  named  < 'eres,  and  many  of  its  successors  have 
dissyllabic  or,  at  most,  trisyllabic  names.  This  is  the 
more  noteworthy,  because,  in  the  first  place,  these  bodies 
are  uot,  and  are  hardly  likely  to  become,  objects  of  pop- 
ular discussion  ;  and,  secondly,  each  has  its  assigned 
numeric  symbol,  so  that  the  professional  astronomer 
need  not  employ  the  names  at  all.  Now  that  the  choice 
is  offered,  the  anatomist  who  deliberately  says  apomuro- 

*  The  following  verses  (source  unknown  to  the  writer)  are  of  course  a 
gros>  caricature  of  literary  poecilonymy,  but  on  that  account  they  serve 
to  illustrate  the  point  in  qnestion  more  completely  : 

Behold  the  mansion  reared  by  dsedal  Jack. 
See  the  malt  stored  in  many  a  plethoric  sack, 
In  the  proud  cirque  of  Ivan's  bivouac. 
M  irk  how  the  rat's  felonious  fangs  invade 
The  golden  stoi-es  in  John's  pavilion  laid. 
Anon  with  velvet  foot  and  Tarquin  strides, 
Subtle  Grimalkin  to  hie  quarry  glides, 
Grimalkin  grim,  that  slew  the  fierce  rodent, 
Whose  tuoth  insidious  Johann's  sackcloth  rent. 

*  »  *  *  * 

Here  stalks  the  impetuous  cow  with  crumpled  horn, 
Whereon  the  exacerbating  hound  was  torn, 
Who  bayed  the  feline,  slaughtered  beast,  that  slew 
The  rat  predacious,  whose  keen  fangs  run  through 
The  textile  fibres  that  involved  the  grain 
Which  lay  in  Hans'  inviolate  domain. 

***** 
The  loud,  cantankerous  Shanghai  comes  at  last, 
Whose  shouts  arouse  the  shorn  ecciemaat, 
Who  sealed  the  vows  of  Ifymen's  sacrament 
To  him.  who,  robed  in  garments  indigent, 
Exuseulates  the  damsel  lachrymose, 
The  emulgator  of  that  horned  beast  morose. 
That  tossed  the  dog,  that  worried  the  cat,  that  kilt 
The  rat,  that  ate  the  malt  that  lay  in  the  house  that  Jack  built. 

*  It  i-  possible,  however,  to  carry  terminological  correlation  too  far; 
the  not  unnatural  use  of  thalamencephalun  and  rA  for  the 
shorter  diencephalon and  diaaele.  in  order  to  connect  the  segmental  and 
cavitary  names  with  the  names  of  the  chief  masses,  may  lead  some  apos 
tie  of  absolute  consistency  to  insist  upon  cerebelleticephalon  and  ctre- 
belloarle,  or  upon  quadriyemintil  ventricle. 

X  "  While  words  of  learned  length  and  thundering  sound 
Amazed  the  gazing  rustics  ranged  around." 

§  See  the  naive  remark  respecting  neurasthenia  reported  in  the  New 
York  Medical  Record,  November  3.  1886\  p.  547. 
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sis  f 'or  fascia,  (infract imsity  for  fissure,  and  convolution  for 
gyre,  runs  the  risk  of  association,  in  the  minds  of  others  at 
hast  equally  well-informed,  with  the  "  penny-a-liner," 
or  the  village  orator  who  distinctly  prefer  conflagration 
to  fire.  * 

£  76.  Perissology,  or  Needless  Amplification. — The  fol- 
lowing is  not,  as  might  be  supposed,  from  an  elementary 
account  of  the  nervous  system  for  beginners,  but  from  a 
special  article  by  a  distinguished  neurologist,  in  a  lead- 
ing metropolitan  medical  journal :  "  The  anterior  col- 
umn of  gray  matter  extends  throughout  the  spinal  cord 
and  the  upper  enlarged  intra-cranial  end  of  the  spinal 
cord,  which  is  known  as  the  oblong  cord  or  medulla 
(medulla  oblongata)."  Could  not  all  of  this  information 
have  been  conveyed  in  something  like  the  following  sen- 
tence :  "  The  ventral  column  of  cinerea  extends  through- 
out the  whole  length  of  the  myel  and  oblongata  '!  "  Here 
are  fifteen  words  in  place  of  thirty-two.  f 

§  77.  Linguistic  Uniformity. — The  interlarding  of 
ordinary  English  writing  or  speech  with  needless  French 
phrases  is  justly  regarded  as  an  affectation  ;  is  there  not 
something  of  the  same  in  the  employment  by  scientific 
writers  of  ponderous  Latin  phrases  when  single  words 
in  English  form  are  available  ?  To  a  well-trained  liter- 
ary scholar,  almost  any  page  in  existing  neurological 
literature  would  be  apt  to  suggest  the  bills  of  fare  in 
second-rate  hotels,  a  most  unsavory  compound  of  bad 
French  with  worse  English,  with  "this  difference,  that 
the  steward  has  usually  to  mention  an  article  but  once 
upon  the  same  occasion,  whereas  the  anatomist  has  often 
to  name  the  same  part  several  times  in  the  course  of  a 
few  pages  ;  hence,  from  a  real  need  of  condensation,  and 
from  a  fancied  ueed  of  an  elegant  style,  there  occur 
barbarous  abbreviations  and  a  use  of  synonyms  which 
in  no  wise  suggest  each  other. 

§  78.  Absolute  Innovations. — The  following  terms  have 
been  introduced  by  the  writer  J  with  no  direct  precedent, 
ancient  or  modern,  and  solely  for  the  sake  of  substitut- 
ing mononyms  for  polvonyms  :  torus  for  tuber  ciner- 
eum;  cimbia  for  tractus  peduncularis  transversvs  ;  lura 
for  foramen  infundibuli  ;  aula  for  the  proseucephalic  por- 
tion of  the  "third  ventricle  ;"  porta  for  foramen  Mon- 
roi ;  aulix  for  sulcus  Monroi;  metaporus  for  foramen 
Magendie. 

With  the  exceptions  named  above,  all  of  the  appar- 
ently new  terms  employed  in  the  article  Gross  Anatomy 
of  the  Brain  are  justified  by  ancient  or  modern  usage  of 
either  the  terms  themselves  (e.g.,  cvdia  for  an  encephalic 
cavity)  or  some  derivative,  e.g. ,  lamina  cribrosa  and  lame 
criblee,  which  suggest  the  metaphorical  use  of  cribrum 
itself. 

§  79.  Ventricle  versus  Cade. — To  the  continuance  of 
ventricle  in  the  encephalic  sense,  there  seem  to  the 
writer  to  be  two  serious  objections,  and  two  others  which, 
although  real,  are  not  of  much  weight. § 

The  serious  objections  are  :  1,  The  word  cannot  be 
compounded  with  prefixes  distinctive  of  the  encephalic 
oames,  so  as  to  form  mononyms,  without  a  very  undesir- 
ably prominent  hybridism  ;  prosotentricie  is  as  harsh  as 
prosocuU  is  acceptable  ;  ~,  the  word  is  indissolubly  asso- 


*  There  seems  to  be  no  reason  why  habena  should  not  replace habenvla 
anil  KClera,  telerotica  ;  on  the  same  grounds  the  cerebellar  interval  now 
called  vallecula  (properly  oalUcula,  although  the  former  occurs  in  the 
article  Gross  Anatomy  of  the  Brain)  may  well  be  named  vallis. 

t  Some  of  our  anatomical  writers  would  do  well  to  heed  the  following 
vigorous  commentary  upon  verbiage  in  another  profession,  reported  to 
have  been  uttered  by  Hon.  David  Dudley  Field,  after  showing  that  more 
than  nine  hundred  words  are  used  in  a  deed  where  two  hundred  would 
answer  all  purposes : — "They  beget  and  confirm  our  dreadful  habits  of 
verbosity;  they  make  the  young  lawyers  think  that  these  words  and 
phrases  mean  something,  and  thus  teach  falsehood  :  they  lead  the  minds 
of  old  and  young  to  run  in  grooves  ;  they  encumber,  and  because  they 
encumber,  they  tend  to  hinder,  obscure,  and  confuse  ;  they  make  it  neces- 
sary to  write,  read,  and  record,  in  the  course  of  a  year,  millions  upon 
millions  of  useless  words,  all  of  which  cost  a  great  deal  of  time  and  a 
great  deal  of  money." 

t  The  locative  mononym,  inirrcalatum.  for  locus  niger.  is  used  in  the 
article  Gross  Anatomy  of  the  Brain,  but  it  was  suggested  by  Spitzka. 

£  It  is  longer  than  ctr.te,  whether  letters  or  syllables  be  considered  ;  it 
applies  also  to  cardiac  cavities  and  to  a  laryngeal  recess,  and  has  been 
sometimes  used  for  stomach  ;  but,  as  discussed  under  $  70,  ambiguities 
of  this  kind  are  unavoidable,  aud  are  not,  as  a  rule,  practically  con- 
fusing. 
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Latin  . 

English. 

FltEM'll. 

(Polyonym  in  upper  line.) 

(Heteronym  in  upper  line,  i 

German. 

Nom.  singular. 

Genitive.                Nom.  plural. 

Adjective. 

Singular. 

Plural.                    Adjective. 

Italian. 

Nucleus  lenticularis  •».  Corpus  lenttforme 

(§11)- 

Lens-shaped  body. 

(  Lenlicule. 

Lenticula. 

Lenticalae.              Lenticulae. 

Lenticularis. 

Lenticula. 

Lentici  las.          Lenticular. 

-    /.entikel. 
t  Lenticula. 

Foramen  infundibuli  (§  4!>). 

infundibular  orifice. 

Lara. 

Lurae.                      Lurse. 

Liu  a  lis. 

CiTJB  V. 

I.rRAS.                               LURAL. 

/.ma. 

Foramen  Magendte  i§  78). 

Foramen  of  tfagendle. 

I  I. ura. 
\  i/  tapore. 
Metapoi . 

Metaporus. 

jMetapori.                Metapori. 

Metaporalis. 

Met.vpore. 

|XIetapores.           [Metaporal. 

t  Vetaporo, 

Medulla  spinaHs. 

Spinal  cord. 

\  Mi/el. is 
MyeU* 

Myelon. 

|Myeli.                      Myela. 

,  Myelicus. 

Myel. 

Myels.                  ;  Myelic. 

1  Myello. 

Neuraxis. 

Axis  cerebrospinal  is  (§  19). 
1  Neuraxis.              |Neuraxes. 

Medulla  oblongata  (§  5"2). 

Neuraxiahs. 

Xeuraxis. 

Cerebro-spinal  axis. 

.N'EURAXES.               Nkuraxial. 

[  Neuraxe. 
■   Xcuru-ii . '-" 
|  Neurasse, 
\  Oblongate. 
Oblongate. 
1  Allungato. 

Oblongata. 

[Oblongata;.             Oblongata;. 

Oblongatalis. 

Oblongata. 

[Oblongatas.        |Oblongatal. 

Fissura  occipito-parielalis  (§  23). 

Occipito-parietal  Assure  (§  46,  d). 

\  Occipital. 

<>■  <  tpitat. 

Occipitalis. 

|  Occipitalis.            [Occipitales. 

1   

OOOIPITALF. 

(  Occlpitale. 

Corpus  oUvarium  (§  11). 

Olivary  body. 

(  Olive. 

Oliva. 

[Olivae.                     ,01iva;. 

Olivarius. 

Oliva. 

|Olivas.                   |Olivarv. 

I  Oliva. 

[  l'ararielie. 

Ventriculus  lateralis-  (§  8U). 

Lateral  ventricle. 

Paraccelia. 

|Paracneliae.              Paracoehae. 

Paracoelianus. 

PAHAC(ELE. 

|Parac<kles.            1'aiiaciklian. 

■  Parakolie. 
(  Paracelia, 

Pons  Varolii  (§  59). 

Varolian  bridge  (§  46,  1/). 

(  Punt. 
-  Pons. 

Pons. 

|  Pontis.                   j  Pontes. 

Pontilis. 

Pons. 

1'ONSES.                         [PONTILE. 

Foramen  Mbnrol  (§  59,  F). 

Foramen  of  Monro. 

|  J  'ante. 
(  Porte 

Porta. 

1  Porta;.                    |Fortae. 

Portalis. 

Porta  (§  78). 

Poetas.                 |Poktal. 

•    /'fort'. 

(  Porta. 

Locus  perforata.?  posticus  (§  78). 

Posterior  perforated  space. 

[  Postcrtble.™ 

Postcribrum. 

jPostcribri.             |Postcribra. 

[Postcribralis. 

Postcribrum. 

POSTOBIBBUMS.       |  FOSTCRIBRAL. 

s|  Postcribrum. 
[  Postcribro. 

Pedunculus  cerebe.lll  posterior  (§  56, 

. 

Posterior  peduncle  of  cerebellum. 

Postpedanculus 

IPostpedunculi.      Postpedunculi. 

Postpeduncu- 

Postpeduncli 

.      |  POSTPEDUNCLES.    IP  O  S  T  P  E  DINCC- 

1  Postpeduncule, 

1                                 1 

laris. 

LAB. 

-  Pottpedunkel. 
[  Postpeduncolo 

Brachium  conjunctivum  anterius  (§  56). 

i  I'rebrachion. 

Praebrachiam. 

Prjebrachii.           jPraebrachia. 

|  Prccbrach  ialis. 

Prebrachium 

1'HEBRACHIUMS.      j  1'REBRACHIAL. 

-  Prebrachium. 
\  Prebraccio.** 

Comu  ventriculi  anlerius  (§  70). 

Anterior  horn  of  lateral  ventricle. 

(  Prerorne. 

Pnecornu. 

Praecornu.               Praecornua. 

Praecornualis. 

Precornc. 

|Precornus.            Precornual. 

I'i  iirorn. 
|  1'recorno. 

Gyrus  frontalis  inferior  (§  46,  C,  e) 

, 

Broca's,  or 

lower  frontal,  convolution  (§  46,  e). 

(  Subfrontale.** 
-  Subfrontal. 

Sabfrontalis. 

Subfrontalis.          Subfrontales. 

| 

Subfrontal  o 

■     1 1 ' 

(  Subfrontale 

Lamina  terminalis  s.  cinerea  (§  -IS) 

Terminal  lamina. 

l  Terme. 

Terma. 

|Termatos.             |Termata. 

Termaticus. 

Terma. 

ITebmas.                 |Termatic 

■    Term  (*) 
|  Terma, 

Thalamus  nervi  optici  (§  40,  C,  a). 

Optic  thalamus. 

i  Thalame. 

Thalamus, 

jThalami.                Thalaini. 

iThal  amicus 

Thalamus. 

IThalami.              [Thalamic. 

<  Thalam. 
{  Talamo. 

Tuber  cinereum  (§  78). 

Gray  protuberance. 

1  Tore. 

Torus. 

|Tori.                       |Tori. 

IToralis. 

Tones. 

[Tori.                     |Tobal. 

\  Tor. 
{  Toro. 

'  Album  is  given  by  Littre  as  a  Latin  word  ndopted  into  French,  but  alb  would  have  a  more  Gallic  Bound. 
8  According  to  Heyse's  "  Worterbuch  "  ai-achnoida  is  the  encephalic  and  urachnoide  the  ocular  form. 

3  Aide  may  be  regarded  as  the  unrealized  substantive  of  antique. 

*  Although  the  French  for  calcaire  appears  to  have  been  used  already,  only  as  if  from  "'/  OTius  (chalky),  there  seems  to  be  no  reason  why  the 
same  word  should  not  he  derived  from  calcar,  a  spur. 

4  Cimbia  may  he  derived  from  *S|ua,  a  small  wave,  through  the  Latin  ci/mu.  Central  and  its  compounds  are  written  by  Goldberg,  zentral- 
furche,  postcentral,  prdzentral,  etc. ;  some,  therefore,  may  write  zimbia  and  zlnerea  for  cimbia  and  cinerea. 

*  Conarion  is  used  by  Chaussier  and  Pare,  but  the  termination  um  occurs  in  the  French  Dictionary, 

7  The  retention  of  the  K  is  not  only  in  accordance  with  the  present  tendency  of  German  writers  but  justified  by  enkephalgtsch,  to  which  the 
writer's  attention  was  called  by  Professor  W.  T.  Hewett.  who  suggests  also  that  the  more  numerous  forms,  encephalgie,  encephalalgie,  em  ephalologie, 
eneeph  llotomie  must  have  come  through  the  French.  The  Germanizatton  ot  the  termination  alum  of  enctphalum  by  dropping  the  ultima  is  anala- 
gous  to  the  reduction  of  epithelium  and  diverticulum  to  epithet  and  divti  likel.  °  The  French  cuellaque  warrants  Co 

*  The  Italian  celiaca  represents  the  Latin  cmliaca,  hut  the  non  retention  of  the  diphthong  throws  upon  the  context  the  distinction  between  a  tu- 
mor anil  an  encephalic  cavity  :  see  §  66,  K,  note.  l0  The  common  French  form  tejumel,  hut  there  seems  to  be  no  serious  objection  to  oiintm'. 

1 1  Uenicoli  was  found  in  the  plural  only,  but  the  singular  is  analogous  to  the  Latin  g> -mlnum. 

,,J  Babena  is  used  by  Inzani,  and  hippocampo  by  Giacomini  ;  several  other  Italian  words  now  retain  the  initial  aspirate. 

13  The  writer  has  withdrawn  fii/porampa  (X.  Y.  Med.  ■lour..  .March  28.  1886,  p.  866,  note),  in  accordance  with  Spit/.ka's  suggestion  Unit  the  fre- 
quent occurrence  of  hi/pocampe  in  Vicq  d'Azyr  was  a  typographical  error.      M  Hypophysi  occurs  in  German  compounds  used  by  Schwalhe  and  others, 

15  The  French  lie  is  the  result  of  repeated  contractions  ;  the  adjective  iiimilnire  may  be  regarded  as  derived  from  an  unrealized  nisiil,  ;   $  12. 

"  Although  the  usual  Italian  paronym  of  insula  is  ixnla,  (liacomini's  phrases  rinxuln.  delP insula,  and  alV insula  seen,  to  indicate  the  adoptii  n 
of  the  Latin  word  unchanged.  "  Medicommisewe  (rather  than  mrdtocommissure)  seems  justified  by  medlfoun  I"   and  '"•  diastin. 

'*  The  ordinary  Galloparonym  of  myelon  is  imrlte.  hut  miiil  seems  warranted  by  mijelite,  and  by  myHaset  and  mgeTeni  iphale. 

'*  No  German  compound  of  mj/el  has  been  found  by  the  writer,  but  Mich   lerins  as  myasthenit  and    myologisch  may  !><■  Bufflolenl  pn dents  for 

retaining  the  I'.  ao  Jfeuraxe  is  justified  by  Weurorohr  and  Heuralgiaschicht,  and  by  Erdaxe  and  Bimmelaxe. 

"  The  prefix  post  is  adopted  into  the  French  poslpiduncule,  and  postobdomen.  ''''  Brachials  seems  to  warrant  brachio.  rather  than  bracciH. 

**  Subfrontal  ami  other  compounds  of  sub  have  precedents  in  subalterns,  substance.  a«  Diatela  and  diaplexus  are  practically  oontraotlom  of 
diencephalic  tela,  and  plexus,  the  prefix  having  the  force  of  the  entire  segmental  name  ;  compare  aldehyde,  S  Is. 

a8  Pituitary  body  is  objectionable,  not  as  based  upon  an  error  respecting  the  source  of  the  nasal  mucus,  but  because  it  is  a  polyonym,  %  46. 

'•"  With  several  of  these  terms  a  second  English  paronym  would  be  legitimate,  e.g.,  dlacmlia,  dtatele,  diuplex,  hippocampus,  lenticle,  myelon, 
olive ;  see  §  40  ;  lingula  and  lingule  would  both  be  good  English  words. 
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Terminology. 
Terminology* 


gnd  somewhat  extended  personal  acquaintance  with  the 
gross  anatomy  of  the  mammalian  brain  ;  that  obstacle  is 
normous  and  unmanageable  accumulation  of  ob- 
jectionable names  under  which  the  parts  are  literally 
buried. 

The  anatomists  of  to-day  have  an  opportunity  of 
providing  for  the  future  while  cherishing  the  past ; 
of  benefiting  posterity  without  neglecting  ancestors;  of 
lightening  the  burdens  of  generations  to  come,  while 
recognizing  the  value  of  what  was  done  by  the  anatomi- 
cal fathers  ;  of  erecting  a  terminological  monument  in 
which  the  best  of  what  has  been  is  cemented  by  their 
own  labors.* 

Toponymy. 

§  83.  For  the  definition  of  toponymy  as  referring  to 
descriptive  terms,  see  §  1.  The  present  division  of  the 
article  consists  mainly  of  an  enumeration  of  topouyms, 
and  of  their  equivalents  and  synonyms  as  used  by  various 
writers.  The  principal  difficulties  arise  from  the  not  un- 
natural transfer  of  terms  applicable  only  to  the  erect 
human  body,  to  quadrupeds  or  other  vertebrates  having 
a  horizontal  attitude.  As  well  remarked  by  Wright, 
"much  confusion  has  been  caused  by  importing  into 
comparative  anatomy  terms  employed  in  human  anat- 
omy.'' 

Terms  of  description  based  upon  the  relation  of  an 
animal  to  the  earth,  e.g.,  horizontal,  vertical,  longitudi- 
nal, etc.,  constitute  an  extrinsic  toponymy;  the  intrinsic 
toponymy  advocated  and  employed  by  the  writers  since 
1880  includes  only  terms  referring  to  the  regions  of  the 
organism,  e.g.,  dorsal,  mesal,  caudal,  venirad,  etc. 

§84.  Afferent  and  Efferent. — Fr. ,  afferent,  efferent; 
Ger.,  afferent  and  efferent.  These  words,  as  applied 
to  the  nervous  system,  indicate  the  supposed  direction 
taken  by  the  nervous  impulse  ;  an  afferent  nerve  conveys 
impulses  toward  the  nervous  centre,  it  is,  therefore, 
equivalent  to  a  sensory  or  a  centripetal  nerve,  and  it  is 
said  to  extend  cenlrad.  An  efferent  nerve  is  one  convey- 
ing impulses  from  the  central  nervous  system.  It  is 
therefore  equivalent  to  a  centrifugal,  motor,  or  secretory 
nerve,  and  the  nerve  is  said  to  extend  peripherad. 

As  applied  to  the  lymphatic  vessels,  afferent  indicates 

*  The  new  edition  of  Leidy's  "  Human  Anatomy, n  published  after  the 

completion   of   this  article,  represents   a  distinct  and  considerable  ad- 

iver  all   other  treatises  in  respect  to  nomenclature,  particularly 

tie  brain.     In  the  following  extract  from  the  preface  the  inter- 

numbers  refer  to  commentaries  by  the  writer:  "Ail  a  rule,  one 
name  for  an  organ  or  part  is  used,'  and  that  one  selected  which  is  sim- 
ple-! and  1 1 1' >~t  expressive  of  its  character.'2  The  name,  also,  as  far  as 
may  be  permitted,  is  rendered  into  Knglish.3  Many  phrases  in  common 
use  as  names  *  have  been  curtailed  of  what  have  appeared  unnecessary 
portions,''  and  sometimes  the  adjective  portion  of  the  phrase  has  been 
retained,  in  preference  to  the  substantive  portion,6  where,  for  various 

il  ii  us  -reined  more  appropriate.  Where  names  of  persons  are 
applied  to  parts,  they  are  generally  avoided,7  and  others,  in  alt  respects 
tdaptetl  to  the  purpose,  are  used.  Some  further  attempts  have 
lade  to  improve  the  nomenclature,8  and  it  is  hoped  that  the  ex- 
periment may  prove  successful  in  helping  the  student  in  acquiring  a 
knowledge  of  the  subject. y  While  the  author  regards  with  favor  the 
proposed  improvement  in  anatomical  nomenclature  of  able  authorities,*1* 
he  tins  not  followe  I  them  completely,  in  apprehension  that,  with  the 
prevalent  nomenclature,  a  radical  change"  would  confuse  rather  than 
facilitate  ttie  study  of  anatomy.11  It  will  be  seen  that,  to  employ  the  more 
technical  phraseology  of  the  present  article,  (1>  Poecilonymy  is  avoided 
($  72)  ;  (2)  in  the  choice  between  names,  mere  etymological  appropriate- 
ne-s  i-  subordinated  to  availability  CS  -")  •  (3)  "'<-*  Latin  words  are  com- 
monly paronymized  (§61)  rather  than  translated  into  heteronyms  (§  tii) ; 
(4)  certain    so  called    names  are  rightly  regarded    as  really  descriptive 

i  §  (XI),  and  (5)  are  reduced  to  mononvms  (j  85)  when  practica- 
ble: i Hi  when  the  adjective  element  of  a  polyonym  is  more  distinctive 
than  the  substantive,  the  latter  is  dropped  and  the  former  used  substan- 
tively ;  (7)  eponyma  are  regarded  as  undesirable  (§  59) ;  commonly  the 
personal  genitive  or  adjective  is  simply  dropped,  leaving,  e.g.,  lorculur 
tor  torcular  Berophtll,  pant  for  pom  Varolii ;  but  sinus  of  Valsalva  is 
replaced  by  valvular  sinus ;  (8)  the  other  modifications  consist  mainly 
in  converting  polyonyms  to  mononyms  by  the  substitution  of  prefixes  for 
adjectives  (J  56) ;  (!l)  Dr.  Lcidy  has  kept  constantly  in  mir.dthe  needs 
of  the  student,  who,  in  the  effort  to  familiarize  himself  with  the  parts 
themselves,  should  be  embarrassed  as  little  as  possible  by  their  names  ; 
(10)  he  favors  the  eventual  accomplishment  of  still  further  Improve- 
ments, but  draws  the  line  now  at  new  or  unfamiliar  terms,  some  of 
which,  however,  are  given  as  synonyms,  e.ff.,  terma  for  lamina  > 
porta  for  foramen  Monro  i,  pseudoccsle  for  fifth,  ventricle.  Notwith- 
standing these  limitations,  it  may  be  said  that  in  this  latest  treatise  on 
human  anatomy,  by  one  alike  eminent  as  an  investigator,  successful  as 
a  teacher,  and  conservative  in  his  tendencies,  there  are  embodied  the 
in  .re  essential  features  of  the  nvatem  which  is  set  forth  in  the  organony- 
di  vision  of  the  present  article. 


a  vessel  approaching  a  lymphatic  gland,  and  efferent  one 
leaving  a  lymphatic  gland  ;  both  vessels  extend  centred. 
(See  article  Lymphatic  System,  Vol.  VIII.,  and  under 
c/  nl nil  and  pi  riphi nil .) 

Applied  to  blood-vessels,  afferent  indicates  an  artery, 
that  is,  a  vessel  extending  peripherad  loan  organ,  while 
efferent  indicates  a  vein,  that  is,  a  vessel  leaving  an  organ 
and  extending  centred.  (Klein,  "  Elements  of  Histology," 
p.  92.) 

<  85.  Caudal,  see  tinder  Cephalic  and  Fig.  5086,  A. 

( 'i  ni nil  and  /><  ripheral  (adj.). 

Central    (adj.),   centred   (adv.);     I.at.,   centralis;     Fr., 

central;  Ger.,  central,  centralwarts.  8yn.:  Centric, 
cardiac,  proximal,  afferent,  centrally,  centralward,  heart- 
ward. 

Peripheral  (adj.),  peripheral!  (adv.) ;  Fr.,  peripheriipie  ; 
Ger.,  peripherisch,  peripheralwarts.     Byn.:  peripheric. 

Central  and  eentrad  designate  position  in,  or  direction 
toward,  a  central  organ  or  system  ;  while  peripheral  and 
peripherad  designate  position  or  direction  away  from  the 
central  organ  or  system. 

Remarks  :  These  terms  are  used  occasionally  in  anat- 
omy in  their  geometrical  sense,  referring  for  example  to 
the  centre  or  periphery  of  the  eye;  but  in  their  proper 
technical  sense  they  refer  to  the  brain  and  myel  (central 
nervous  system  or  neuraxis),  and  the  nerves  (peripheral 
nervous  system),  or  to  the  heart  (centre  of  the  vascular 
system)  and  the  blood-vessels  or  lymphatics  (peripheral 
part  of  the  vascular  system).  In  their  purely  anatomi- 
cal sense  these  words  apply  to  actual  nearness  or  remote- 
ness from  the  centre,  as  when  it  is  said  that  a  nerve,  as 
the  vagus,  is  cut  and  the  central  end  stimulated,  the  end 
next  the  central  nervous  system  or  still  in  connection 
with  it  is  intended,  while  the  peripheral  end  is  the  one 
separated  from  the  central  nervous  system,  but  in  con- 
nection with  the  heart,  lungs,  etc.  So  also,  in  speaking 
of  incisions  in  blood-vessels  or  lymphatics,  the  central 
side  of  the  incision  in  either  artery'  or  vein  is  that  near- 
est to  the  heart,  while  the  peripheral  side  of  the  cut  is 
away  from  the  heart.  Used  in  a  physiological  sense, 
the  words  indicate  the  direction  taken  by  the  contents  of 
a  vessel,  as  the  veins  extend  eentrad,  the  arteries  peri- 
pherad ;  or  the  direction  of  the  impulse  of  a  nerve,  the 
sensory  nerves  extend  eentrad  and  the  motor  nerves 
peripherad. 

Equivalents.  Cardiac  is  sometimes  used  for  central 
(Allen).  Proximal  and  distal  are  also  used  instead  of 
central  and  peripheral  (Chapman,  309  ;  Foster,  222  ; 
Landois  and  Stirling,  117,  168).  Afferent  is  equivalent 
to  central,  and  efferent  to  peripheral.  As  used  with  the 
lymphatic  vessels,  both  the  afferent  and  efferent  vessels 
of  a  gland  extend  eentrad  (see  article  Lymphatics, 
Reference  Handbook,  Vol.  VIII.).  Above  is  also  used 
for  central,  and  below  for  peripheral,  in  speaking  of  the 
valves  in  the  veins  and  lymphatics  (Gegenbaur  (lss:;i, 
84;  Reference  Handbook,  I.,  591);  with  reference  to 
the  teeth,  central  is  used  to  designate  those  next  the 
meson,  as  the  central  incisors  (Reference  Handbook, 
VI.,  741).     Cf.  remarks  under  proximal  and  distal, 

i.  86.  Cephalic  and  Caudal. — Cephalic  (adj.);  ceph- 
alad  (adv.).  Lat.,  cephalicus ;  Fr.,  cephalique;  Ger., 
cephalwarts.  Syn.  of  adverbial  form  :  Cephalically, 
cephalward,  headward. 

Caudal  (adj.),  caudad  (adv.).  Lat.,  caudalis ;  Fr., 
candid;  Ger.,  caudal  warts.  Syn.  of  the  adverbial 
form  :  Caudally,  caudalward,  tailward. 

Cephalic  and  cephalad  tire  used  to  designate  position  in. 
Or  direction  toward,  the  head  end  of  the  body.  Caudal  anil 
caudad  are  used  to  designate  position  in.  or  direction  to- 
ward, the  tail  end  of  the  body  (Fig.  6086,  A).  Cephalic 
and  caudal  are  used  with  reference  to  the  two  extremities 
or  ends  of  the  body  in  exactly  the  same  way  that  right 
and  left  (dextrai  and  sinistral,  with  the  adverbial  forms) 

are  used  With  reference  to  the  .sides  of  the  body.  (Corn- 
stock  ;  W.andG.;  Quain,  i.,6,  \'2H  ;  Ranney, 85;  Parker 
and  Bellamy,  5,  16  ;  Reference  Handbook,  I.,  (>:i:i  ; 
[IT.,  1,185,  198;  VI.,  209;  VIII.,  107-194;  also  in  Jour- 
ii'i!  of  Nervous  and  Menial  Diseases,  in  many  articles  ; 
also  in   "  Proceedings  of  the  American   Philosophical 


033 


I  I   i  111 1  il  <>l  <>;;  ) 

I   .     I    III  I  II. .In-  )   , 


m  ).   BANDB  >F  THE   Ml.!-:'   \l.  ><  tE  ■ 


md  in  ill. 

■       l: 

'In-  liinU 

tliiimli  side  ■'?  tl  "ii  iln-  band  U  m  iniMi; 

'  '   ■  ■ 
'  tin-   ulunr 

.,r   lit)  ittla  t<«- 

frequently    used   i 
w  ii.it  :  'lut  m  hit  pen 

the  ■ 

• 
;.nll. 
die  and  Ct  II   A.i 

■  •  lorl} .  above,   upper,   ti] 
\  ,1.1  '.nil.  r i ■  ■  r .  anteriorlj  ,  front, 

in  man. 
.  i  ..I  i  ll   A  ,     Inferior,  infer!- 


l»i  \tr»J 

it_\    by    i 
f'.r  ilic  ■ 
th. 

.  tide     In    I 
1 1  ; 
:i>  w  In  n  il 

tin-  n  In  uld  U  i 

it  i ~ 


.  IllMlU 

■..-•...  ■         . 

. 
till,     fl 

- 

tl,  that  i».  ■ 

■ 
-action  acrxw*  thr  loof  ■ 

■ 


lower,  il"w n«   :  ■  |     \  l mil.) 

rly.  behind,  hinder,  back    I 

lillil  ;i-  ill  l: 

III   tl  ■  ntdal  in-.  : 


•  \\ 


■tMlucnj 


•  If  tin-  ti 

!  in  the  i:i  i"  til  sense  thai 
■    . 

tin  ii   tin    apparent   absurdity  <>f 
'  tin  tail, 

A 
id  tin    i 
M 
gy.     Don  I) 

Oer    ii- 
S 


REFERENCE  HANDBOOK   OF  THE   MEDICAL  SCIENCES. 


Terminology. 
Terminology. 


Ventral  (adj.),  ventrad  (adv.) ;  Lat..  ventralis  ;  Fr.,  ven- 
tral  :  Ger.,  ventral,  ventralwarts ;  Syn.,  haemal,  haemad, 
visceral,  viscerad,  ventrally,  ventrahvard. 

Dorsal  and  dorsad  are  used  to  indicate  position  in,  or 
direction  toward  the  back,  that  is  the  part  containing  the 
central  nervous  system  (Fig.  5086,  B),  while  ventral  and 
ventrad  are  similarly  used  to  designate  position  in  or  di- 
rection toward  the  belly  side  of  the  body,  that  is,  the 
containing  the  vascular  and  digestive  systems  (Fig. 
5086,  B,  H).  These  terms  should  be  used  in  the  same 
ral  way  as  right  and  left  (q.  v.)  are. 

Reference  Handbook,  I.,  634-635;  III.,  178-193; 
Y.,  774,  776;  VI.,  380,  592;  VIII.,  107-194;  Barclay; 
W.  and  G.  ;  Comstock ;  Owen  (1868),  i.,  2,  473;  Allen, 
21,201;  Grav,  846;  Parker,  48,  127;  Bernard,  252; 
Quain,  i.,  3,  5,  129  ;  ii.,  318  ;  Huxley  and  Martin,  31,  37  ; 
Howell,  7,  36,  35  :  Marshall  and  Hurst,  259  ;  Parker,  222, 
307  ;  Morrell,  203  ;  Rolleston  and  Jackson,  13  ;  Gegen- 
baur  (1883),  103,  114. 

With  the  limbs,  dorsal  refers  to  the  dorsum  of  the  hand 
and  foot  and  to  the  extensor  side  of  both  arm  and  leg  ; 
the  convexity  of  the  knee  and  the  elbow  point  dorsad 
when  they  are  in  the  nor- 
mal position  (Fig.  5086, 
A  and  B).    Ventral  refers 
to  the  palm  and  the  sole, 
and  to  the  flexor  side  of 
the  arm  and  leg.     In  Fig. 
5086,  A,  it  is  the  surface 
not  seen,  in  B  it   is   the 
concavity  of   the  elbow 
or  knee. 

Equivalents  : 


general  and  specific  uses  coincide.  In  the  limbs,  dorsal 
is  the  back  of  the  arm,  and  the  front  of  the  leg,  while 
ventral  is  the  back  of  the  leg  and  the  front  of  the  arm.* 
§89.  Ectal  ami  BnUU.—'Ectsi  (adj.),  ectad  (adv.). 
Greek,  iicros  ;  Lat..  ei  talis  ;  Fr.,  ectal  ;  Ger.,  ec-  or  ek- 
tal,  eclalwarts;  Kyu..  of  the  adverbial  form  ectally, 
cctalward.  Ental  (adj.),  entad  (adv.);  Greek,  im-Ss  ; 
Lat.,  entalis  ;  Fr.,  ental  ;  Ger.,  ental,  entalwiirts  ;  Syn., 
entally,  cntalward.  Ectal  and  ectad  indicate  position  on 
or  direction  toward  an  aspect  or  surface  farther  from  an 
actual  or  supposed  centre  than  some  other  part  with 
which  it  is  compared  (Fig. 
5086,  C).  Ental  and  entad  in- 
dicate a  position  or  direction 
comparatively  nearer  a  real  or 
supposed  centre,  or  farther 
from  the  periphery  than  the 
ectal  or  starting-point  (Fig. 
5086,  C),  as  the  ectal  or  free 
surface  of  the  skin,  the  ental 
or  subcutaneous  or  attached 
surface,  the  ectal  or  subcutane- 
ous surface  of  a  rib,  the  ental 
or  pleural  surface  of  the  same 
(Wilder,  "  Science,"  vol.  ii. 
(1881),   pp.    122-22,    126,    133- 


\Z)uctus  W/torte/i.        Larynx?       W> 


Flo.  5087.— MeBal  Aspect  of  the  Right  Half  of  a  Cat's  Head  for  Comparison  with  a  Similar  View  of  a  Human  Head  (Fig.  4<>84).  (Wilder  and  Gage.) 
This  figure  is  introduced  to  show  that  in  many  of  the  lower  animals  the  mouth  and  nose  arc  nearly  in  line  with  the  body  axis,  while  in  man  (Fig. 
4684)  they  are  nearly  at  right  angles  to  the  body  axis.  From  this  it  results  that  in  the  bead,  the  terms  front,  back,  anterior,  posterior,  upper,  ami 
lower  as  used  in  human  and  comparative  anatomy,  agree  in  significance,  although  in  the  rest  of  the  body  the  terms  indicate  position  and  direction 
differing  by  ninety  degrees. 


and  dorsad  ;  (H.  A.)  posterior,  posteriorly,  back,  back- 
ward ;  (('.A.  and  Emb.)  superior,  superiorly,  upper,  up- 
ward, also  as  in  man. 

Ventral  and  ventrad  ;  (H.A.)  anterior,  anteriorly,  front, 
forward;  (C.  A.  and  Emb.)  inferior,  interiorly,  lower, 
down,  downward,  also  as  in  human  anatomy. 

Remarks  :  Dorsal  and  ventral  have  some  special  uses, 
for  example  the  ectal  aspect  of  tint  human  scapula  anil 
ilium  is  said  to  be  dorsal,  while  tin;  ental  aspect  is  said 
lobe  ventral  (Gegenbaur  (1883),  201).  Dorsal  has  re- 
tained its  original  and  more  specific  use  for  designating 
the  thoracic  vertebrae,  and  for  designating  parts  situated 
in  what  is  considered  a  dorsum,  as  the  dorsal  artery  of 
the  penis;  its  use  is,  however,  becoming  generalized  like 
right  or  left,  and  with   the  tongue,  foot  and   hand  the 


138;  W.  and  G.,  26-27  ;  REFERENCE  Handbook,  VIII., 
107-191). 

Remarks  :  These  terms  were  introduced  by  Wilder  in 
1881,  to  take  the  place  of  outer,  inner,  external,  internal. 
superficial,  and  profound.    They  conform  readily  to  par- 

onymyzation,  detinitencss,  and  general  applicability  to 
human  and  comparative  anatomy.  Note  tint  recent  em- 
bryological  term,  ectental  line. 

Equivalents:  External,  internal  ;  outer,  inner;  super- 
ficial and  profound,  or  deep. 

Ental,  see  under  ectal,  and  Pig.  5086,  ('. 


»  Ventral  is  commonly  applied  to  the  tiiiB  of  fishes  representing  the 
legs,  butpeJm'c  wotdd  be  less  ambiguous  and  better  correlated  with  pec 
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excepting  for  special  reasons  or  to  distinguish  between  two  or  more  pub- 
lications by  the  same  author.  The  frequent  references  to  the  joint  work 
of  the  Writers  of  this  article.  Anatomical  Technology,  are  by  their  in- 
itiaU  "  W.  and  &."  In  the  Bibliography  of  that  volume  may  be  found 
the  titles  of  their  terminological  papers  up  to  1886.  Certain  publications 
by  them  and  others  are  named  in  the  text  of  this  article. 
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THIGH.  Applied  Anatomy. — The  thigh  comprises  a 
section  of  the  lower  extremity,  hounded  above  and  poste- 
riorly by  the  gluteo-femoral  crease,  laterally  and  in  front. 
by  an  imaginary  continuation  of  this  line  around  the  cir- 
cumference of  the  limb. 

The  artificial  anterolateral  upper  limit  of  the  anatomi- 
cal thigh  is  placed  12  to  15  ctm.  below  Poupart'a  ligament. 
Above  the  thigh  are,  behind  and  externally,  the  gluteal 
region  and  hip.  in  front,  the  subinguinal  region. 

Internally,  the  converging  lines  of  Poupart's  ligament 
and  the  upper  limit  of  the  thigh  meet  at  the  outer  margin 
of  the  perineal  and  ischio-rectal  spaces. 

The  lower  limit  of  the  thigh  is  formed  by  the  upper 
boundary  of  the  next  adjoining  regions,  namely,  the 
popliteal  space  behind  and  the  knee  in  front  The  cap- 
sular ligament  of  the  knee-joint  in  the  extended  position  of 
the  thigh  reaches  from  3  to  8  ctm.  above  the  upper  bor- 
der of  the  patella,  and  forms  the  lower  boundary  of  the 
thigh  at  this  point. 


The  general  shape  of  the  thigh  is  that  of  a  cone.  A 
grooved  depression  or  furrow  extends  along  the  inner  as- 
pect of  the  limb,  beginning  above  in  the  subinguinal  region, 
and  corresponding  to  the  interval  between  the  adductor 

group  and  the  vastus  interims.  Along  this  depression 
course  the  large  vessels  of  the  lower  extremity,  and  in 
cisions  for  ligature  of  the  femoral  artery  are  made  in 
this  situation. 

An  external  depression,  extending  nearly  vertically  on 
the  outer  aspect  of  the  thigh,  and  more  pronounced  in 
thin  subjects,  marks  the  interval  between  the  vastus  ex- 
ternus  and  the  biceps,  and  corresponds  to  the  external  in- 
termuscular septum  of  the  deep  fascia  (see  Fascia  lata, 
p.  538).  This  lateral  groove  serves  to  divide  the  thigh 
on  its  surface  into  an  anterior  and  a  posterior  segment. 
Internally  the  dividing  line  is  not  so  well  marked.  The 
prominence  formed  by  the  adductor  gracilis  muscle  may 
be  taken  as  such  ;  but  for  practical  purposes  it  is  more 
desirable  to  include  in  the  anterior  division  the  entire  ad- 
ductor group,  on  account  of  their  intimate  relation  to 
important  vessels  and  nerves  which  belong  to  the  ante- 
rior part  of  the  thigh. 

A.  Anterior  Region  ok  Thigh. — Tnlegument  and 
Superficial  Fascia. — The  integument  of  the  anterior  re- 
gion is  firm  and  dense,  extremely  retractile  on  transverse 
division,  and  easily  separated  from  the  deep  fascia.  In 
circular  amputation  of  the  thigh,  these  anatomical  char- 
acteristics are  of  considerable  aid,  enabling  the  operator 
to  dispense  with  a  specially  prepared  and  reflected  cyl- 
inder of  integument. 

The  subcutaneous  areolar  tissue  and  fat  form  a  layer 
of  varying  thickness,  usually  much  more  developed  in 
the  female.  It  forms  a  continuous  investment  for  the 
whole  of  the  lower  extremity,  and  can  usually  be  divided 
into  two  or  more  layers,  between  which  are  situated  the 
superficial  vessels  and  nerves,  and  in  the  inguinal  region 
the  superficial  inguinal  lymphatic  glands.  The  superficial 
layer  is  continuous  above  with  the  superficial  layer  of 
the  abdominal  fascia  ;  the  deep  layer  of  the  abdominal 
fascia  becoming  adherent  to  the  fascia  lata  of  the  thigh, 
about  three  ctm.  below  Poupart's  ligament. 

Superfici<ii  Veins. — The  most  important  is  the  v.  sa- 
phena  magna — the  great  or  internal  saphenous  vein  with 
its  tributaries.  This  vein,  ascending  from  the  foot  and 
leg,  passes  behind  the  internal  condyle  of  the  femur, 
and  then  along  the  median  aspect  of  the  thigh,  corre- 
sponding pretty  accurately  in  direction  to  the  inner 
border  of  the  sartorins  muscle — close  behind  which  it 
is  situated, — to  open  into  the  femoral  vein  through  the 
saphenous  opening  of  the  fascia  lata,  about  one  and  a 
half  inch  below  Poupart's  ligament.  A  second  lame 
cutaneous  vein,  draining  the  antero  lateral  regions  of  the 
thigh,  joins  the  v.  saphena  magna  near  its  termination. 
The  veins  from  the  inner  and  back  part  of  the  thigh 
either  open  into  the  same  vessel  singly,  as  a  number  of 
smaller  branches,  or  unite  to  form  a  third  huge  sub- 
cutaneous vein,  which  joins  the  saphena  magna  near  the 
falciform  opening.  The  veins  corresponding  to  the  su- 
perficial branches  of  the  femoral  artery,  viz.,  the  w. 
pudendae  externa',  epigastrica  superficialis,  circumflexa 
ilii  superficialis,  open  either  into  the  v.  saphena  magna 
near  the  saphenous  opening,  or  pass  through  this  open- 
ing to  terminate  in  the  v.  cruralis. 

At  times  the  superficial  dorsal  veins  of  the  penis  empty 
all,  or  in  part,  into  the  saphena  instead  of  into  the  dee]) 
dorsal  vein  of  the  penis. 

Frequently  the  saphena  is  double  ;  the  two  trunks 
uniting  near  the  saphenous  opening  to  form  a  common 
vessel  which  receives  the  tributaries  above  mentioned. 

As  the  vein  usually  runs  somewhat  behind  the  inner 
margin  of  the  sartorins,  it  is  readily  avoided  in  opera- 
tions for  ligature  of  the  femoral  artery.  If  exposed  by 
the  first  incision,  which  should  simply  divide  the  integu- 
ment, the  vein  can  be  drawn  to  the  inner  side. 

The  superficial  lymphatic  vessels  for  the  most  part  course 
along  the  inner  aspect  of  the  thigh  with  the  saphena 
magna.  A  few  run  along  the  posterior  and  external  as- 
pect. All  empty  into  the  superficial  inguinal  glands  (gl. 
cru  rales). 
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continuous  investment  for  the  deeper  structures.  A  di- 
vision into  an  anterior  and  posterior  part  is  therefore  im- 
practicable. The  fascia  is  attached  above  and  in  front 
to  Poupart's  ligament,  and  to  the  body  and  horizontal 
ramus  of  the  pubes  ;  externally  to  the  outer  limb  of  the 
erest  of  the  ilium,  posteriorly  to  the  sacrum  ami  COCCJ  \  ; 
internally  to  the  descending  ramus  of  the  pubes,  ascend- 
ing ramus,  and  tuberosity  of  the  ischium,  joining  with  the 
border  of  the  great  sacro-sciatic  ligament.  For 
the  formation  of  the 
saphenous  opening 
and  the  relation  of 
the  fascia  lata  to  the 
-heath  of  the  femoral 
Is,  the  reader  is 
referred  to  the  arti- 
cle on  hernia  and  the 

graphical  anat- 
omy of  thesubingui- 
nal  region. 

Posteriorly  this 
fascia  covers  iu, 
above,  the  gluteus 
maximus  muscle, 
forming  a  thin  layer 
closely  united  to  the 
inter-fascicular  con- 
nective-tissue septa 
of  the  muscle,  and 
composed  of  fibres 
which  run  nearly  at 
right   angles   to   the 

se  of  the  muscu- 
lar fasciculi.  A  thin 
layer  of    the   fascia 

cs  beneath  the 
gluteus  maximus, 
separating  it  from 
the  gluteus  medius, 
and  becoming  con- 
tinuous with  a  very 
dense  fascia  which 
forms  a  firm  invest- 
ment for  the  ante- 
rior free  portion  of 
the  latter  muscle. 
The  strongest  por- 
tion of  the  fascia  lata 
is  situated  at  the  up- 
per and  outer  part  of 
the  thigh.  Here  it  is 
composed  of  two  lay- 
ers of  fibres  which 
cross  each  other  at 
right  angles,  a  super- 
ficial vertical  and  a 
deep  circular  set. 
This  external  portion 
of  the  fascia  is  con- 
siderably reinforced 
by  a  fibrous  expan- 
sion which  passes  to 
it  from  the  super- 
ficial portion  of  the 
tendon  of  the  glute- 
us maximus.  In  this 
situation  also  the  ten- 
sor vaginae  femoris  is 

inserted  between  its  layers.  Posteriorly,  and  at  the  upper 
and  inner  part,  where  it  covers  in  the  adductor  group  of 
muscles,  the  fascia  is  very  thin.  Around  the  knee  it  is 
strengthened  by  fibrous  expansions  from  the  tendon  of 
the  biceps  externally,  and  from  the  sartorius,  gracilis, 
semitendinosus,  and  quadriceps  extensor  cruris  inter- 
nally and  in  front.  Below,  the  fascia  lata  is  attached  to 
the  condyles  of  the  femur,  tuberosities  of  the  tibia,  and 
the  head  of  the  fibula. 

The  fascia  surrounds  all  the  muscles  of  the  thigh,  ex- 
erting considerable  pressure  on  the  same,  so  that  after 


Fig.  508!). 


Aiitero-extemal  View  of  Thi[_'h 
Feu.orLi.  ■ 


division  of  the  fascia  a  hernia-like  protrusion  of  the  mils 
cle  take-  place.  Between  fascia  and  muscle  is  a  layer  ol 
thin  cellular  tissue,  in  which  suppurative  and  phleg- 
monous processes  readily  become  diffused. 

The  portion  of  the  fa-cia  lata  arising  from  the  fore- 
part of  the  crest  of  the  ilium,  corresponding  to  the  origin 
of  the  tcn-or  vaginas  femoris,  passes  down  OS  two  layers, 
which  include  the  muscle  between  them,  and  at  its  lower 
border  blend  together  after  having  received  the  insert  ii  n 

of  the  muscle,  form- 
ing a  firm,  dense 
band.  This  band 
passes  down  to  be- 
come attached  to  the 
outer  tuberosity  of 
the  tibia,  and  is 
known  as  the  ilio- 
tibial  or  Maissial's 
bund.  According  to 
Maissiat,  this  band 
helps  to  limit  adduc- 
tion of  the  thigh. 

The  fascia  lata 
sends  inward  from 
its  dee])  surface  a 
number  of  intermus- 
cular septa,  which 
form  compartments 
in  which  the  mus- 
cles of  the  thigh  are 
lodged.  Two  of 
these  are  of  especial 
strength,  and  pass 
inward  to  be  inserted 
into  the  linea  aspera 
of  the  femur.  They 
are  called  the  exU  r- 
nal  and  internal  in- 
termuscular  septa 
(Lig.  intermuscularia 
laterale  et  mediale). 
Together  they  limit 
a  space  in  which  are 
found  the  adductors 
of  the  thigh  and  flex- 
ors of  the  leg. 

The  external  in- 
termuscular septum 
arises  from  the  entire 
extent  of  the  outer 
lip  of  the  linea  aspe- 
ra, from  the  trochan- 
ter major  to  the  ex- 
ternal condyle  of  the 
femur.  It  separates 
the  vastus  exlernus 
from  the  gluteus 
maximus  above,  and 
from  the  short  head 
of  the  biceps  below. 
It  is  well  shown  at  its 
tipper  part,  between 

the  vastus  externus 
and  gluteus  maxi- 
mus, in  Fig.  5090, 
which  represents  a 
tran-verse  section  at 
right  angles  to  the 
long  axis  of  the  thigh,  immediately  below  the  lesser  tro- 
chanter of  the  femur. 

It  is  possible  to  penetrate  deeply  into  the  thigh  along 
the  external  intermuscular  septum,  a-  far  a-  the  femur, 
without  dividing  any  important  muscles,  vessels,  or 
nerves— a  fact  which  i-  of  considerable  importance  in 
operations,  such  a-  -equestrotoniy,  or  the  opening  of 
subperiosteal  abscesses,  etc. 

The  internal  intermuscular  septum  follows  the  inner 
lip  of  the  linea  a-pera,  to  which  it  is  firmly  attached. 
It  arises  above  from  the  lesser  trochanter,  and   follows 
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h.  The  vastus  internus  arises  along  the  whole  length 
of  the  inner  lip  of  the  linea  aspera,  and  from  the  ante- 
rior and  lateral  surfaces  of  the  femur.  This  deeper  por 
tion  is  at  times  completely  separable  from  the  vastus  ex- 
ternus, as  well  as  from  the  main  portion  of  the  vastus  in- 
tern us,  and  has,  therefore,  been  designated  by  the  name 
of  vastus  medius,  or  m.  crureus  s.  cruralis.  Usually, 
however,  this  part  of  the  muscle  is  intimately  blended 
with  the  vastus  externus  and  interims,  especially  with 
the  latter  muscle.  In  Fig.  5091,  representing  a  transverse 
section  of  the  thigh  just  below  the  junction  of  the  upper 
and  middle  thirds,  the  fascial  septum,  which  at  times 
separates  the  crureus  from  the  vastus  interims  as  well  as 
from  the  vastus  externus,  is  very  perfectly  shown. 

6.  'The  vastus  externus  arises  from  the  whole  of  the  ex- 
ternal labium  of  the  linea  aspera,  beginning  above  at  the 
base  of  the  trochanter  major,  immediately  beneath  the 
Insertion  of  the  glutams  medius  and  glutteus  minimus. 
Si  inic  fibres  also  arise  from  the  external  intermuscular 
Beptum. 

At  about  the  middle  of  the  thigh  the  vastus  externus 
and  vastus  interims  become  united  with  each  other,  and 
at  the  beginning  of  the  lower  third  the  super- 
tieial  and  anterior  fibres  of  these  muscles  join 
the  i  niter  and  inner  margin,  respectively,  of 
the  tendon  of  the  rectus  femoris,  which  is 
inserted  into  the  upper  border  of  the  pa- 
tella, the  superficial  fibres  passing  across 
the  anterior  surface  of  the  bone  as  a 
dense  aponeurotic  layer  which  joins 
the  ligamentum  patellae.     The  re- 
mainder of  the  fibres  of  the  vas- 
tus externus  and  internus  ter- 
minate by  a  tendinous  insertion     ra)n 
into  the  outer  and  inner  borders 
of  the  patella. 

Beneath  the  crureus  is  found 
a  small  muscular  slip,  which 
arises  from  the  anterior  surface 
of  the  lower  fourth  of  the  shaft 
of  the  femur,  and  is  inserted  into 
the  upper  pouch  of  the  knee- 
joint  which  passes  upward  be- 
neath the  extensor.  It  is  called 
the  xttbcruralis. 

II.  Muscles  of  the  Inner 
ok  Adductor  Group.  —  1.  Gracilis. — A  long, 
slender  muscle  arising  from  the  descending  ramus 
of  the  pubes,  close  to  the  lateral  margin  of  the 
symphysis,  and  inserted  together  with  the  sarto- 
rius  and  semitendiuosus  into  the  inner  surface  of 
the  tibia. 

2.  Tlie  pectiaeus  arises  from  the  ilio-pectineal 
line  and  surface  of  the  pubes  in  front  of  it,  be- 
tween  the  ilio-pectineal  eminence  and  spine  of  the 
pubes,  and  is  inserted  into  a  rough  line  passing 
downward  from  the  lesser  trochanter,  between  the  outer 
and  inner  lips  of  the  linea  aspera. 

Between  the  pectineus  and  ilio-psoas  muscles  is  a  deep 
furrow  or  depression,  the  fossa  ilio-pectinea,  which 
forms  part  of  the  floor  of  Scarpa's  triangle,  and  in  which 
are  contained  the  femoral  vessels. 

3.  The  adductor  longus  arises  by  a  narrow  tendon  from 
the  space  between  the  symphysis  and  spine  of  the  pubes, 
and  is  inserted  into  the  middle  third  of  the  inner  lip  of 
the  linea  aspera. 

4.  The  adductor  brevis  is  covered  in  by  the  adductor 
longus  and  pectineus.  The  muscle  arises  from  the  de- 
Bcending  ramus  of  the  pubes  at  its  junction  with  the  body 
beneath  the  adductor  longus,  and  between  the  origin  of 
that  muscle  and  the  margin  of  the  obturator  foramen, 
and  is  inserted  into  the  upper  third  of  the  interspace  of 
the  linea  aspera,  somewhat  above  the  insertion  of  the  ad- 
ductor longus. 

5.  The  adductor  magnus  arises  from  the  tuber  ischii 
and  the  ascending  ramus  of  the  ischium.  The  portion 
arising  from  the  ramus  forms  a  deep  layer,  which  finds 
insertion  along  the  whole  length  of  the  linea  aspera,  be- 
hind the  adductor  longus. 


The  superficial  portion  of  the  muscle  arising  from  the 
tuberosity  of  the  ischium,  forms  the  inner  margin  of 
the  muscle,  and  terminates  in  a  rounded  tendon  which 
is  inserted  into  the  adductor  tubercle,  or  internal  epicon- 
dyle  of  the  femur. 

In  the  lower  third  of  the  thigh  tendinous  fibres  pass 
from  this  superficial  portion  of  the  adductor  magnus 
obliquely  to  the  vastus  internus.  In  this  way  a  canal 
{Hunter's  canal)  is  formed,  about  live  ctm.  long,  in 
which  are  contained  the  femoral  vessels  and  the  in- 
ternal saphenous  nerve.  The  anterior  wall  of  this  canal 
is  formed  by  the  above-mentioned  oblique  tendinous 
fibres  passing  from  the  adductor  magnus  to  the  vastus  in- 
ternus. The  vastus  internus  also  forms  the  external 
wall,  while  the  posterior  wall  is  formed  by  the  adductor 
longus,  which  lies  upon  the  deep  muscular  portion  of  the 
adductor  magnus,  and  is  intimately  connected  with  it. 

The  upper  opening  of  Hunter's  canal  is  bounded  by  a 
crescentic  tendinous  fold  of  the  adductor  magnus.     The 

lower  opening  is  situated 


% 


in  the  deep  portion  of  the 
muscle  close  to  its  inser- 
tion, and  is  also  surround- 
ed   by    tendinous    fibres. 
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FlG.  5092. — Transverse  Section  of  Thigh  about  the  Middle.     (After  Braunc.) 

Through  this  so-called  "  adductor  foramen  "  the  femoral 
vessels  pass  into  the  popliteal  space. 

0.  Adductor  minimus. — Under  this  name  a  muscular 
bundle  is  known  which  is  regarded  by  many  authors  as 
the  uppermost  portion  of  the  adductor  magnus.  It  arises 
from  the  ascending  ramus  of  the  ischium  and  descending 
ramus  of  the  pubes,  external  to  the  origin  of  the  gracilis, 
and  is  inserted  into  a  line  which  descends  vertically  from 
the  middle  of  the.  posterior  intertrochanteric  line  to  the 
linea  aspera.  Above  this  muscular  bundle  is  the  quad- 
ratic femoris  ;  below,  it  overlaps  the  upper  margin  of  the 
adductor  magnus  from  behind.  A  large  branch  of  the 
internal  circumflex  artery  passes  between  the  adductor 
minimus  and  quadratus  femoris.  Between  the  adductor 
minimus  and  adductor  magnus  the  first  perforating  ar- 
tery from  the  profunda  usually  passes. 

The  femoral  or  erural  artery  begins  at  Poupart's  liga- 
ment and  terminates  at  the  adductor  foramen,  where  the 
vessel  passes  into  the  popliteal  space  and  becomes  the 
popliteal  artery.  A  line  drawn  from  midway  between 
the  pubic  symphysis  and  the  anterior  superior  iliac  spine 
to  the  posterior  margin  of  the  internal  condyle  of  the 
femur,  corresponds  to  the  course  of  the  artery.     Super- 
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and  to  the  outer  side.  The  internal  saphenous  nerve  lie-. 
in  front  of  the  artery,  and  in  ligature  of  this  portion  re- 
quires careful  separation.  In  this  operation  the  sartorius 
must  he  displaced  or  divided. 

:;.  The  inferior  portion  of  the  femoral  artery  is  con- 
tained in  the  adductor  canal.  The  internal  saphenous 
lies  superficial  and  internal  to  the  artery.  Behind 
the  artery,  and  more  to  the  outer  side,  is  the  femoral 
vein.  The  anastomotic^  magna  is  frequently  given  off 
in  Hunter's  canal. 

Brandies  of  the  Femoral  Artery. — In  Scarpa's  triangle 
the  femoral  artery  gives  off  the  following  small  branches  : 

1.  Superficial  epigastric,  ascending  to  the  superficial 
fascia  and  integument  of  the  abdomen,  after  having 
t  through  the  saphenous  opening. 

•„>.  8up<  rftcial  a  re  unifier  iliac,  to  the  integument  of  the 
groin  as  far  as  the  crest  of  the  ilium. 

3.  The  superficial  exU  rnal  pudic  (subcutaneous),  to  the 
integument  of  the  lower  part  of 
the  abdomen,  penis,  and  scrotum. 

4.  The  deep  exU  rnal  pudic  (sub- 
aponeurotic), passing  beneath  the 
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fascia  lata,  on  the  pectineus  and  adductor  longus,  to  the 
external  genitals. 

The  largest  branch  of  the  femoral  artery  is  : 

5.  The  Profunda  Femoris. — This  vessel,  as  already 
stated,  arises  from  the  external  and  posterior  aspects  of 
the  femoral  artery  in  Scarpa's  triangle,  from  one  and  a 
half  to  two  inches  below  Poupart's  ligament.  It  passes 
downward  and  slightly  outward  upon  the  psoas  tendon 
and  upper  part  of  the  crureus,  and  then  curves  inward 
behind  the  femoral  artery,  separated  from  the  same  by 
the  profunda  and  femoral  veins.  Arrived  at  the  upper 
or  external  border  of  the  adductor  longus,  quite  close  to 
its  insertion  into  the  bone,  the  artery  passes  beneath  the 
muscle,  running  between  it  and  the  adductor  magnus, 
and  finally  perforating  the  latter — as  the  fourth  perforat- 
ing artery — a  little  above  the  adductor  foramen. 

The  upper  part  of  the  profunda  is  accompanied  by  a 
single  vein  which  lies  to  the  inner  side  and  joins  the  fe- 
moral vein. 

The  more  important  branches  of  the  profunda  artery 
are  the  following  : 

a.  The  external  circumflex  arises  from  the  outer  side  of 
the  profunda,  passes  between  the  two  maiu  branches  of 
the  anterior  crural  nerve,  and  beneath  the  sartorius  and 
rectus  muscles,  aud  divides  into  an  ascending  antl  a  de- 


fending branch  ;  a  few  small  branches  being  continued 
transversely  iiver  the  enireus  and  through  the  vastus  ex- 
temus  to  the  back  part  of  the  femur,  just  below  thegreal 
trochanter,  anastomosing  with  the  internal  circumflex, 
sciatic,  and  superior  perforating  arteries.  The  ascending 
branch  curves  around  the  upper  part  of  the  shaft  of  the 
femur  at  its  back  part,  beneath  the  trochanter  major,  pass- 
ing beneath  the  tensor  vagina?  femoris,  and  anastomosing 
with  the  internal  einumtlex,  sciatic,  gluteal,  and  circum- 
flex iliac  arteries.  The  descending  branches  pass  behind 
the  rectus  femoris  to  the  outer  aspect  of  the  thigh,  sup- 
plying the  quadriceps  extensor. 

b.  The  internal  circumflex  arises  frequently  from  the 
femoral  artery,  instead  of  "from  the  profunda.  '  Soon  after 
its  origin  the  vessel  gives  off  an  internal  superficial  mus- 
cular branch  which  supplies  the  pectineus  and  the  super- 
ficial adductors.  The  main  trunk  continues  backward 
around  the  inner  side  of  the  femur,  between  the  pectineus 
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and  psoas,  dividing  finally 
into  two  branches  which 
pass  to  the  back  part  of  the 
femur,  one  above,  the  other 
below  the  quadratus  femo- 
ris. The  artery  supplies 
muscular  branches  to  all 
tin;  adductors  and  to  the 
obturator  externus,  and  its 
terminal  branch  anasto- 
moses with  the  sciatic,  ex- 
ternal circumflex,  and  su- 
perior perforating  arteries, 
forming  the  so-called  "cru- 
cial anastomosis." 

As  the  vessel  winds 
around  the  neck  of  the  fe- 
mur an  articular  branch  to 
the  hip-joint  is  frequently 
given  off,  which  passes  beneath  the  transverse  ligament, 
along  the  round  ligament,  to  the  head  of  the  bone.  Other 
branches  perforate  the  capsule  and  pass  along  the  neck 
of  the  femur,  supplying  the  periosteum.  These  branches 
are  important  in  conveying  blood  to  the  head  of  the 
bone  in  cases  of  intra-capsular  fracture  of  the  neck  of 
the  femur. 

c.  The  perforating  arteries,  usually  three  in  number, 
are  given  off  from  the  profunda  as  this  vessel  passes  in 
front  of  and  between  the  adductors.  They  perforate  the 
adductor  muscles  close  to  their  insertion  into  the  linea 
aspera,  and  pass  backward  to  supply  the  posterior  muscles 
of  the  thigh. 

The  middle  perforating  artery  usually  supplies  the 
nutrient  artery  for  the  femur. 

6.  Muscular  branches,  varying  in  number  and  size 
(two  to  seven),  are  given  off  from  the  superficial  femoral, 
supplying  chielly  the  sartorius  and  vastus  internus. 

7.  The  anastomotica  magna  (art.  articularis  genu  su- 
prema)  arises  from  the  lower  portion  of  the  superficial 
femoral  in  Hunter's  canal,  and  perforates  the  anterior 
wall  of  this  canal  formed  by  the  tendinous  portion  of  the 
adductor  magnus.  The  vessel  divides  into  a  superficial 
and  a  deep  branch. 

The  superficial  branch  runs  in  front  of  the  adductor 
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III.  Muscles  of  the  Posterior  Group. — 1.   The  M- 

MM  .irises  by  two  lieads.  One,  the  long  head,  arises,  to- 
gether with  "the  semiteudinosus,  from  the  posterior  and 
external  portion  of  the  tuberosity  of  the  ischium.  The 
short  head  arises  from  the  middle  third  of  the  outer  lip 
of  the  linea  aspera.  The  two  portions  unite,  forming  the 
(niter  hamstring  tendon,  and  are  inserted  into  the  head  of 
the  fibula. 

2.  The  semitendiuosus  arises  with  the  long  head  of  the 
biceps  from  the  tuberosity  of  the  ischium,  and  passes 
■found  the  internal  condyle  of  the  femur  to  the  inner  as- 
pect of  the  shaft  of  the  tibia. 

3.  T/ie  semimembranosus  arises  from  the  anterior  por- 
tion of  the  tuberosity  of  the  ischium,  behind  the  quadra- 
tes femoris,  above  and  to 

the  outer  side  of  the  bi- 
ceps and  semitendiuosus, 
and  is  inserted  into  a 
groove  on  the  inner  and 
back  part  of  the  inner  tu- 
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ral  crease,  midway  between  the  trochanter  major  and  the 
tuberosity  of  the  ischium.  The  muscular  guide  is  the 
biceps,  immediately  beneath  which  muscle  the  nerve  is 
found.  George  S.  Huntington. 

THYROIDECTOMY.  The  history  of  the  operations 
for  disease  of  the  thyroid  gland  dates  from  the  time  of 
Celsus,  who  spoke'  only  of  cysts  of  the  gland  and  recom- 
mended either  extirpation  or  incision. 

CI.  Galenus,  Paulua  of  JSgina,  and  Albucasis  wrote 
Of  the  extirpation  of  cysts  and  of  small  and  completely 
movable  Btrumata.  They  called  especial  attention  to  the 
injury  to  the  recurrent  laryngeal  nerves,  as  well  as  to  tin- 
larger  vessels  in  the  neck. ' 

In  the  thirteenth  century  Rulandus  recommended 
the  employment  of  the  scion  or  of  the  hot  iron,  as 
well  as  the  extirpation  of  the  capsule,  as  the  best  means 
against  a  return  of  the  struma. 

In  1052  Fabricius  Hildanus 
mentions  a  case  of  extirpation 
which  was  followed  by  imme- 
diate death. 

In  1T1(J  Gottfried  Purmann 
advocated,  as  the  best  means 
of  arresting  the  growth  of  stru- 
mata,  the  double  ligature  of  the 
afferent  vessels. 

In  the  eighteenth  century 
more  attention  was  paid  to  the 
internal  treatment  and  to  the 
use  of  ointments  than  to  opera- 
tive measures.  It  is  scarcely 
probable  that  any  formal  opera- 
tion was  performed,  as  we  find 
the  word  "  struma"  was  a  col- 
lective term  for  a  variety  of  tu- 
mors in  the  neck.     It  is  safe  to 
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berosity  of  the  tibia,  gain- 
ing its  median  position 
by  passing  in  front  of  the 
biceps  and  semitendiuo- 
sus. 

The  great  sciatic  nerve 
emerges  from  the  lower 
border  of  the  glutaeus 
maximusand  passes  down 
the  back  of  the  thigh  be- 
tween the  trochanter  ma- 
jor and  the  tuberosity  of 

the  ischium,  under  cover  of  the  biceps.  At  about  the 
lower  third  of  the  thigh  the  nerve  divides  into  the  exter- 
nal and  internal  popliteal  nerves.  This  division  may, 
however,  take  place  at  any  point  between  the  sacral  plex- 
us and  the  lower  third  of  "the  thigh. 

The  nerve  supplies  articular  branches  to  the  hip- joint 
and  muscular  branches  to  the  biceps,  semitendiuosus,  and 
semimembranosus,  also  a  branch  to  the  adductor  magnus, 
in  its  course  along  the  back  of  the  thigh.  After  emerg- 
ing from  the  lower  border  of  the  glutaeus  maximus,  the 
nerve  rests  on  the  adductor  magnus  with  the  biceps  exter- 
nally, and  the  semimembranosus  and  semiteudinosus  in- 
ternally. The  nerve  is  imbedded  in  a  layer  of  loose  areolar 
tissue  which  extends  between  the  muscles  named  from  the 
great  sacro-sciatic  foramen  to  the  popliteal  space.  This 
loose  cellular  tissue  is  a  favorite  site  for  deep  abscesses, 
and  abscesses  which  form  within  the  pelvis  may  descend 
with  the  nerve  along  this  route  to  the  popliteal  space. 

The  great  sciatic  nerve  is  accessible  for  operation  in 
the  middle  line  of  the  thigh,  just  below  the  gluteo-femo- 
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remu^aCve."*   Siiy  ^at  until  the  middle  of  the 
eighteenth  century  no  true  thy- 
roidectomy   (in     the    sense    in 
which  we  use  the  term)  had  been 
performed.      With    Laurent  ins 
Heister  (1682-171)8)  came  a  new 
era  in  the  treatment  of  strumata. 
He  mentions  several   methods, 
such  as  ligature  of  the  pedun- 
culated variety,  cauterization  of 
solid  nodules,  incision  and  cauterization  in  cystic 
nodules,  and  the  shelling  or  peeling  out  of  solid 
ones.     At  this  time,  1750,  Allien    I  lallcr  first   re- 
ferred to  the  compression  of  the  trachea  in  stru- 
mata. 

In  1770  Benjamin  Gooch  first  described  an  ex- 
tirpation of  the  thyroid  gland,  and  in  1771  A.  T. 
Vogel  described  the  first  typical  partial   extirpa- 
tion of  the  thyroid  gland    with   ligature  of  the 
afferent  vessels.     In  1791   Desault  reported    the 
first  typical   half  extirpation  with   recovery,  and 
in  1800  J.   A.  W.  Hedenus  performed  the  first 
total  extirpation  with  recovery.      Ilausslcuthner,  in  1810, 
called  attention  to  the  mental  disturbance  following  de- 
struction of  the  thyroid  gland. 

V.  Walther  recommended,  in  1814,  the  ligature  ol  the 
superior  thyroid  arteries  in  the  treatment  of  aneurismal 
strumata. 

In  1834  K.  J.  Beck  gave  a  very  succinct  account  of 
the  method  of  extirpation,  with  all  the  surgical  and  ana- 
tomical details,  including  a  description  of  the  ligature  of 
the  thyroid  arteries. 

From  1850-1875  von  Bruns,  Scliuh,  Billroth,  Luecke, 
Kocher,  Rossander  (1874-1875),  and  Greene  (1871)  con- 
tributed mostly  to  the  advancement  of  the  operation. 

From  1S75  to  1886  Luecke,  Kocher,  Hopmann,  Kuster, 
Albert,  Billroth,  Wolfler,  Hose,  Liebrecht,  Reverdin,  and 
Socin  were  the  most  prominent  in  advancing  the  opera- 
tive measures  for  the  relief  of  strumata.  We  can  thus 
see  how  slowly  the  operation  has  advanced  from  an  inci- 
sion for  cysts  to  what  we  now  consider  a  safe  and  thor- 
oughly studied  operation,  such  a  method  of  operation  as 
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Thyroidectomy. 
Thyroidectomy. 


Of  the  various  incisions  used  in  tiie  operation  of  thy- 
roidectomy,  we  prefer  that  of  Kocher  to  the  median  in- 
cision or  to  that  carried  along  the  anterior  border  of  the 
-terno-mastoid  muscle.  The  advantages  gained  by  Ko- 
cher's  incision  are  that  it  allows  a  more  perfect  and  com- 
plete survey  of  the  whole  field  of  the  operation,  and  an 
excellent  chance  to  ligate  the  veins  and  arteries  with- 
out difficulty. 

This  incision  commences  at  the  manubrium  sterni  in 
the  median  line,  and  ascends  as  far  as  t he  cricoid  carti- 
This  portion  of  the  incision  divides  the  skin  and 
superficial  fascia,  and  avoids  the  veins,  with  the  excep 
tion  of  the  smaller  anastomoses  between  the  oblique 
jugular  veins,  which,  as  a  general  thing,  lie  just  above 
the  incisure  sterni.  The  upper  portion  of  the  incision 
passes  from  the  cricoid  cartilage  upward  and  outward  to- 
ward I  he  anterior  border  of  the  sterno- mastoid  muscle, 
until  one  arrives  at  the  upper  limit  of  the  lateral  lobe. 
The  advantages  offered  by  this  mode  of  incision  over  the 
median  and  that  along  the  anterior  border  of  the  sterno- 
mastoid  muscle  are  the  more  perfect  exposure  of  the 
trachea  where  the  thyroid  gland  is  attached,  and  of  the 
inner  surface  of  the  inferior  horn  of  the  lateral  lobe 
where  the  large  veins  are  present,  which,  in  goitre  plon- 
geant  (struma  substernalis),  must  be  rendered  free  for 
ligature.  In  addition,  the  upper  oblique  portion  of  the 
incision,  besides  dividing  the  skin  and  platysma  muscle, 
crosses  the  anterior,  oblique,  or  external  jugular  veins 
transversely,  or  at  least  obliquely,  so  that  they  may  be 
easily  secured  with  double  ligatures  before  proceeding 
further  with  the  operation.  The  sterno-hyoid,  sterno- 
thyroid, and  omo-hyoid  muscles  are  now  divided  upon  a 
director  in  the  line  of  the  oblique  portion  of  the  incision. 

By  the  use  of  blunt  hooks  in  the  outer  portion  of  the 
wound  these  muscles,  together  with  the  sterno-mastoid 
muscle,  arc  drawn  outward,  and  the  lateral  lobe  is  com- 
pletely exposed,  so  that  the  veins  and  arteries  supplying 
it  may  be  easily  secured  before  proceeding  to  the  isola- 
tion of  the  tumor  from  the  surrounding  parts. 

To  do  this  we  at  first  follow  the  inner  border  of  the 
lateral  lobe  to  its  highest  portion,  so  as  to  ligate  with  a 
double  ligature  the  superior  thyroid  artery  and  vein  as 
near  to  the  main  trunk  as  possible.  They  can  be  ligated 
together  and  need  not  be  isolated  from  one  another  for 
the  ligature.  From  this  portion  we  descend  upon  the 
outer  border  of  the  lateral  lobe  until  we  meet  with  the 
accessory  superior  thyroid  vein,  when  it  is  present,  and, 
after  the  application  of  a  double  ligature,  divide  it.  The 
superior  communicating  thyroid  vein  upon  the  upper 
border  of  the  isthmus  is  next  ligated,  together  with  the 
artery,  should  the  latter  be  present.  The  upper  half  of 
the  lateral  lobe  is  now  free  from  all  vascular  connection, 
and  with  the  finger  one  can  easily  strip  from  it  the  loose 
connective-tissue  capsule  in  which  it  lies.  It  is  now- 
raised  as  much  as  possible  with  the  fingers  alone,  or  when, 
as  in  substernal  strumata,  dyspnoea  is  impending,  with  a 
strong  pair  of  blunt  forceps.  We  have  thus  a  perfect, 
view  of  the  venae  thyroideae  ima?,  which  arc  often  large 
and  must  be  ligated  with  double  ligatures  in  more  than 
one  place  so  as  to  shut  off  all  blood  from  the  inferior 
communicating  thyroid  vein.  This  is  easily  accom- 
plished, and  we  follow  the  lower  border  of  the  lateral 
lobe,  meeting  the  inferior  thyroid  vein,  which  we  ligate 
with  double  ligatures.  Proceeding  along  the  outer  border 
■of  the  lobe,  we  meet  the  inferior  accessory  thyroid  vein, 
which  we  likewise  ligate.  The  struma  is  at  this  stage  at- 
tached only  at  its  pedicle,  i.e.,  at  the  isthmus  on  the  upper 
tracheal  rings.  It  is  raised  completely  from  the  under- 
lying tissues,  and  turned  upon  itself  toward  the  median 
line  of  the  neck  and  held  in  this  position  by  the  hand  of 
an  assistant.  We  proceed  to  look  for  the  inferior  thyroid 
artery,  which  we  find  in  the  lower  angle  of  the  wound. 
It  is  secured  by  a  double  ligature  as  near  as  possible  to 
the  point  where  it  is  passing  behind  the  common  carotid 
artery.  This  is  not  difficult,  for  from  its  transverse  or 
oblique  course  it  is  readily  distinguished.  Its  isolation 
must  be  carefully  done,  and  the  ligatures  must  enclose 
only  the  artery  itself.  This  being  accomplished,  we  pro- 
ceed to  separate  the  tunica  propria  of  the  gland  from  the 


tissue  covering  the  posterior  surface  until  we  reach  the 
isthmus.  It  is  necessary  in  this  region  to  keep  close  to 
the  gland  in  order  to  avoid  the  recurrent  laryngeal  nerve 
as  well  as  the  vessels  entering  the  posterior  surface  of 
the  gland.  Having  ligated  such  arteries  as  bleed  in  this 
neighborhood,  we  have  only  the  isthmus  left  to  manage. 
This  we  do  in  one  of  two  ways.  Either  the  isthmus  is 
completely  separated  from  the  trachea  with  the  knife, 
and  such  arteries  as  bleed  are  caught  with  clamps,  or  we 
keep  out  of  the  way  of  the  nerve,  the  artery,  and  the 
trachea  by  making  use  of  Mickulicz's  method  of  avoiding 
any  injury  to  these  structures.  This  method  consists  in 
fastening  the  struma  with  a  clamp,  and  by  squeezing  out 
the  glandular  portion  of  the  Struma  he  leaves  a  pedicle 
which  consists  only  of  the  tunica  propria  of  the  gland. 
This  pedicle,  which  is  made  at  a  point  where  the  gland  is 
not  attached  to  the  trachea,  can  be  subsequently  treated 
just  as  in  the  case  of  ovarian  tumors. 

By  cither  procedure  the  nerve  is  safely  avoided. 
Kocher  had  in  1883  twenty  cases,  of  which  sixteen 
showed  no  paresis  of  the  nerve  by  laryngoscopy  ex- 
amination. In  one  case  the  nerve  was  paralyzed  before 
the  operation.  In  two  cases,  though  no  hoarseness  re- 
mained after  the  operation,  the  patients  were  not  sub- 
jected to  ii  laryngoscopy  examination.  In  one  the  voice 
remained  weak,  though  otherwise  perfect,  after  the  op- 
eration. In  this  case,  also,  no  laryngoscopic  examina- 
tion was  made.  In  the  322  cases  reported  by  Liebrecht, 
section  of  the  recurrent  laryngeal  nerves  was  certain  in 
9  cases  and  doubtful  in  4  cases. 

This  incision  (Kocher's)  suffices  in  many  cases  of  total 
extirpation.  Should  it  not  be  sufficient,  one  can  add  a 
second  similar  to  the  upper  portion  of  the  first  incision, 
making  a  Y-shaped  incision.  This  is  to  be  preferred  to 
the  V-  or  T-shaped  incision,  as  it  produces  less  injury  to 
the  skin  with  a  more  perfect  exposure  of  the  field  of  op- 
eration. Should  tracheotomy  be  performed  in  this  op- 
eration ?  Rose  prefers  it  in  order  to  avoid  the  mediasti- 
nitis,  in  cases  of  dyspnoea,  for  the  orthopaedic  treatment 
of  the  deformed  and  softened  trachea,  and  to  render  the 
operation  easier.  Wolfler  raises  as  an  objection  to  this 
the  fact  that  of  48  cases  in  Billroth's  Klinik  just  those 
cases  did  badly  in  which  tracheotomy  was  performed.  Of 
these,  43  were  not  tracheotomized,  and  all  lived  ;  5  were 
tracheotomized,  and  3  of  them  died.  Kocher  adds  also 
43  cases,  in  which  tracheotomy  was  performed  in  4  cases  ; 
3  of  these  4  died.  It  is  impossible,  when  tracheotomy 
has  been  performed,  to  keep  the  wound  aseptic.  The 
air  and  mucus  from  the  trachea  escape  easily  beneath  the 
dressing  and  infect  the  wound.  On  the  oilier  hand  one 
must,  when  tracheotomy  has  been  performed,  prevent  the 
escape  of  the  discharges  from  the  wound  into  the  trachea, 
where,  decomposition  occurring,  aseptic  bronchitis  and 
broncho-pneumonia  will  certainly  result.  If  one  must 
perform  tracheotomy,  it  is  better  to  make  use  of  the  open 
treatment.  The  mediastinitis  lor  the  avoidance  of  which 
the  tracheotomy  (Rose)  is  performed  occurs  only  when 
sepsis  is  present  in  the  wound.  The  best  means  of  avoid 
ing  this  or,  at  least,  of  avoiding  a  factor  in  its  produc- 
tion, is  not  to  open  the  trachea.  Moreover,  it  is  not  yet 
thoroughly  determined  whether  the  tracheal  cannula  is 
able  to  restore  the  trachea  to  its  proper  shape.  Hose  has 
certainly  obtained  the  honor  of  calling  attention  to  the 
inflammatory  softening  of  the  tracheal  rings  and  the  con- 
sequent scabbard-shaped  (sSbelscheidenformig)  contour. 
as  well  as  the  angular  bend  in  the  widl  of  the  trachea  re- 
sulting from  atmospheric  pressure  or  from  movements 
of  the  head  and  neck,  when  the  struma  has  been  removed. 

This  condition  he  explains  by  showing  how,  when  tin 
trachea  and  larynx  are  removed  from  the  body  and  sus- 
pended, the  larynx  being  downward,  the  softened  tra- 
chea will  form  a  sharp  angle  at  the  point  of  softening 
while  the  healthy  trachea  bangs  Straight  or  with  a  gentle 
curve.  Kocher  has  shown  that  the  same  will  occur  in 
the  healthy  trachea  at  the  point  where  tracheotomy  has 
been  performed,  and  says  that  as  the  cartilages  "ill  only 
unite  by  connective  tissue,  the  same  conditions  and  dan- 
gers will  exist  after  tracheotomy  as  are  present  in  a 
trachea   softened   by  strumata.      Tracheotomy  is  to  be 
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have  thus  69  cases  in  186  in  which  no  recurrence  of  the 
goitre  nor  any  hypertrophy  of  accessory  glands  was 
found,  and  yet  in  these  there  were  symptoms  of  cachexia 
Strumipriva  in  thirty-three  per  cent.  In  partial  thyroid- 
ay  we  find  that  in  550  cases  symptoms  were  present  6 
times;  one  per  cent. 

These  symptoms  appear  clinically  in  two  forms.     The 
first  form"  comprises  all  those  cases  in  which  the  symp- 
ire  well  marked.     The  second  form  embraces  those 
in  which  only  a  few  of  the  symptoms  arc  present 
and  these  symptoms  are  not  permanent,  but  disappear  in 
from  three  to  four  months.     Such  cases  have  been  ob- 
1  by  Julliard,  Reverdin,  Baumgartner,  and  Zesas. 
Such  symptoms  are  seen  mostly  in  the  mental  sphere. 
The  patients  become  inattentive,  falling  asleep  when  talk- 
ing to  anyone,  and  showing  slowness  in  all  mental  actions. 

If  we  seek  for  a  cause  of  these  transitory  symptoms 
following  the  operation,  we  shall  most  probably  find  it  in 
the  fact  that  the  portion  of  the  gland  remaining  after  the 
operation  was  not  sufficient  to  carry  on  the  function  of 
the  gland,  and  only  when  it  hypertrophied  did  we  rind 
any  diminution  in  the  symptoms.  Such  an  office  might 
be  carried  on  by  the  accessory  thyroid  glands,  and  Streck- 
heisen.  Zuckerkandl,  and  Gruber  have  shown  that  these  ac- 
ry  glands  are  by  no  means  uncommon.  These  are 
divided,  according  to  their  position,  into  superior  and  infe- 
rior median,  lateral,  and  posterior  glands.  Of  these,  care- 
ful observations  have  been  made  on  the  median  glands 
( .ill v.  The  superior  median  arise  from  the  processus  pyra- 
midalis, either  being  connected  directly  with  it  or  without 
any  connection,  or  they  occupy  its  place  entirely.  The. 
processus  pyramidalis,  which  often  occupies  the  position 
over  the  thyroid  cartilage  as  far  as  the  hyoid  bone,  is 
much  more  frequently  present  than  was  formerly  sus- 
pected.  This  processus  pyramidalis  was  present  in  from 
sixty  tight  to  seventy-four  per  cent,  of  the  cases  exam- 
ined. 

Of  the  superior  accessory  thyroid  glands,  i.e.,  those 
situated  in  the  space  between  the  isthmus  of  the  thyroid 
gland  and  the  hyoid  bone,  Streckheisen  found  them  33 
times  in  153  cases  ;  twenty-one  per  cent.  Of  these  33 
eases,  16  times  there  was  also  present  a  processus  pyrami- 
dalis. Of  the  glands  above  the  hyoid  bone  (the  supra- 
hyoid accessory  thyroid  glands)  Zuckerkandl  found  57 
in  800  cadavers  examined  for  this  purpose  ;  twenty-eight 
per  cent. 

In  130  cases  examined  by  Streckheisen  for  accessory 
thyroid  glands,  36  times  glands  were  found,  either  prae- 
hyoid,  suprahyoid,  epihyoid,  or  intrahyoid  ;  i.e.,  twenty- 
seven  per  cent.  Gruber  found  the  superior  accessory 
glands  to  occur  in  one  case  in  thirteen,  and  the  lateral 
accessory  glands  once  in  ten  times.  Madelung  has  shown 
that  the  lateral  accessory  glands  occupy  very  irregular 
positions  in  the  lateral  portion  of  the  neck,  but  are  gener- 
ally close  to  the  lateral  lobes  of  the  thyroid  glands  between 
the  lower  jaw  and  the  clavicle  and  sternum.  The  inferior 
glands  are  situated  below  the  isthmus  upon  or  beside  the 
trachea.  Sometimes  they  lie  deeply  within  the  thorax, 
upon  the  superior  or  posterior  surface  of  the  aorta  (Carle  |, 
The  posterior  accessory  glands  are  situated  at  the  junc- 
tion of  the  pharynx  and  oesophagus  and  close  to  the 
posterior  surface  of  the  lateral  lobes,  or  between  the 
trachea  and  (esophagus,  or  between  the  (esophagus  and 
vertebral  column.  In  four  cases  accessory  thyroid  glands 
have  been  found  within  the  trachea.  We  may  thus  com- 
pute, from  the  frequency  with  which  these  glands  have 
been  found,  that  in  about  one-half  of  the  cases  there  will 
be  accessory  glands  present.  It  is  very  probable  that 
with  a  more  intimate  knowledge  of  these  glands  their 
frequency  will  be  found  to  be  greater. 

The  pathogenesis  of  this  cachexia  has  been  variously 
explained. 

1.  The  theory  is  that  it  results  from  a  diminished 
amount  of  oxygen  on  account  of  the  atrophy  of  the 
trachea,  which' latter  was  due  to  the  ligature  of  the  thy- 
roid arteries  (Kocher). 

2.  BaumgBrtner  seeks  the  cause  in  an  imperfect  open- 
ing of  the  glottis  due  to  disturbances  of  innervation,  and 
later  to  changes  in  the  sympathetic  nerves  as  the  result 


of  mechanical  or  chemical  injury  in  the  wound,  which 
produce  an  ascending  neuritis  extending  to  the  cervical 
ganglia  and  central  organs. 

8.  (iiissenliauer.  Mikulicz,  and  .1.  "Wolff  ascribe  the 
cachexia  to  the  injury  to  the  nerves  during  the  operation. 

4.  L.  and  A.  Reverdin  believe  the  cause  to  reside  in 
vasomotor  disturbances  dependent  upon  a  centre  situated 
in  the  thyroid  gland. 

5.  .Bircher  states  thai  the  cause  is  not  the  removal  of 
the  thyroid  gland,  but  that  there  is  a  general  infection  of 
the  system,  whose  first  stage  is  the  development  of  the 
goitre  and  whose  second  stage  is  seen  in  the  symptoms 
characterizing  cretinismus. 

6.  P.  Bruns  ascribes  to  the  thyroid  gland  the  function 
of  aiding  certain  metabolic  processes,  which  are  indis- 
pensable to  the  normal  activity  of  the  central  nervous 
system. 

We  may  compare  these  various  views  with  the  results 
of  the  experiments  upon  animals.  The  latter  show  us 
that:  1,  The  total  removal  of  the  thyroid  gland  with  the 
accessory  glands  produces  death;  2,  in  the  removal  of 
one-half  of  the  thyroid  gland,  with  hypertrophy  of  the 
remaining  half,  no  symptoms  follow  ;  3,  with  atrophy  of 
the  remaining  half,  symptoms  do  follow  ;  4,  in  the  re- 
moval of  one-half  of  this  half,  with  hypertrophy  in  the 
portion  remaining,  no  symptoms  are  observed  ;  6,  in  the 
removal  of  the  whole  gland,  with  hypertrophy  of  the  ac- 
cessory glands,  i.e.,  superior,  lateral,  or  aortic  thyroid,  no 
symptoms  have  followed  (Halsted).  We  may  also  add  to 
these  experiments  the  clinical  observations  as  collected 
by  the  Clinical  Society  of  Loudon,  and  the  exact  physio- 
logical investigations  of  Horsley  and  Fuhr.  As  a  result 
of  all  these,  we  are  led  to  the  belief  that  the  symptoms 
following  the  loss  of  the  thyroid,  cither  from  operation 
or  as  a  result  of  disease,  should  be  ascribed  not  to  any 
injury  to  nerves  or  vessels  in  the  neck,  nor  to  any  general 
disease  existing  before  the  operation,  but  to  the  loss  of  a 
function  which  is  indispensable  to  proper  activity  of  the 
nervous  system. 

Dependent  upon  the  observations  that  the  cachexia 
will  not  occur  if  a  portion  of  the  gland  remains,  Mikulicz 
has  recommended  his  so-called  nseclion  of  the  thyroid 
gland,  in  order  not  only  that  a  portion  of  the  gland  may 
be  left,  but  also  that  any  injury  to  the  nerves  or  vessels 
may  be  avoided.  Instead  of  this  mode  of  operation,  but 
for  the  same  reasons,  Woltler  recommended  the  ligature 
of  the  thyroid  arteries  in  order  to  produce  an  atrophy  of 
the  gland.  Such  a  method  might  be  of  advantage  in  the 
vascular  or  aneurismal  variety,  but  certainly  not  in  the 
colloid  or  cystic  forms.  Rydygier  has  lately  reported 
sixteen  cases,  in  fifteen  of  which  all  four  arteries  were 
tied,  in  one  case  two  arteries.  They  were  observed  by 
him  for  one  and  one-half  year,  with  no  symptoms  of 
cachexia  strumipriva  following.  He  recommends  the 
ligature  of  the  arteries  for  recent  cases  of  parenchyma- 
tous goitre.  The  method  of  ligation  for  the  superior  thy- 
roid arterj'  is  the  usual  one  along  the  anterior  border  nt 
the  sterno-mastoid  muscle.  The  inferior  thyroid  artery 
is  ligated  either  by  an  incision  along  the  anterior  border 
of  the  sterno-mastoid  muscle  (Velpeau)  or  in  the  cleft 
between  the  sternal  and  clavicular  portions  of  the  same 
muscle  (v.  Langenbeck).  On  account  of  the  many  dif- 
ficulties both  in  the  topography  and  in  the  depth  at  which 
one  must  work,  Drobeck  has  devised  a  somewhat  easier 
method.  An  incision  is  made  beginning  one  or  two  cen- 
timetres above  the  clavicle  on  the  lateral  border  of  the 
sterno-mastoid  muscle  and  ending  at  the  level  of  the  thy- 
roid cartilage.  The  subclavian  triangle  is  exposed,  and 
the  contents  pushed  aside  until  one  finds  the  scalenus 
anticus  muscle.  Here  are  seen  the  phrenic  nerve  and 
I  he  ascending  cervical  artery.  The  phrenic  nerve  anil 
muscle  are  covered  by  the  'dee])  fascia.  The  internal 
jugular  vein,  carotid  artery,  and  vagus  nerve  are  held 
to  the  inner  side  by  a  bluiil  retractor.  The  carotid  tu- 
bercle is  felt.  The  artery  lies  below  it  1  elm.  in  old 
people,  and  2  to  8  Hm.  in  younger  people,  on  the  inner 

border  of  the  scalenus  anticus  muscle.  Care  must  be 
taken  that  no  injury  occurs  to  the  vertebral  vein  and 
artery.     The  cervical  fascia  must  be  divided  before  liga- 
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it  crvsUilliy.es.  It  lias  a  hot,  sharp,  bitter  taste,  and  an 
alkaline  reaction.  The  odor  is  feeble  if  cold,  irritant  if 
the  alkaloid  is  heated.  It  is  obtained  by  distillation  with 
an  alkali. 

Nicotine,  when  injected  into  an  animal,  at  first  slows 
the  heart,  without  enfeebling  the  force  of  contraction.  It 
may  even  stop  the  beats  for  a  few  moments,  alter  which 
the  heart  regains  its  normal  rhythm,  but  stimulation  of 
the  vagus  is  without  effect.  Experiments  with  other 
alkaloids,  like  muscarine,  assist  in  determining  the  mode 
of  action  of  nicotine.  When  the  heart  lias  resumed  beat- 
ing after  nicotine  poisoning,  muscarine,  which  is  a  known 
cardiac  muscle  poison,  will  bring  it  to  rest  permanently. 
It  is.  therefore,  shown  that  nicotine  does  not  poison  the 
hear)  muscle,  but  it  first  excites  the  terminal  filaments  of 
tin-  vagus  and  slows  the  heart  ;  it  then  exhausts  them 
(Foster),  preventing  other  alkaloids  from  affecting  them, 
and  allowing  the  heart  to  beat  faster  under  the  influence 
of  sympathetic  or  of  intrinsic  stimulation.  This  dis- 
turbance, in  greater  or  less  degree,  of  the  balance  of  nerve 
forces  acting  upon  the  heart,  accounts  for  the  palpitations 
which  characterize  the  tobacco  habit ;  and  the  fact  that 
nicotine  does  not  destroy  the  heart  muscle  power  makes 
it  rarely  fatal  as  a  cardiac  poison. 

Nicotine  injected  into  warm-blooded  animals  causes 
excitement,  dyspnoea,  muscular  tremors,  evacuation  of 
urine  and  fajces,  staggering,  clonic  convulsions,  paraly- 
sis, and  death.  It  affects  all  classes  of  animals,  but  does 
not  particularly  injure  plauts  ;  tobacco  fumigations  are 
therefore  used  in  green-houses  to  destroy  insect  life.  Some 
animals,  like  goats,  can  eat  tobacco  leaves  with  impunity, 
but  they  are  severely  poisoned  by  the  fumes  (Richard 
son).  Nicotine  in  man  causes  vomiting,  purging,  "  sink- 
ing" at  the  epigastrium,  vertigo,  muscular  tremor  and 
weakness — all  the  symptoms  of  acute  tobacco  poisoning. 
Nicotiue  is  far  more  active  than  tobacco  itself,  and  it 
causes  death  quicker  than  any  other  poison  except  prus- 
sic  acid  (Stille).  One  drop  kills  a  rabbit  in  three  and 
a  half  minutes.  A  thirty-second  of  a  grain  causes 
toxic  symptoms  in  man,  anil  one-sixteenth  of  a  grain  has 
produced  muscular  spasm  and  other  effects  lasting  for 
three  days. 

One  case  of  death  in  three  minutes  has  occurred  (Tay- 
lor), and  another  in  five  minutes,  in  man.  With  large 
doses  animals  utter  a  loud  cry,  fall,  and  pass  at  once  into 
convulsions,  which  soon  terminate  in  paralysis  and  coma 

Tobacco  Smoke  consists  of  aqueous  vapor,  nicotine, 
free  carbon  soot  in  minute  particles,  and  if  it  be  passed 
through  a  strong  solution  of  potassium  hydrate,  and 
afterward  through  dilute  sulphuric  acid,  the  KOII  sepa- 
rates COj,  CO,  acetic,  formic,  butyric,  valeric,  and  other 
acids,  including  a  trace  of  prussic  acid,  with  creosote  and 
some  hydrocarbons.  The  H2SO4  fixes  ammonia  and  a 
series  of  oily  bases  parallel  to  the  aniline  series.  Of 
these  pyridine,  C5H5N  is  the  lightest,  and  viridine, 
CijHuN  is  the  heaviest  (Eulenberg  and  Vohl).  The 
former  is  more  abundant  in  pipe  tobacco,  the  latter  in 
cigar  smoke.  Collidine  is  formed  from  cigars  when 
smoked  with  free  access  of  air,  and  it  is  far  less  active 
than  pyridine.  These  various  bases  are  not  all  formed 
in  ordinary  smoking,  for  a  more  rapid  and  complete 
combustion  is  required  to  decompose  the  resin  into  new 
products.  Dry  distillation  yields  a  volatile  empyreu- 
matic  oil  ("  oil  of  tobacco  ")  which  collects  in  old  pipes 
and,  if  inhaled,  gives  a  sense  of  oppression,  and  an  un- 
pleasant odor  to  the  breath.  The  odor  of  "stale"  to- 
bacco which  clings  to  clothing  and  to  smoking-rooms, 
and  which  is  exhaled  by  the  skin,  is  due  to  this  oil. 

In  common  combustion  the  nicotine  and  em pyreumatic 
oil  are  always  developed  and  inhaled,  and  the  effects  of 
smoking  are  due  to  them. 

Prevalence. — It  is  impossible  to  estimate  the  number 
of  cases  of  the  tobacco  habit.  Every  physician  repeat- 
edly encounters  patients  with  whom  lie  must  restrain  or 
interdict  the  use  of  tobacco.  Laymen  generally  acquire 
for  themselves  a  knowledge  of  the  "  poison  limit  "  of  to- 
bacco, and  after  one  or  two  experiences  in  slightly  over- 
stepping, learn  to  avoid  it.  Tobacco,  however,  in  com- 
mon with  other   stimulants   and    with   narcotics,  often 


enslaves  the  user  to  a  degree  which  is  wholly  unsus- 
pected, until  through  some  reason  it  is  suddenly  withheld, 
when  the  craving  for  it  becomes  intolerable.  The  symp 
toms  of  tobacco  poisoning  from  excessive  smoking  are 
so  well  understood  by  laymen,  and  for  the  most  pail  so 
easily  recognized  by  them,  that  they  can  usually  control 
them  without  resorting  to  a  physician's  aid.  The  phv 
sician  has  therefore  to  deal  chiefly  with,  first,  Ibosecascs 
in  which  the  habit  has  so  undermined  the  will  power  as 
to  make  the  patient  a  helpless  victim  of  grave  functional 
disorder;  and  secondly,  with  milder  cases  in  which  the 
symptoms  are  obscure,  or  the  concurrence  of  cardiac  or 
other  disease  renders  the  use  of  tobacco  in  any  quantity 
most  deleterious.  Attempts  have  been  made  by  Anti- 
Tobacco  Societies  to  summarize  statistics  regarding  the 
prevalence  of  the  tobacco  habit  in  its  various  degrees 
It  is  customary  in  hospitals  to  refer  to  it  in  the  case  his- 
tories. But  for  the  reasons  above  given,  it  is  seen  that 
such  statistics  are  often  useless,  and  they  maybe  even 
harmful  in  exaggeration.  A  few  figures  from  the  Re- 
port on  Tobacco  of  the  U.  S.  Census  of  1H80,  will  give  a 
better  idea  of  its  widespread  use.  In  1880,  there  were 
made  in  the  United  States  alone  over  two  billion  cigars, 
over  four  hundred  million  cigarettes,  and  over  one  hun- 
dred and  thirty-six  million  pounds  of  "  manufactured 
tobacco,''  i.e.,  tobacco  prepared  for  smoking  in  pipes  and 
for  chewing.  There  were  638,841  acres  under  tobacco 
cultivation,  producing  472,661,158  pounds,  and  attempts 
were  being  made  in  every  State  and  nearly  every  Terri- 
tory to  cultivate  it.  The  value  of  tobacco  exported 
yearly  from  the  United  States  varies  between  twenty-flve 
aud  forty-five  million  dollars. 

It  is  futile  to  attempt  to  compute  the  total  number  of 
those  who  use  tobacco  in  (he  community.  Many  who 
would  smoke  are  deterred  by  the  expense  involved,  or  by 
chronic  maladies,  or  through  fear  of  yielding  themselves 
uncontrollably  to  the  "  Tobacco  Habit.''  In  some  coun- 
tries, particularly  in  the  East,  nearly  every  adult  male 
smokes,  and  many  women  do  so  also.  In  the  United 
States,  about  all  that  can  be  said  is  that  the  majority  of 
men,  and  especially  a  large  majority  of  the  male  laboring 
population,  use  tobacco  in  one  or  other  form.  Its  use 
among  native  American  women  is  almost  unknown  (ex- 
cept among  the  lowest  classes  in  the  South),  and  wholly 
unknown  among  the  best  classes  of  society.  Indian 
women  and  many  foreign  laboring  women,  especially 
the  Irish,  make  occasional  use  of  a  pipe.  Cases  of  to- 
bacco-poisoning among  women  are  therefore  extremely 
rare. 

The  extent  to  which  the  tobacco  habit  (in  its  general 
sense)  prevails  among  all  civilized  and  many  uncivilized 
peoples,  supplies  an  easy  means  for  supporting  govern 
inents  by  taxation.  In  England  and  Ireland  attempts 
were  early  made  to  cultivate  tobacco,  but  this  has  been 
prohibited  by  law,  in  order  to  enable  the  government  to 
derive  a  more  certain  income  by  taxation  of  the  imported 
article.  In  France  there  exists  a  government  monopol] 
of  the  sale  of  tobacco,  which  amounts  to  300,000,000 
francs  per  annum.  In  the  United  States,  in  1885,  the 
receipts  for  internal  revenue,  from  the  tobacco  tax  alone. 
amounted  to  $26,407,088.  The  North  American  Indians 
attach  great  formality  to  the  smoking  of  tobacco  upon 
all  state  occasions,  and  the  "  pipe  of  peace"  has  become 
a  universal  emblem. 

Im  1.1  i.\(  e  ok  Different  Formb  ok  Tobacco — 
ClGABS. —  Nearly  one-half  of  all  the  tobacco  grown  is 
made  into  cigars.  They  vary  greatly  in  quality  and 
strength,  and  therefore  the  effects  produced  by  them 
cannot  be  classed  as  especially  differing  from  other  forms 

of  tobacco.     Probably  a  mild,  light,  good  cigar  is  the 

least  likely,  of  all  the  kinds  of  tobacco,   to  produce  ill 
effects.     Partly  smoked  cigars  which  have  been  relighted, 

are  more  bitter  in   flavor,  and   the   nearer  the  butt,  the 
stronger  the  effect  produced. 

PlPE  SMOKING. — Many  smokers  find  that  they  can 
smoke  pipes  with  less  injury  than  cigars.  Much,  how- 
ever, depends  upon  the  mode  of  use.  The  pipe-fit*  m 
should  be  long  enough  to  cool  the  smoke,  anil  the  bowl 
should    be   made  of   some    porous    material,    like   meet 
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the  ingredients  of  tobacco  with  great  rapidity,  and  dis- 
tributes them  so  as  to  quickly  produce  constitutional  ef- 
fects. 

Alimentary  Canal. — The  mouth,  tongue,  and  fauces 
usually  become  dry,  or  at  least  feel  so  to  the  patient,  al- 
though abundant  watery  saliva  may  be  secreted.  Their 
mucous  membrane  becomes  congested.  In  bad  cases  of 
tlie  habit  from  pipe  smoking  the  heat  of  the  pipe,  coua- 
liineil  with  the  irritation  of  the  ammonia,  nicotine,  etc., 
may  produce  ulceration  of  the  mucous  membrane  of  tiie 
lips,  gums,  or  tongue  adjacent  to  the  pipe  stein.  The 
mouth  may  become  lop-sided  from  continually  carrying 
a  pipe  or  "quid"  upon  one  side.  Rarely,  syphilis  has 
been  transmitted  by  smoking  pipes  used  by  syphilitic 
ns,  or  cigars  which  have  been  moistened  by  rolling 
their  wrappers  in  the  mouth.  In  this  way  inoculation 
occurs  through  any  abrasion  of  the  mucous  membrane 
of  the  mouth. 

The  tongue  may  be  heavily  coated  as  a  result  of  dys- 
pepsia, or  it  may  be  dry  and  red.  Not  infrequently,  after 
tirst  smoking  two  or  three  pipes,  the  tongue  feels  ex- 
ceedingly dry,  and  there  is  a  sharp  burning  pain  at  the 
tip.  This  is  due  rather  to  the  ammonia  evolved  with  the 
smoke  than  to  its  heat.  The  tongue  soon  becomes  in- 
ured to  this  in  habitual  smokers. 

Carcinoma  of  the  mouth  and  throat  has  often  been  at- 
tributed to  smoking.  Certainly  smoking  affords  no  im- 
munity from  it,  but  the  worst  cases  of  tobacco  habit 
may  occur  without  it,  and  there  is  no  scientific  ground 
for  the  belief  that  smoking,  per  ne,  produces  cancer. 
It  is,  however,  true,  with  regard  to  epithelioma  of  the 
mouth,  that  when  it  occurs  in  persons  having  a  decided 
tobacco  habit  it  is  prone  to  affect  the  lower  lip,  and  the 
side  of  it  where  the  pipe  or  cigar  commonly  presses. 
This  is  said  to  be  the  case  especially  where  a  short- 
Btemmed  pipe,  constantly  saturated  with  nicotine,  has 
been  long  in  use.  It  is  known  that  where  the  carci- 
nomatous or  epitheliomalous  diathesis  exists,  the  disease 
te  often  focussed  at  the  site  of  some  constant  local  irrita- 
tion or  injury.  Given,  then,  a  predisposition  to  epitheli- 
oma, and  the  irritation  of  smoking  may  focus  the  dis- 
ease in  the  mouth  or  throat.  It  is  worthy  of  note  that 
both  the  mouth  and  throat  are  far  more  injured  by 
smoking  than  by  chewing.  Much  smoking  leaves  a  black 
or  brown  deposit  of  carbon  on  the  teeth,  and  the  gums 
become  pale  and  unduly  firm  and  contracted.  Chewing 
stains  the  tongue  and  mucous  membrane  of  the  mouth, 
and  the  beard  if  there  is  careless  expectoration.  The 
sense  of  taste  is  not  impaired  by  smoking.  Great  smok- 
ers may  be  good  judges  of  the  flavor  of  wines,  but  the 
appetite,  especially  for  sweets,  is  often,  not  always,  di- 
minished. The  fact  that  tobacco  smoke  so  readily  gives 
constitutional  symptoms  after  inhalation,  affords  an  ad- 
mirable physiological  illustration  of  absorption  by  the 
mucous  membranes  of  the  mouth  and  pharynx.  Nico- 
tine is  a  highly  diffusible  crystalloid.  The  flow  of  gastric 
juice  and  of  intestinal  secretion  is  stimulated  by  tobacco 
in  moderation.  Peristtilsis  is  decidedly  increased  at  first, 
but,  later,  constipation  ensues  from  excessive  stimulation. 
Gastric  catarrh  may  result  from  excessive  smoking. 

The  Pupils  are  contracted  when  tobacco  is  introduced 
in  the  eye,  or  taken  by  the  stomach.  In  severe  cases  of 
tobacco  habit  there  is  an  abnormally  long  retention  of 
images  by  the  sensorium  when  the  eye  is  withdrawn 
from  them  (Richardson).  Photophobia,  muscae  volitan- 
tes,  etc.,  are  said  to  occur.  Tinnitus  aurium  has  been 
noted,  probably  due  to  the  disturbed  circulation. 

The  sense  of  smell,  unless  snuff  be  used,  is  little,  if  at 
all  impaired. 

Se<  retort  System. — Constant  irritation  of  any  gland 
tends  for  a  certain  time  to  increase  its  functional  ac- 
tivity, with  the  effect  of  producing  a  more  watery 
("paralytic")  secretion  with  fewer  of  the  normal  solid 
ingredients.  Tobacco  affects  the  salivary  glands  in  this 
manner.  Many  persons  expectorate  a  great  deal  while 
smoking,  and  all  do  so  while  chewing  tobacco.  In  this 
way  the  body  loses  a  large  amount  of  water,  thirst  is 
increased,  and  the  composition  of  the  saliva  is  so  altered 
as  to  impair  its  usefulness  as  a  digestive  agent.     There 


is  an  increase  in  the  deposit  of  tartar  (salts  of  lime)  on 
the  teeth.  Nicotine,  like  physostigmine,  acts  on  the 
peripheral  ends  of  secretory  nerves,  also  on  the  nerve 
centres.  Section  of  the  chorda  tympani  therefore  greatly 
diminishes,  but  does  not  stop,  the  secretion.  Nicotine  is 
less  active  in  these  respects  than  pilocarpine.  The  prac- 
tice of  expectorating  while  smoking  is  wholly  unneces- 
sary. It  is  claimed  by  some  that  the  saliva,  if  swal- 
lowed, carries  more  of  the  noxious  ingredients  to  the 
stomach,  but  the  difference  effected  by  expectoration,  if 
any,  is  very  slight. 

The  perspiration  is  increased  by  the  use  of  tobacco  in 
excels,  and  the  odor  of  tobacco  is  perceived  in  the  skin 
of  persons  who,  without  smoking  themselves,  have  in- 
haled for  some  time  the  atmosphere  of  a  smoking-room. 
Many  cannot  smoke  even  a  single  cigar  without  exhaling 
the  odor  of  tobacco  by  the  skin  for  several  hours.  Those 
having  a  diminished  area  for  pulmonary  exhalation, 
asthmatics  et  al.,  retain  this  odor  for  a  "much  longer 
time  (Richardson).  Nicotine  and  the  resinous  body  are 
eliminated  by  the  kidneys  (Biddle).  It  is  said  that  tobac- 
co has  a  diuretic  action,  but  the  effect  is  not  marked. 

Respiratory  System. — Habitual  smokers  almost  in- 
variably have  more  or  less  congestion  of  the  pharynx. 
Catarrh  and  hoarseness  are  so  frequent  as  to  give  rise  to 
the  name  "  smoker's  sore  throat." 

The  mucous  membrane  is  thickened  and  engorged  ; 
there  is  profuse  watery  secretion  of  the  mucous  glands, 
succeeded  by  dryness,  with  soreness  and  exfoliation. 
Speaking,  singing,  and  swallowing  are  all  interfered 
with.  The  tonsils  are  enlarged,  soft,  and  tender.  The 
chronic  laryngitis,  and  pharyngitis,  and  post-nasal  ca- 
tarrh are  exceedingly  rebellious  to  treatment  so  long  as 
the  habit  continues.  They  are  more  easily  acquired  from 
cigars  and  cigarettes  than  from  pipes.  A  cough  follow- 
ing a  simple  cold  often  remains  obstinate  until  smoking 
is  stopped.  Pulmonary  lesions  are  not  often  to  be  traced 
to  the  tobacco  habit  ;  but  when  they  are  produced  in 
other  ways  they  are  fostered  by  it.  Phthisical  patients 
are  especially  in  need  of  pure  air  and  of  a  normal  heart- 
action,  and  therefore  tobacco  is  injurious.  Fortunately, 
persons  having  severe  pulmonary  disease  seldom  care 
for  tobacco.  When  tobacco  of  poor  quality  is  used  and 
inhaled  deeply  in  the  bronchi,  it  may  give  rise  to  sub- 
acute or  chronic  bronchitis,  or  to  bronchorrhoea,  and  the 
functional  weakness  of  the  heart,  produced  at  the  same 
time  with  impaired  digestion,  tends  to  retard  recovery. 
The  carbon  soot  from  smoke  inhaled  discolors  the  bron- 
chial secretion. 

Nerves  and  Mtfsctjeb. — Tobacco  expends  its  action 
upon  the  peripheral  nerves  and  cord,  and  does  not,  ex- 
cept indirectly  as  the  result  of  severe  poisoning,  affect 
the  brain.  Nicotine,  like  curare,  abolishes  tirst  the  con- 
ductivity of  motor  nerves,  and  then  of  motor  paths  in 
the  spinal  cord,  without  impairing  the  response  of  mus- 
cles to  direct  local  irritation.  As  a  result  of  the  failure 
of  the  nerves  to  excite  muscular  contraction  there  are 
weakness,  inability  to  stand,  great  depression  of  the  re- 
spiratory movements,  and  finally  death  from  failure  of 
the  muscles  of  respiration.  The  heart  may  continue 
beating  after  the  respiration  has  ceased.  Tobacco  smoke 
inhaled  by  a  rabbit  through  the  nostrils,  or  blown  up 
the  nose  from  a  tracheal  cannula,  arrests  breathing  in  ex- 
piration, from  irritation  of  the  vapor  upon  branches  of 
the  fifth  nerve  ;  but  it  has  no  such  effect  if  blown  into 
lungs  (Kratschmer). 

Methyl  and  ethyl,  derivatives  of  nicotine,  have  no 
paralytic  action  upon  the  nerves  (Brunton).  In  the  case 
of  a  patient,  who  smoked  iii  one  day  forty  cigarettes  anil 
fourteen  cigars,  paralysis  of  both  legs  occurred,  with 
bronchorrhoea  (Richardson).  All  motor  depressants  act 
as  synergists  to  tobacco.  Brunton  claims  that  the  stimu- 
lus to  mental  work  derived  from  smoking  comes  in  great 
part  from  the  warmth  of  the  smoke,  which  acts  on  the 
sensory  nerves  of  the  mouth  and  rellexly  stimulates  the 
vaso  motor  centre  which  dilates  the  vessels  of  the  brain. 

INJTTRIOUB  EFFECTS. — Tobacco  in  any  form  is  highly 
injurious  to  children  and  youths.  It  impairs  digestion, 
checks  nutrition,  stunts  the  growth,  and  produces  Beri 
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II.  Tobacco  is  in  nowise  essential  for  the  welfare  and 
progress  of  mankind. 

III.  Tobacco,  like  alcohol,  is  positively  injurious : 
1,  to  the  young  ;  2,  to  those  suffering  from  certain  mala- 
dies, notably  cardiac  and  pulmonary  diseases  ;  3,  to 
those  who  have  a  marked  idiosyncrasy  against  it,  or 
who  have  a  highly  neurotic  diathesis  ;  4,  to  those  who 
have  not  sufficient  will-power  and  force  of  character  to 
enable  them  to  restrict  its  use  properly  ;  5,  to  everyone, 
if  used  to  great  excess. 

IV  .Many  inveterate  smokers  have  lived  to  be  over 
ninety  or  even  one  hundred  years  of  age.  without  having 
their  health  affected  by  the  use  of  tobacco. 

V.  All  nations  and  all  races  ascribe  value  to  the  use 
of  tobacco  as  a  sedative  for  the  relief  of  fatigue  and 
ennui.  Smoked  in  moderation  after  meals,  it  stimulates 
lecretion,  aids  digestion,  and  increases  peristalsis. 

Many  find  in  it  a  soothing  influence,  it  promotes  rev- 
erie, overcomes  weariness,  and  as  a  moderate  stimulant, 
in  a  limited  degree,  it  takes  the  place  of  scanty  food  (like 
Anstie). 

VI.  Those  who  have  passed  middle  life,  and  whose 
physical,  emotional,  or  intellectual  faculties  are  over- 
burdened with  the  activities  of  modern  civilization,  often 
find  that  tobacco  favors  mental  and  physical  calm,  and 
counteracts  nervousness  and  exhaustion. 

VII.  An  enormous  number  of  persons  do  use  tobacco 
aonstantly  without  any  ill  effects  whatever;  although 
the  tobacco  habit  is  seductive,  and,  once  thoroughly  es- 
tablished, it  tends  to  grow  beyond  easy  control. 
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William  Gilman  Thompson. 

TOES,  DEFORMITIES  OF  THE.  Many  of  the  de- 
formities to  which  the  toes  are  liable  are  similar  in  their 
nature  to  those  of  the  fingers. 

Syndactylism  in  the  lower  extremity  is  less  rare  than 
is  the  same  affection  in  the  hand,  and  it  is  not  uncommon 
to  see  two  of  the  toes  united  as  far  as  the  first  interpha- 
langeal  joint.  As,  however,  the  deformity  does  not  seem 
to  interfere  in  any  way  with  the  function  of  the  foot, 
and  as  it  is  concealed  by  the  shoe,  it  seldom  calls  lor 
treatment.  If  in  any  case  it  be  deemed  advisable  to  re- 
lease the  toes  it  may  be  accomplished  in  the  same  man- 
ner as  the  separation  of  webbed  fingers  (see  Vol.  III.,  p. 


Polydactylism  in  the  fool  is  frequently  seen  in  connec- 
tion witli  the  Bame  deformity  of  the  hand.  Amputation 
of  the  extra  digits  is  usually  needful  to  restore  the  shape 
of  the  foot,  though  this  measure  is  not  as  imperative  here 
as  it  is  in  the  upper  extremity. 

Clubbing  of  the  toes  is  sometimes  observed  along  with 
a  similar  condition  of  the  lingers  in  phthisis  ami  other 
diseases  of  the  thoracic  organs,  As  the  condition  is 
merely  an  indication  of  detective  hiematosis,  it  calls  for 
no  special  treatment. 

The  other  non-painful  deformities  of  the  toes  need  no 
special  mention,  since  they  cause  no  inconvenience  to  the 
patient  and  seldom  are  brought  to  the  notice  of  the  sur- 
geon. It  is  otherwise,  however,  with  certain  other  af- 
fections which,  though  seemingly  insignificant,  arc  often 
the  cause  of  much  suffering  and  inconvenience,  and  may 
even  interfere  so  seriously  with  locomotion  that  the  pa- 
tient becomes  practically  bedridden.  The  gouty  and 
rheumatic  deformities  of  the  toes,  as  also  hallux  valgus 
and  ingrowing  toe-nail,  have  been  discussed  in  other  por- 
tions of  this  work,  and  we  have  to  consider  here  only 
that  condition  known  as  hammertoe. 

Hammer-toe  (Fr.,  orieU  en  marieau;  Ger.,  Zelienver- 
krummung)  is  an  affection  characterized  by  a  permanent 
flexion  at  the  first  interphalangeal  articulation  of  one  or 
more  of  the  toes.  The  second  toe  is  the  one  most  com- 
monly, though  not  exclusively,  affected.  Not  infre- 
quently the  deformity  is  seen  in  both  feet.  The  third 
phalanx  may  be  extended  or  flexed,  or  in  a  line  with  the 
second,  and  some  French  writers  have  accordingly  dis- 
tinguished three  forms,  named,  from  the  fancied  shape  of 
the  toe,  respectively,  Z  form,  C-form.  and  L-form.  The 
affected  joint  is  seldom  actually  anchylosed,  except  oc- 
casionally in  the  later  stages,  but  it  is  simply  restricted 
in  extension  ;  additional  flexion  is  not  interfered  with,  but 
it  is  impossible  to  straighten  the  toe.  Not  infrequently, 
when  the  deformity  has  existed  for  some  time,  there  is  a 
subluxation  of  the  second  phalanx  upon  the  first. 

The  affection  is  usually  the  cause  of  a  great  deal  of 
annoyance,  and  often  of  acute  suffering.  The  impact  of 
the  tip  of  the  toe  on  the  sole  of  the  shoe  in  walking 
causes  pain,  and  sometimes  an  acute  subungual  inflam- 
mation. The  pressure  of  the  shoe  upon  the  prominent 
angle  formed  by  the  flexion  of  the  digit  produces  con- 
siderable irritation,  which  leads  in  time  to  the  formation 
of  a  very  troublesome  corn.  Sometimes  a  bursa  devel- 
ops at  this  point  and  then  becomes  inflamed,  resulting  iu 
the  production  of  a  bunion.  This  may  subsequently 
suppurate  and  give  rise  to  the  formation  of  an  obstinate 
ulcer.  Dubreuil  has  described  this  latter  condition 
under  the  name  of  mal  dorsal  des  orteils,  and  regards  it  as 
analogous  to  perforating  ulcer  of  the  foot.  If  neglected, 
this  ulcer  may  increase  in  depth,  and  finally  open  into  the 
joint,  setting  up  tin  arthritis  with  exfoliation  of  the  car- 
tilage and  necrosis  of  the  phalanges. 

The  causation  of  hammer-toe  is  obscure.  It  has  been 
attributed  to  ill-fitting  shoes  which  are  either  too  narrow 
or  too  short,  and  in  support  of  this  view  it  is  stated  that 
the  deformity  is  never  seen  among  Eastern  peoples  who 
do  not  wear  European  shoes.  A  fact  which  would  seem 
to  argue  against  this  theory  is  that  men  are  somewhat 
more  frequently  affected  than  women,  although  the  latter 
are  more  prone  to  confine  their  feet  in  closely  fitting 
shoes.  It  is  probable  that  defective  shoes  are  seldom  the 
exciting  cause  of  the  deformity,  though  they  undoubt- 
edly play  an  important  role  in  the  production  of  the  later 
troubles  which  have  been  described  above.  In  man} 
cases  there  seems  to  be  an  hereditary  predisposition  to 
hammer-toe,  the  condition  being  frequently  present  in 
several  members  of  the  same  family.  The  defonniu 
appears  usually  during  childhood,  and  has  even  been 
seen  in  infants,  and  is,  perhaps,  due  to  some  vice  of  de- 
velopment. 

According  to  Shattock,  who  bases  his  views  upon  tin- 
results  of  dissection  in  several  cases  of  recently  ampu- 
tated hammer-toe,  the  flexion  of  the  toe  is  due  to  a  short- 
ening of  the  lateral  ligaments,  and  not,  as  has  been  sup 
posed  by  some,  to  a  contraction  of  the  Ilcxor  tendons 
or  of  the  plantar  fascia.     After  the  deformity  has  existed 
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cavity,  or  into  some  of  the  surrounding  organs,  inflamma- 
tion having  been  excited  and  previous  adhesions  formed. 
The  walls  of  the  pelves  may  be  very  much  distended 
by  the  retained  urine  and  accumulated  pus,  and  the  kid- 
neys may  undergo  atrophy,  as  in  hydronephrosis.  Occa- 
sionally the  fluid  may  be  entirely  absorbed,  the  pelvis  of 
one  kidney  becoming  contracted  into  a  hard  capsule 
around  its  own  inspissated  contents,  while  the  ureter  is 
converted  into  a  fibrous  cord,  its  lumen  having  been  ob- 
literated. In  certain  cases  where  the  inflammation  has 
been  very  severe,  a  fibro-plastic  exudation  is  thrown  out 
upon  the  surface  of  the  mucous  membrane  ;  this  has 
been  termed  a  diphtheritic  pyelitis. 

<  atoms. — In  studying  the  symptoms  it  must  always 
be  remembered  that  those  of  the  pyelitis  are  often  masked 
by  those  due  to  the  exciting  cause.  The  disease  usually 
begins,  however,  with  a  chill,  sometimes  a  series  of 
rigors,  followed  by  a  rise  of  temperature  of  about  three 
degrees  Fahrenheit,  pain  in  the  back,  increased  on  press- 
ure, aud  often  radiating  down  along  the  course  of  the 
ureter.  There  is  often  nausea  and  vomiting,  together 
with  a  continual  desire  to  micturate,  and  pain  on  at- 
tempting to  do  so.  As  the  disease  progresses  and  be- 
comes more  chronic,  the  lassitude  from  which  the  pa- 
tients suffer  increases.  Hectic  is  finally  developed,  and 
death  ensues,  either  from  exhaustion  or  from  a  form  of 
septicaemia,  or  from  the  combined  action  of  both. 

In  those  cases  which  are  due  to  a  renal  calculus,  the 
pain  in  the  loins  is  the  most  prominent  symptom. 

Another  quite  diagnostic  symptom  is  the  alternating 
discharge  of  clear  or  normal  uriue,  and  of  urine  charged 
with  pus. 

Urinary  Examination. — The  urine  is  usually  in- 
creased in  quantity,  owing,  perhaps,  to  the  moderate 
hypersemia  of  the  kidneys  always  associated  with  this 
disease.  The  specific  gravity  is  somewhat  above  normal, 
from  1.025  to  1.030,  and  the  reaction  is  alkaline.  Under 
the  microscope  the  urine  is  found  to  contain  blood,  pus, 
and  epithelial  cells. 

Great  stress  has  been  laid  upon  the  character  of  the 
epithelial  corpuscles  in  the  urine  and  their  diagnostic 
Significance  in  reference  to  pyelitis.  It,  however,  is  well 
known  that  there  is  a  great  variety  in  the  form  of  the 
epithelial  elements  found  in  the  uriue,  some  of  which  are 
derived  from  the  urinary  tract,  and  others  from  the 
generative  organs,  while  a  smaller  number  may  come 
from  the  air-passages,  the  mouth,  or  the  skin.  But,  of 
all  these,  the  variety  known  as  flat  or  pavement  epithe- 
lium, the  tailed  cells,  and  the  small  angular  cells  com- 
monly called  "renal,"  have  given  rise  to  the  most  dis- 
cussion. 

Naturally,  epithelial  cells  from  the  urinary  tract  are 
found  in  either  sex.  On  the  other  hand,  the  urine  of  the 
female  is  almost  invariably  said  to  contain  a  peculiar 
sort  of  large  and  angular  cells  that  have  been  regarded 
as  peculiar  to  the  sex.  But  all  varieties,  sizes,  and  forms 
of  epithelial  cells  may  come  from  the  bladder,  the  cili- 
ated form  excepted.  The  structure  of  the  mucous  mem- 
brane of  the  bladder  distinctly  explains  this,  because  it 
is  divisible  into  three  separate  layers.  The  innermost, 
or  deepest,  is  composed  of  several  rows  of  small  cells, 
varying  in  size  and  shape,  but  usually  cuboidal  or 
round  in  outline.  When  these  cells  are  shed  rapidly 
they  increase  in  size  and  have  a  more  irregular  form, 
especially  in  catarrhal  conditions  or  where  the  mucous 
membrane  is  inflamed  in  any  way.  The  intermediate 
plane  is  made  up  of  a  single  or  in  "part  double  layer  of 
pyriform  cells.  Their  tail-like  prolongations  are  either 
Bugle  or  double,  but  in  the  majority  of  instances  single, 
and  fitted  in  between  the  epithelial  cells  of  the  deeper 
layer.  Their  round  ends  fit  into  depressions  in  the  in- 
ferior face  of  the  superficial  cells. 

The  third  or  outer  layer  is  composed  of  a  form  of 
flattened  cells  called  transitional.  These  cells  are  made 
up  of  large  masses  of  protoplasm  which  usually  appears 
to  have  two  or  more  nuclei,  but  often  this  phenomenon  is 
an  optical  illusion,  and  one  at  least  of  the  apparent  nuclei 
is  produced  by  the  fossa  on  their  lower  surface,  wdiere 
it  rests  upon  the  underlying  corpuscles.    In  case  of  an 


ordinary  catarrhal  condition  or  inflammation,  the  epithe- 
lial membrane  may  be  cast  off  in  separate  layers,  or  with 
its  three  layers  adhering  together,  and  appearing  a-  such 
under  the  microscope. 

A  careful  examination  of  the  mucous  membrane  ot  the 
renal  pelves,  of  the  ureters,  of  the  bladder,  and  of  the 


Fig.  5097.— Cells  found  in  Urine.  Each  division  of  the  scalp  equals 
0.00-3  mm.,  or  3.3  m,  roughly.  3Hm.  The  large  flat  cells  average, 
probably,  from  40  to  55  or  bOn  in  their  greatest  diameter.  Fifty  cells. 
measured  carefully  by  the  author,  averaged  49  n  in  their  greatest  di- 
ameter, and  37  n  in  the  diameter  at  right  angles  to  the  long  one. 

vagina,  demonstrates  that  in  all  these  regions  the  mem 
brane  is  composed  of  three  layers  of  cells  similar  to  those 
found  in  the  urine  as  illustrated  by  Figs.  6097  and  5098, 
and  from  the  bladder,  ureters,  renal  pelves,  and  vagina, 
as  in  Fig.  5099.  Although  the  epithelial  cells  known  as 
flat,  or  vaginal,  do  not  concern  us  directly  in  the  study  of 
pyelitis,  they  do  indirectly  in  giving  a  more  complete 
knowledge  of  all  the  kinds  of  epithelial  cells  that  may  be 
found  in  the  urine,  and  the  varying  circumstances  under 
wddch  they  may  be  present.  A  few  words,  therefore,  in 
relation  to  them  is  quite  admissible  at  this  point. 

The  so-called  vaginal  epithelial  cells  have  been  found. 
on  investigation,  to  be  quite  as  likely  to  come  from  the 
female  bladder,  and  even  from  the  ureters  or  the  pelves  of 


Fib.  5098.— Cells  from  Urine  removed  through  an  Abdominal  Opening 
into  the  Bladder.  The  measurements  for  this  tigure  are  practically 
the  same  as  in  Fig.  5097. 

the  kidneys,  as  from  the  vagina.  There  is  also  another 
quite  interesting  point  of  medico-legal  interest  in  connec- 
tion with  these  cells,  some  alleging  that  they  arc  always 
absent  in  the  virgin.  The  writers  attention  was  espe- 
cially called  to  this  subject  when  makings  necropsy  upon 
a  female  patient,  aped  eighteen,  who  bad  died  twenty-four 
hours  after  a  fracture  of  the  skull.  When  the  kidneys 
were  examined  they  unexpectedly  gave  every  evidence 
of  a  chronic  parenchymatous  metamorphosis.  The  urine 
was  examined  to  see' if  it  contained  evidence  of  the  renal 
lesion,  which  it  did  in  every  particular.'  It  was  also 
found  to  contain  an  abundance  of  large  flat  cells  identi- 
cal with  those  commonly  called  vaginal,  and  Bingle  and 
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toras  simulating  a  catarrhal  or  inflammatory  state  of  this 
viscus. 

In  other  cases  this  superacidity  induces  such  a  copious 
discharge  of  mucus  from  t he  pelves  of  the  kidneys,  that 
an  alkaline  fermentation  is  speedily  developed,  and  the 
urine  which  escapes  from  the  urethra  is  at  all  times  alka- 
line in  its  reaction. 

This  has  led  to  the  supposition  that  the  primary  cause 
was  an  undue  alkalinity  of  the  urine,  and  when  the  cases 
have  been  treated  as  such,  the  results  have  proved  to  be 
unsatisfactory.  When,  however,  the  true  cause,  the  su- 
peracidity of  the  urine,  is  recognized  and  treatment  for 
it  instituted,  a  rapid  disappearance  of  the  alkalinity  oc- 
cur-, and  an  improvement  or  complete  recovery  is  soon 
effected. 

The  diagnosis  in  many  cases  of  pyelitis  is  exceedingly 
difficult  to  make  with  certainty.  If  the  patient  has, 
along  with  the  above  symptoms,  alternating  intervals  of 
purulent  and  clear  or  normal  urine,  the  diagnosis  of 
pyelitis  is  pretty  certain  to  be  confirmed  at  the  necropsy. 
This  phenomenon  occurs  in  connection  with  those  cases 
which  are  due  to  renal  calculi,  or  plugging  of  the  ureter 
with  mucus  or  inspissated  pus.  On  the  other  hand,  it 
should  be  remembered  that  this  fluctuation  is  not  always 
present.  The  continuous  discharge  of  acid  urine  con- 
taining pus,  especially  in  the  absence  of  marked  bladder 
symptoms,  is  positively  diagnostic  of  pyelitis. 

The  prognosis  depends  in  a  great  measure,  if  not  wholly, 
upon  the  exciting  cause.  When  it  is  a  complication  of 
chronic  cystitis,  enlarged  prostate,  urethral  stricture,  and 
operations  upon  the  genito-urinary  tract,  the  prognosis  is 
very  unfavorable,  to  say  the  least.  When  pyelo -nephro- 
sis occurs  the  tumor  may  disappear,  the  sac  be  obliterated, 
and  the  patient  recover,  but  it  ruins  one  kidney  ;  if  this 
does  not  take  place,  and  no  rupture  follows,  death  may 
be  expected  from  exhaustion  or  septic  toxaemia.  Should 
the  sac  rupture,  the  prognosis  will  depend  upon  the  seat 
of  the  extravasation  ;  if  it  is  into  the  peritoneal  cavity,  or 
the  retroperitoneal  areolar  tissue,  death  will  ensue  from 
shock,  peritonitis,  or  septicaemia  ;  if  externally  or  into 
the  alimentary  tract,  the  patient  may,  and  not  infrequently 
does,  recover.  If  both  kidneys  are  the  seat  of  a  pyelitis, 
the  case  is  almost  always  certain  to  terminate  fatally,  but 
when  only  one  is  implicated  there  is  always  a  chance  for 
recovery. 

Treatment. — At  the  onset  of  the  disease,  wet  or  dry 
cups  to  the  loins,  followed  by  warm  poultices,  should 
be  employed,  and  morphine  should  be  injected  hypoder- 
matically  if  the  pain  be  very  severe  and  unbearable  ; 
considerable  care,  however,  must  be  exercised  in  the  use 
of  opium  in  any  form,  for  in  some  it  excites  a  fatal  ure- 
mia. Alkaline  and  demulcent  drinks  should  be  ad- 
ministered freely,  as  they  render  the  urine  less  irritat- 
ing. 

The  combination  of  damiana,  hyoscyamus,  and  bicar- 
bonate of  potassium  is  a  most  valuable  mixture  not  alone 
in  inflammations  of  the  renal  pelvis,  but  in  all  forms  of 
catarrh  and  inflammation  involving  any  portion  of  the 
mucous  membrane  of  the  urinary  tract.  This  statement 
is  especially  true  in  regard  to  the  bladder.  For  it  is 
quite  clear  that  a  large  proportion  of  the  inflammatory 
conditions  of  this  canal,  not  due  to  a  calculus  or  some 
mechanical  obstruction,  are  in  a  great  measure  depend- 
ent upon  a  depressed  and  overworked  condition  of  the 
lumbar  portion  of  the  spinal  cord,  and  to  a  similar  con 
dition  of  the  abdominal  sympathetic  system,  and  espe- 
cially of  the  hypogastric, 'renal,  and  vesical  plexuses,  in 
connection  with  an  over-acid  condition  of  the  urine. 

If  we  overcome  these  difficulties,  restore  the  cord  and 
sympathetic  system  to  their  normal  state,  and  remove 
the  irritant  properties  of  the  urine,  the  inflamed  mucous 
membrane  will,  by  nature's  intrinsic  reparative  powers, 
be  speedily  restored  to  its  normal  condition. 

The  combined  use  of  the  fluid  extract  of  damiana  and 
hyoscyamus  and  bicarbonate  of  potassium  fullfls  these 
three  indications,  and  their  administration  is  usually  fol- 
lowed by  immediate  relief. 

The  damiana  is  one  of  the  most  powerful  tonics  to  a 
depressed  or  overworked  spinal  cord  ;  while  in  health  it 


has  but  little,  if  any,  influence.  The  so-called  antispas 
modic  action  of  hyoscyamus  is  due  to  its  power  to  stim- 
ulate a  weakened  sympathetic  system,  and  in  these  cases 
acts  by  its  stimulating  properties,  and  raises  the  depressed 
and  irritable  hypogastric  plexuses  to  their  normal  stand- 
ard and  activity.  The  alkali  renders  the  superacid  urine 
less  irritating  and  more  nearly  normal  in  reaction. 

The  hyoscyamus  and  potash  are  not  new  agents,  but 
the  damiana  is,  and  one  greatly  needed  in  many  of  these 
cases,  for  they  are  frequently  excited  by  venereal  excesses. 
Hot  baths,  especially  hip-baths,  and  perfect  resi  must  be 
insisted  upon.  One  of  the  best  methods  for  a  medicated 
sit /.-bath  is  to  put  a  bunch  of  wormwood  in  a  chandler 
or  other  receptacle  in  a  closed  water-closet  chair,  and 
then  pour  on  it  some  boiling-hot  water,  and  have  the  pa- 
tient sit  over  the  steaming  infusion. 

If  the  disease  becomes  chronic,  with  the  excretion  of 
large  quantities  of  pus,  astringents,  especially  gallic  acid, 
will  be  found  useful,  and  in  all  a  nutritious  nonstimu- 
lating  diet  must  be  enforced. 

In  case  pyonephrosis  makes  its  appearance,  aspiration 
is  the  only  mode  of  treatment  at  first,  both  to  prove  the 
correctness  of  the  diagnosis  and  to  lessen  the  immediate 
danger  from  rupture  into  some  locality,  when  a  fatal  re- 
sult would  be  almost  certain  to  ensue  ;  later,  if  the  tumor 
reappears,  it  may  be  expedient  to  make  a  free  and  per- 
manent opening  through  the  abdominal  wall. 

Counter-irritation  to  the  lumbar  region,  in  the  form  of 
actual  cauterization,  is  often  followed  by  a  great  im- 
provement. 

As  an  undue  acidity  of  the  urine  often  exists  and  keeps 
up  the  inflammatory  action,  it  should  be  regarded  as  indi- 
cating a  digestive  disturbance  which  requires  attention, 
in  order  that  the  quantity  of  uric  acid  produced  may  be 
diminished.  By  a  careful  attention  to  this  condition,  as 
well  as  to  the  local  disease,  the  nutritive  powers  of  the 
system  will  be  increased,  and  the  amount  of  irritating 
excretory  products  passing  out  through  the  urinary  tract 
will  be  greatly  decreased.  The  accomplishment  of  these 
two  ends  will  insure  recovery  in  many  instances  when 
all  local  measures  have  failed,  but  when  both  are  judi- 
ciously combined  a  favorable  result  is  almost  certain. 

In  addition  to  the  means  already  enumerated,  the  op- 
eration of  kolpo-uretero-cystotomy,1  as  practised  by  Dr. 
Nathan  Bozeman,  may  be  successfully  carried  out  in 
some  cases.  This  operation  consists  in  the  establishment 
of  a  temporary  vesico  vaginal  fistula,  by  cutting  through 
the  anterior  wall  of  the  vagina  into,  and  through,  the 
posterior  wall  of  the  bladder,  in  such  a  direction  that  the 
superior  extremity  of  the  wound  will  terminate  just  an- 
terior to  the  vesical  opening  of  the  ureter  to  be  treated 
In  this  way  the  ureter  can  be  easily  catheteri/.ed,  the 
pelvis  of  the  kidney  drained,  and  local  medication  readily 
applied.  By  using  Dr.  Bozeman's  utero  vesical  drainage 
support,  all  the  inconveniences  from  incontinence  of  the 
urine  will  be  avoided  and  the  patient  will  be  made  per- 
fectly comfortable.  As  all  the  discomfort  front  the  vesico- 
vaginal fistula  has  been  overcome,  it  can  be  kept  open 
until  the  diseased  condition  of  the  ureter  or  renal  pelvis 
has  been  cured.  When  the  disease  of  the  renal  pelvis  or 
that  of  the  ureter  has  been  subdued,  the  opening  between 
the  bladder  and  vagina  should  be  closed  by  the  ordinary 

operation  commonly  employed  for  vesico-vaginal  fistula-. 

RENAL  CALCULI. — The  condition  which  stands  next  in 
importance  to  pyelitis  is  that  known  as  renal  calculi. 

A  renal  calculus  is  a  concretion  formed  in  the  tubules 
of  the  kidneys,  or  in  the  renal  pelves,  by  a  deposition  of 
one  or  more  of  the  solid  constituents  id'  the  urine.  Calculi 
may  form  at  any  time  during  intra-  or  extra-uterine  life 

The  precise  cause  of  renal  calculi  is  unknown,  and 
although  many  theories  have  been  advanced  to  account 
for  their  development,  none  is  entirely  satisfactory. 

It  is  known,  however,  that  every  calculus  has  a  nucleus 
of  some  foreign  substance,  such  as  pus,  inspissated  mucus, 
blood,  pigment  granules,  or  crystals  of  some  sort  ;  often 
uric  acid,  as  this  is  the  most  insoluble  substance  found 
in  the  urine.  The  uric  acid  is  also  very  frequently  pro 
duced  in  abnormally  large  amounts.  Further,  renal  cal- 
culi are  usually  composed  of  uric  acid,  but  oilier  kinds 
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New  Orowth8  in  the  Ureters. — Various  neo- 
plasms have  been  found  to  invade  the  ureters,  but  in  al- 
most every  instance  the  new  growth  in  the  ureters  has 
been  secondary  to  a  primary  disease  in  the  kidney  or 
bladder.  All  the  symptoms  present  will  be  more  direct- 
ly traceable  to  the  primary  condition,  and  this  renders  it 
almost,  if  not  absolutely,  impossible  to  locate  any  dis- 
eased condition  in  the  ureter  alone. 

The  two  new  growths  most  frequently  found  invading 
the  ureters  are  carcinomatous  and  tubercular  neoplasms, 
-,-( ondary  to  a  similar  condition  existing  in  the  bladder. 

The  writer  has  found  but  one  instance  of  a  new 
growth  in  the  ureter  at  the  post-mortem  table,  during  an 
extensive  experience  of  more  than  ten  years.  In  this 
esse  there  was  a  general  tubercular  infiltration  of  the 
membranous  and  prostatic  portion  of  the  urethra,  of  the 
prostate,  of  the  wall  of  the  bladder,  and  of  both  ureters 
up  to  the  pelves  of  the  kidneys.  This  extensive  develop- 
ment of  new  tissue  had  not  occluded  the  lumen  of  the 
genitourinary  tract,  nor  in  any  way  impeded  the  dis- 
charge of  urine  ;  and,  so  far  as  known,  had  not  given  rise 
to  any  marked  symptoms  during  life. 

The  patient  from  whom  the  specimen  was  obtained 
was  a  laboring  man,  who  was  accidentally  killed  while 
at  work,  and  the  necropsy  revealed  this  extensive  dis- 
eased condition  of  the  genito-urinary  tract, 

Congenital  Malformations  in  the  shape  of  two  or 
more  ureters  arising  from  a  common  pelvis  are  very  fre- 
qnently  found.  As  a  rule  they  join  to  form  a  common 
ureter  before  entering  the  bladder,  but  in  a  few  rare  in- 
stances they  have  been  found  to  pass  separately  through 
the  vesical  wall.  The  presence  of  valve-like  folds,  caus- 
ing partial  or  complete  occlusion  of  the  ureter,  is  not 
infrequently  recorded  among  the  malformations  of  the 
ureters.  William  Henry  Porti  r. 

1  Transactions  of  the  Ninth  International  Congress,  1887. 
»  Lancet,  March  10,  1888. 

UTERUS:  EPITHELIOMA  OF  THE  CERVIX.  Path- 
ological Anatomy. — No  more  fitting  introduction  to  a 
description  of  the  various  forms  of  carcinoma  of  the  cer- 
vix uteri  could  be  found  than  the  following  words  of 
Lnsk  :  "  The  old  familiar  division  of  uterine  cancer  into 
-i-irrluis,  medullary  cancer,  colloid  cancer,  and  epithelio- 
ma, has  at  the  present  time  ceased  to  be  tenable.  It  was 
based  upon  tactile  impressions,  physical  appearances,  and 
peculiarities  of  growth.  It  represented  not  distinct  va- 
rieties, but  accidental  conditions,  or  successive  stages  of 
development.  It  served  to  introduce  into  the  subject  an 
element  of  confusion  detrimental  to  progress,  as  rarely 
two  observers  were  found  in  agreement  as  to  the  classifi- 
cation of  the  disease  in  the  same  patient.     A  true  pathol- 

gy  is  necessarily  based  upon  minute  structure,  modes  of 
development,  and  variations  due  to  site." 

The  general  acceptation  of  the  views  of  Ruge  and  Veit 
has  materially  altered  not  only  the  hitherto  entertained 
opinions  as  to  the  origin  and  early  development  of  can- 
cerous disease  of  the  neck  of  the  womb,  but  the  whole 
nomenclature  of  the  subject,  so  that  it  is  no  longer  expe- 
dient or  correct  to  speak,  for  example,  of  epithelioma,  of 
m  irrhous,  or  medullary  carcinoma  of  this  locality,  but  it 
becomes  necessary  to  class  all  of  these  forms  under  the 
generic  term  cancer,  and  to  establish  new  subdivisions  in 
accordance  with  "minute  structure,  modes  of  develop- 
ment, and  variations  in  site." 

For  the  purpose  of  elucidating  the  subject  under  dis- 
cission Ruge  and  Veit  divide  the  neck  of  the  uterus  into 
two  parts,  the  portio  vaginalis,  extending  from  the  exter- 
nal os  uteri  to  a  point  a  little  above  the  vaginal  fornix, 
and  the  cervix  proper,  that  is  to  say.  all  that  part  of  the 
colluin  lying  above  the  vaginal  portion.  In  the  first  of 
these  local  ions — the  vaginal  portion, — while  the  malignant 
disease  may  appear  under  various  forms,  the  nodular  and 
cauliflower  varieties  are  the  most  distinctly  marked  and 
the  most  commonly  observed.  Cancerous  nodules  may 
appear  near  the  superficies,  which,  breaking  down,  leave 
ulcers  behind  of  varying  depths  ;  or  a  pre-existing  benign 
papillary  erosion  gradually  changes  its  character,  present- 
ing at  first  a  sharply  bounded,  finely  granular,  slightly  de- 
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pressed,  and  faintly  yellowish  area,  and,  subsequently,  as 

the  malignant  process  advances,  a  pronounced  fungous 
or  cauliflower-like  excrescence,  which  may  ultimately  at- 
tain such  dimensions  as  to  till  the  entire  vagina. 

In  all  forms  (>t'  cancer  of  the  vaginal  portion  the  ten- 
dency of  growth  is  downward,  and  if  other  tissues  be- 
come involved  by  direct  extension  of  the  disease,  or  by 

metastasis,  they  are  such  as  lie  below  the  level  of  the  ex- 
ternal os.  a  point  that  is  respected  in  the  early  development 
of  carcinoma  of  the  portio  vaginalis. 

The  erosion  glands — neoplastic  glandular  formations 
found  in  the  erosions  or  catarrhal  patches  on  the  surface 
of  the  portio  vaginalis  —  constitute  unquestionably  the 
tons  it  origo  of  a  large  majority  of  the  carcinomatous  af- 
fections in  this  location.  The  minute  changes  which  re- 
sult in  a  transformation  of  an  erosion,  which  is  generally 
considered  a  very  insignificant  pathological  entity,  but 
which  Ruge  and  Veit  regard  as  a  not  always  simple  and 
unsuspicious  process,  need  not  be  discussed  at  length  in 
these  pages,  which  are  concerned  more  particularly  with 
the  clinical  aspect  of  cancer  of  the  cervix.  Suffice  it  to 
say  that  the  various  stages  of  change  and  development 
have  been  fully  recognized  and  described,  and  the  etio- 
logical significance  of  childbirth,  and  the  resulting  le- 
sions and  pathological  states  of  the  neck  of  the  uterus,  at 
once,  therefore,  become  obvious. 

One  other  variety  of  cancer  of  the  portio  vaginalis  re- 
mains to  be  mentioned,  namely:  that  which,  beginning 
in  a  proliferation  of  the  connective  tissue  beneath  the 
epithelial  investment  of  this  part  of  the  neck,  finally 
breaks  through  and  gives  rise  to  a  cauliflower-like  growth 
similar  to  that  previously  described. 

In  the  cervix,  as  distinguished  from  the  portio  vagina- 
lis— a  distinction  which  is  of  considerable  importance 
both  from  a  pathological  and  clinical  stand-point — car 
cinonia  may  also  develop,  either  from  the  connective 
tissue  underneath  the  mucous  membrane  of  the  cer- 
vical canal,  or  from  glandular  structures.  In  the  first 
of  these  two  forms  a  cancerous  nodule  appears  in  the 
substance  of  the  cervix  beneath  the  sound  mucous  mem- 
brane. The  disease  may  subsequently  extend  upward 
into  the  lower  segment  of  the  corpus,  downward  into  the 
portio  vaginalis,  outward  into  the  parametrium,  but  finally 
breaks  through  the  mucosa  of  the  cervical  canal,  leaving 
an  ulcerating  crater  often  of  considerable  depth.  The 
malignant  process  does  not,  however,  tend  to  involve  the 
mucous  lining  of  the  cervical  canal,  nor  does  it  readily 
pass  beyond  the  limits  of  either  the  internal  or  the  exter- 
nal os. 

In  the  second  variety,  akin  to  the  malignant  adenoma 
of  the  corpus,  the  cervical  glands  proliferate  enormously, 
invading  the  substance  of  the  cervix,  obliterating  its  tissue 
framework,  and  extending  thence  in  various  directions. 

Or  again,  in  a  third  type,  the  cylindrical  epithelium 
clothing  the  cervical  mucosa  proliferates  considerably, 
forming  an  epidermoidal  stratum  similar  to  cancer  of 
the  skin,  epithelial  processes  from  which  subsequently 
invade  and  destroy  the  underlying  stroma. 

Hofmeier  shows  with  what  frequency  the  different 
portions  of  the  neck  of  the  uterus  are  primarily  affected 
by  carcinoma :  In  812  cases  of  cancer  of  this  organ  the 
portio  vaginalis  was  first  attacked  in  236,  and  the  cervix 
in  181,  while  in  367  no  mention  pertinent  to  this  point  is 
made. 

In  the  early  advancement  of  these  different  forms  of 
cancer,  the  various  modes  of  progression  already  pointed 
out  are  pursued,  but  when  the  disease,  whatever  its  ori- 
gin, reaches  a  certain  point,  all  boundaries  are  swept 
away,  and  it  devastates  the  environing  tissues  on  all 
sides.  Not  only,  on  the  one  band,  does  ulceration  de- 
stroy all  anatomical  barriers  opposed  to  it,  but  the  nu- 
merous lymphatic  vessels  of  the  pelvis  gather  up  and 
hurry  off  the  germs  of  infection  to  deposit  them  far  and 
wide,  where  they  in  turn   become   fresh    foci   of  disease. 

Thus  the  vagina  becomes  involved  through  direct  con- 
tiguity of  tissue,  and  theveslco-vaginal,  and  more  rarely 
the  recto- vaginal,  septum  crumbles  away  and  fistulas  are 

formed.  The  ureters  may  be  compressed  by  cancerous 
infiltration  in  the  bladder-wall  near  their  points  el  exit, 
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a  o-irl  aged  eight  ;  Eckart,  one  of  carcinoma  of  the  cervix 
in  a  girl  aged  nineteen  ;  and  Schauta,  from  Spath's  clinic, 
has  described  a  tumor  of  the  vaginal  portion  in  a  girl 
of  seventeen,  which  showed  the  transition  form  between 
adenoma  and  carcinoma. 

Several  factors,  doubtless,  contribute  to  the  increased 
prevalence  of  uterine  cancer  at  the  time  of  the  change 
of  life.  With  advancing  years  there  is  a  greater  ten- 
dency to  retrograde  tissue-metamorphosis  throughout 
the  whole  human  organism,  and,  locally,  the  effect  of 
the  vascular  alterations  incident  to  a  general  readjust- 
iu.  at  ^f  the  blood-current  is  of  unquestionable  etiological 
importance. 

With  regard  to  heredity  as  a  predisposing  cause  of 
cancer  of  the  cervix,  or,  indeed,  of  any  other  portion  of 
the  body,  it  is  safe  to  say  that  we  know  next  to  nothing. 
Whatever  information  bearing  upon  this  point  is  to  be 
obtained  from  hospital  patients  is  eminently  untrust- 
worthy, and  it  maybe  justly  questioned  whether,  with 
the  prevailing  ignorance  of  disease  among  even  the  more 
intelligent  of  the  laity,  the  evidence  obtained  from  them 
iiv  scientific  value. 

Occasionally,  it  is  true,  we  are  startled  by  such  an  in- 
cident as,  for  example,  is  recorded  by  Broca,  where 
everyone  of  four  daughters  and  ten  grandchildren  of  a 
woman  who  died  of  cancer  of  the  breast  were  themselves 
the  subjects  of  carcinomatous  affections.  Barker  also 
mentions  a  family  of  which  eight  members  succumbed  to 
this  disease,  and,  more  recently,  Guttman  records  three 
cases  of  cancer  of  the  uterus  among  seven  sisters ;  but 
in  the  first  instance  it  is  distinctly  stated  that  there  was 
no  history  of  malignant  disease  among  the  immediate 
ancestors,  and  in  the  second  the  matter  is  not  referred  to. 
Indeed,  all  the  evidence  that  has  been  accumulated,  if  it 
proves  anything,  goes  to  show  that  the  importance  of 
heredity  in  this  connection  has  been  much  exaggerated. 

From  Gusserow's  statistics,  founded  upon  1,203  cases 
of  cancer  of  the  uterus  seen  in  the  private  practice  of 
himself  and  others,  it  would  appear  that  in  only  7.8  per 
cent,  could  any  account  of  the  previous  existence  of  this 
■<■  be  obtained,  and  no  recent  authority  records  a 
higher  proportion  than  this.  Such  a  small  percentage 
can  hardly  be  regarded  as  more  than  a  coincidence. 

It  has  been  maintained  that  cancer  of  the  uterus  is  less 
often  met  with  among  the  whites  of  this  country  than 
among  those  of  the  same  race  living  in  Europe,  and, 
further,  that  in  America  the  negroes  are  not  so  fre- 
quently affected  with  this  disease  as  the  whites.  Em- 
nel  states  that  he  has  known  but  a  single  negro  woman, 
and  she  a  mulatto,  who  had  cancer  of  the  uterus  ;  and, 
according  to  Chisolin's  statistics,  carcinoma  is  more  than 
twice  as  frequent  among  the  white  population  than 
among  the  black.  I  have  found  in  my  own  clinic  at 
the  Central  Dispensary  in  Washington,  D.  O,  that  cancer 
of  the  cervix  occurs  on  an  average  in  1.2  per  cent,  of  all 
negroes,  and  in  0.6  per  cent,  of  all  whites  examined  ; 
and  in  estimating  these  proportions  I  have  included 
only  those  cases  where  the  diagnosis  of  cancer  admitted 
of  Dot  the  least  atom  of  doubt. 

Excluding  constitution,  temperament,  occupation,  and 
the  social  state  as  etiological  factors  of  doubtful  import, 
we  are  next  confronted  with  a  series  of  associated  condi- 
tion deserving  of  the  utmost  consideration.  It  has  been 
proven  beyond  question  that  cancer  of  the  uterus  is  far 
more  common  in  fertile  than  in  sterile  women;  and.  fur- 
thermore, that  those  who  are  the  subjects  of  this  affec- 
tion have  borne  a  larger  number  of  children  than  is  usual 
during  married  life. 

Thus  among  1,540  cases  collected  by  Gusserow,  in- 
cluding some  of  his  own,  only  121  were  sterile;  in  812 
mentioned  by  Hofmeir  but  39  were  without  offspring  ; 
and  in  55  cases  in  Reamy's  practice  there  was  1  single 
and  without  children,  and  1  married  and  sterile.  While, 
according  to  the  first  of  these  authorities,  in  Prussia 
every  married  woman  has,  on  an  average,  4.6,  in  Eng- 
land 4.2,  and  in  France  3.4  children,  the  proportion  in 
8,025  cases  collected  by  himself  was  5.1  children  for 
each  mother.  Hofmeir  reports  that  among  849  fertile 
women  with  cancer  of  the  uterus,  observed  in  the  Berlin 


Polyclinic  and  Sehroeder's  private  practice,  106  had  had 
one  child,  667  had  borne  on  an  average  5.8  children,  and 
76  had  been  pregnant  more  than  ten  times.  Winekel's 
figures  are  quite  as  convincing,  for  in  130  cases  of  uterine 
Carcinoma  ten  per  cent,  were  I. -parse,  40.8  per  cent,  were 
II.-V.paia>,  and  49.2  per  cent,  were  VI. -XXVI. -pane. 
In  the  55  cases  heretofore  referred  to  as  mentioned  by 
Keainy.  53  had  had  217  pregnancies. 

Now,  with  these  facts  in  mind,  it  is  very  easy  to  pro- 
ceed a  step  further  to  the  point  from  which  parturient  in- 
juries of  tile  cervix  and  their  pathological  sequences  arc- 
to  be  regarded  as  causative  agents  of  malignant  disease 
of  the  most  pronounced  importance.  Emmet's  views 
upon  this  matter  are  well  known,  and  in  them  he  is  sup- 
ported by  Mundc,  Goodell,  Breisky,  and  others  ;  but  it 
is  quite  certain  that  while  these  hitler  may  believe  that 
"the  occurrence  of  this  form  of  malignant  disease  in  a 
woman  who  has  never  been  impregnated  must  be  ex- 
ceedingly' rare,''  yet  few  are  prepared  to  state,  with 
Emmet,  that  they  have  "  never  known  a  woman  to  have 
any  form  of  epithelial  cancer  of  the  uterus  unless  she 
has  at  some  time  been  impregnated.''  Cervical  catarrh, 
ectropium,  erosions,  and  neoplastic  glandular  forma 
tions  are  processes  or  conditions  which  lead  to,  and,  in- 
deed, are  often  undistinguishable  from  actual  carcinoma- 
tous disease  ;  and  while  such  a  pathological  picture  may- 
be presented  by  the  vaginal  portion  of  a  virgin,  it  is  in 
parous  women  that  we  are  accustomed  to  see  them,  with 
or  without  appreciable  laceration  of  tissue,  most  often 
and  in  their  most  pronounced  forms.  Nevertheless,  there 
are  certain  links  in  this  chain  of  argument  which  are 
wanting  to  make  it  perfect.  While  it  is  of  service  to 
know  that  cancer  of  the  cervix  is  most  frequently  en- 
countered in  those  who  have  been  many  times  pregnant 
— and  it  is  better  to  adopt  this  phrase,  for  many  of  the 
pregnancies  in  the  foregoing  enumeration  of  cases  ter- 
minated abnormally  early — yet  it  is  more  with  the  char- 
acter of  the  ensuing  labors  than  with  their  number  that 
we  are  interested  ;  and  though,  personally,  we  may  be 
convinced  of  the  causative  importance  of  injuries  of  the 
cervix  uteri  and  their  pathological  accompaniments  and 
results  in  the  development  of  epithelial  cancer,  yet  we  do 
not  have  at  this  time  adequate  ground  for  making  broad 
generalizations.  Convincing  evidence  can  alone  be  fur- 
nished by  a  series  of  extended  observations  like  those  of 
Wells  in  Munde's  practice,  by  which  it  was  shown  that 
more  than  a  third  of  a  given  number  of  cases  of  car- 
cinoma of  the  cervix  were  known  to  have  previously 
suffered  cervical  tears.  Spanlon  and  others  have  seen 
epithelioma  springing  up  in  a  cervical  rent. 

The  belief  of  Emmet  that  cancer  of  the  cervix  is  en- 
countered more  often  in  the  well-to-do  than  in  the  poorer 
classes  of  society  is  in  accordance  with  his  own,  and  the 
generally  entertained  opinion,  that  lacerations  of  the  cer- 
vix occur  no  less  often  in  the  former  than  in  the  latter. 
That  such  lesions  may  be  observed  with  greater  fre- 
quency among  the  poor  is  doubtless  true,  and  the  reasons 
for  this  I  have  elsewhere  attempted  to  point  out. 

Symptomatology,  Pbogrkss,  and  Results. — Of  all 
the  diseases  which  may  afflict  womankind,  nowhere  is 
early  recognition  more  important  than  in  carcinomatous 
affections  of  the  cervix  uteri.  In  many  of  her  ills  the 
morbid  state  throws  out  sundry  hints,  warnings  of  ap- 
proaching danger,  that  serve  to  put  her  on  her  guard  and 
lead  her  to  seek  relief  while  yet  it  may  be  obtained. 
Here  it  is  otherwise;  nature  is  less  beneficent,  and  the 
appearance  of  symptoms  too  often  lead-  bul  to  the  dis- 
covery of  an  advanced  stage  of  this  horrible  affection, 
and  predicates  the  abandonment  of  hope.  The  signs  of 
the  stages  through  which  it  has  already  passed  are  indefi- 
nite, if  not  altogether  negative.  Of  such  as  exist  we  know 
little.  In  spite  of  what  has  been  taughl  us  in  recent  years 
and  what  we  ourselves  see,  we  still  cling  tenaciously  to 
that  tradition  which  makes  cancer  of  the  uterus,  whatever 
be  its  kind  or  degree  of  progress,  indissoluble  associated 
with  haemorrhage,  with  foul  discharge,  and  with  agoniz- 
ing pain.  But,  as  1 1.  Meyer  puts  it,  he  who  first  SU8- 
pei  i-  cancer  when  such  symptoms  are  present  will  never 
find  it  in  its  early  stages. 
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called  spontaneous  curt'  are  neither  sufficiently  numerous 
nor  sufficiently  conclusive  to  warrant  a  different  belief. 

In  a  disease  like  cancer  of  the  cervix,  which  is  at- 
tended by  so  many  and  such  wide-spread  complications, 
it  i>  not  surprising  that  the  possible  causes  of  death  are 
numerous.  In  155  cases  of  this  affection,  according  to 
Qusserow,  death  occurred  38  times  from  some  form  of 
peritonitis.  Among  the  93  fatal  cases  recorded  by  Blau, 
the  final  issue  was  due  in  48  to  marasmus,  in  11  to  pneu- 
monia, in  3  to  pleurisy,  in  3  to  embolism  of  the  pulmo- 
nary artery,  in  1  to  pyelo-phlebitis,  fatty  degeneration  of 
the  heart,  pulmonary  gangrene,  and  pyelo-nephritis,  re- 
spectively. In  the  63  cases  from  Seyfert's  clinic,  men- 
tioned by  Saxinger,  there  were  9  deaths  from  pyaemia,  5 
from  amyloid  degeneration  of  the  abdominal  glands,  3 
from  oedema  of  the  lungs,  3  from  dysentery,  and  28  from 
anemia. 

It  is  next  to  impossible  in  any  given  case  to  ascribe  the 
death  of  the  patient  to  any  one  cause.  The  unfortunate  is 
set  upon  on  all  sides  by  a  host  of  enemies  against  which 
it  is  impossible  to  cope.  Digestion,  assimilation,  nutri- 
tion, secretion  and  excretion,  respiration  and  circulation 
—all  the  functions  whose  proper  performance  is  neces- 
sary to  health — in  multifarious  combinations  become  in- 
terfered with  and  gradually  overwhelmed,  until  finally 
death  comes  as  a  welcome  release  to  the  tortured  and  ex- 
hausted sufferer. 

Diagnosis. — The  importance  of  the  early  recognition 
of  cancer  of  the  neck  of  the  uterus  and  the  general  inef- 
fectiveness of  the  means  in  our  possession  to  attain  this 
end  have  already  been  referred  to.  The  subjective 
symptomatology  of  all  stages  of  this  disease  lias  likewise 
been  noticed.  Those  forms  of  cancer  which  begin  either 
upon  the  outer  aspect  of  the  portio  vaginalis,  or  in  the 
connective  tissue  immediately  beneath  the  mucous  mem- 
brane covering  it,  are  most  likely  to  be  discovered  by 
physical  examination  while  yet  in  their  incipiency. 

It  should  be  remembered  that  the  neck  of  the  uterus 
probably  already  exhibits  a  more  or  less  pronounced 
laceration,  with  ectropium,  erosion,  ovula  Nabothii,  and 
general  hyperplasia  of  its  tissue,  and  the  assured  deter- 
mination of  minute  cancerous  nodules  beneath  the  mu- 
cous membrane  or  of  a  beginning  malignant  change  in 
an  erosion  is  a  matter  requiring  the  greatest  possible  de- 
gree of  tactile  skill  and  familiarity  with  the  diseased  con 
ditions  in  this  locality.  The  presence  of  small,  hard 
nodules  over  which,  possibly,  the  mucous  membrane  is 
immobile,  in  parts  of  the  vaginal  portion  where  there  is 
no  cicatricial  plug,  may  point  to  the  existence  of  one 
form  of  beginning  cancer.  It  goes  without  saying  that, 
since  the  microscope  often  fails  to  distinguish  between  a 
benign  papillary  erosion  and  one  in  which  malignancy 
lias  already  developed,  the  differentiation  of  these  con- 
ditions by  unaided  sight  or  by  touch  is  a  matter  of  the 
most  extreme  difficulty.  Such  areas  probably  bleed 
more  readily  when  the  seat  of  beginning  carcinoma, 
but  this  is  purely  a  relative  sign  and  without  much 
value. 

Btratz  points  out  that  the  diseased  portion  is  sharply 
separated  from  that  which  is  healthy  ;  there  is  a  differ- 
ence in  level  between  the  diseased  and  healthy  areas  ;  the 
former  is  at  a  lower  level  and  has  a  hard  surrounding 
border,  and  the  malignant  surface  has  always  a  faint 
yellowish  color  and  is  covered  with  finely  granular 
whitish-yellow  elevations,  at  least  in  some  places.  The 
same  author,  however,  observes  that  clinical  observation 
alone,  far  from  determining  the  diagnosis  of  commenc- 
ing carcinoma,  can  only  raise  suspicions  which  the  mi- 
croscope is  called  upon  to  settle.  But  from  the  fact  that 
the  material  sent  to  the  mieroscopist  is  often  inadequate, 
and  because  of  the  close  similarity  in  minute  structure 
between  the  benign  papillary  erosion  and  the  malignant 
papilloma,  even  the  microscope  often  fails,  as  in  the 
cases  cited  by  Landau,  to  settle  the  matter  finally.  If 
the  portion  of  doubtful  tissue  submitted  to  the  miero- 
scopist is  sufficiently  large  to  permit  of  many  sections  be- 
ing prepared  from  it,  is  removed  from  the  most  suspi- 
cious portion  of  the  cervix,  and  is  made  to  include  not 
only  the  mucous  membrane  but  a  considerable  portion 


of  the  underlying  muscular  tissue,  his  opinion  will  be 
immeasurably  enhanced  in  value. 

It  behooves  the  examiner,  being  assured  that  there  is 
malignant  disease  present,  to  ascertain  with  the  greatest 
possible  accuracy  its  extent  ;  for  only  in  this  way  can  an 
operation  be  selected  which  is  at  all  likely  to  be  followed 
by  radical  results. 

The  diagnosis  of  cancer  in  its  advanced  stages  is  easy 
and  requires  no  comment. 

The  Mutual  Relations  between  Cancer  oe  the 
Cervix  and  Childrearinc;.- — I  must  confess  that  I  can 
see  no  reason  for  the  statement,  so  often  repeated,  that 
pregnancy  occurs  very  readily  in  the  early  stages  of  can- 
cer of  the  cervix.  The  tact  that  patients  with  this  dis- 
ease have  usually  reached  the  limit  of  childbearing  life, 
and  from  repeated  pregnancies  have  already  pretty 
well  exhausted  their  procreative  powers,  militates  de- 
cidedly against  any  such  assumption.  Furthermore,  it 
is  in  just  such  women  that  one  would  expect  to  find  the 
results  of  parturient  injuries  of  the  cervix.  These  are 
universally  regarded  as  causes  of  sterility  ;  and  since 
some  forms  of  beginning  epithelioma  are  simply  patho- 
logical exaggerations  of  the  changes  which  follow  lacera- 
tions, and  others,  to  all  intents  and  purposes,  are  undis- 
tinguishable  therefrom,  it  seems  irrational  to  assume  a 
prturi  that  incipient  cancer  favors  conception.  Nor, 
aside  from  pre-existing  lacerations,  ectropium,  and  ero- 
sions, is  there  anything  in  the  commencing  malignant 
changes  in  a  previously  uninjured  cervix  that  would 
seem  to  make  pregnancy  anything  but  difficult.  In  fact, 
in  spite  of  Cohnsteiu's  statement  that  in  127  pregnant 
women  with  cancer  of  the  cervix  there  were  21  in  whom 
the  disease  had  been  recognized  for  a  considerable  time 
before  the  occurrence  of  pregnancy,  it  is  admitted  on  all 
sides  that  the  complication  of  childbearing  with  this  af- 
fection of  the  cervix  is  extremely  rare.  Thus,  according 
to  Stratz,  in  1,034  cancer  patients  observed  in  the  last  ten 
years  in  the  Woman's  Clinic  of  the  Royal  University  in 
Berlin,  conception  occurred  in  but  1.16  per  cent.,  and  in 
17,832  deliveries  which  took  place  during  the  same  time 
only  0.039  per  cent,  were  complicated  by  this  disease. 

Conception  may  occur  even  in  women  with  far  ad- 
vanced carcinoma  of  the  uterine  neck,  but  such  a  circum- 
stance is  extremely  uncommon. 

It  is  generally  agreed  that  during  utero-gestation  the 
malignant  affection,  as  would  naturally  be  supposed, 
makes  extremely  rapid  strides  ;  and  yet  many  have  ob- 
served instances  in  which  there  seemed  to  be  no  progress, 
or  in  which  the  disease  advanced  with  great  slowness. 

Provided  pregnancy  occur  in  a  woman  with  cancer  of 
the  neck  of  the  uterus,  there  is  developed  one  of  the 
most  frightful  complications  which  the  physician  can  be 
called  upon  to  meet.  In  such  cases,  according  to  Lewes, 
forty  per  cent.,  to  Cohnstein,  fourteen  per  cent.,  and 
to  Stratz,  from  thirty  to  forty  per  cent,  abort  or  suffer 
premature  delivery.  Occasionally,  however,  pregnancy 
goes  to  full  term,  and,  rarely,  is  still  further  prolonged", 
owing,  as  Pfannkuch  suggests,  to  the  fact  that  the  density 
of  the  lower  uterine  segment  is  sufficiently  great  to  over- 
come the  efficacy  of  uterine  contractions,  and  because  the 
destruction  of  important  nerve-endings  at  the  seat  of  the 
disease  may  prevent  the  reflex  stimulation  necessary  to 
bring  on  labor. 

When  delivery  occurs  it  becomes  prolonged,  difficult, 
or  dangerous  in  proportion  to  the  amount  of  resistance 
offered  by  the  infiltrated  cervix  and  lower  portion  of  the 
corpus  uteri.  Expulsion  of  the  child  may  be,  indeed, 
impossible,  or  is  accomplished  only  at  the  cost  of  wide- 
spread laceration  and  crushing  of  tissue. 

The  mortality  to  both  mothers  and  children,  in  the 
event  of  the  coexistence  of  utero-gestation  and  advanced 
cancer  of  the  neck  of  the  uterus,  is  enormous,  (han- 
treuil  reports  that  of  60  cases  25  mothers  died  during. 
or  immediately  after,  labor,  and  29  children  were  born 
dead.  Herman  mentions  that  in  180  confinements  72 
mothers  died,  and  of  114  children  of  whom  record  was 
made  but  58  were  born  alive.  According  to  Cohnstein's 
investigations  spontaneous  labor  terminated  favorably 
for  the  mother  in  37.5  per  cent.,  and  for  the  child  in  33.3 
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thoroughly  and  to  go  deeply,  tare  must  be  exercised  not 
to  wound  either  the  bladder,  rectum,  or  peritoneum. 

After  this  removal  has  been  satisfactorily  accomplished, 
selection  may  be  made  from  a  large  variety  of  methods 
,>f  subsequent  treatment.  The  wound  may  be  at  once 
cauterized  with  heated  irons  or  with  the  Paquelin  instru- 
ment, and  this  also  should  be  done  in  no  superficial  or 
perfunctory  manner.  The  excavation  produced  can  be 
lean  by  iodoform  powder  and  an  iodoform-gauze 
raginal  tampon  :  or  a  pledget  of  some  absorbent  mate- 
rial saturated  with  alcohol  may  be  introduced  instead. 
A  large  number  of  cauterizing  agents  have  been  em- 
ployed,  alone  or  in  diverse  combinations  with  other  pro- 
cedures ;  among  them,  bromine,  nitric  acid,  carbolic 
acid.  Vienna  paste,  caustic  potash,  the  positive  pole  of  the 
galvanic  current,  and  chloride  of  zinc  ;  the  last,  perhaps, 
the  most  extensively.  Sims,  as  is  well  known,  in  1*79 
extolled  the  virtues  of  chloride  of  zinc  ;  Van  de  Warker, 

1884,  again  brought  it  to  the  attention  of  the  profes- 
sion :  and  more  recently  still  (1888)  Friinkel,  of  Breslau, 
has  proven  its  utility  when  preceded  by  the  use  of  the 
spoon  and  the  Paquelin  cautery.  Iu  50  cases  of  so-called 
rable  carcinoma  of  the  cervix  in  Frankel's  hands, 
there  were  6  in  which  the  disease  was  thus  radically 
cured.  After  the  spoon  and  actual  cautery  have  been 
employed,  iodoform  is  sprinkled  over  the  wound,  and 
an  lodoform-tannin-gauze  tampon  is  placed  in  the  vagina. 
When  the  separation  of  the  charred  tissue  occurs,  pro- 
vided no  suspicious  points  are  visible,  Frankel  advises 
that  a  small  pledget  of  some  absorbent  material,  soaked 
in  a  2-to-3  solution  of  chloride  of  zinc,  be  placed  in  the 
excavation,  while  the  vagina  is  protected  by  an  ointment 
or  tampon  containing  bicarbonate  of  soda.  The  cotton 
soaked  in  zinc  is  removed  in  from  twelve  to  twenty-four 
hours,  and  a  thick,  grayish-white  scab  is  apparent,  which 
becomes  detached  iu  from  eight  to  ten  days,  leaving  a 
surface  covered  with  healthy  granulations.  With  the 
aid  of  disinfecting  vaginal  injections  and  loosely  placed 
iodoform-gauze  tampons,  the  wound  rapidly  cicatrizes. 

A-  Frankel  suggests,  these  various  steps  should  be 
modified  from  time  to  time  to  suit  the  exigencies  of  in- 
dividual cases  ;  the  strength  of  the  chloride  of  zinc  solu- 
tion should  not  be  invariable,  but  should  depend  upon 
the  depth  of  cauterization  which  it  is  desired  to' achieve, 
and  the  length  of  time  that  the  tissues  are  to  be  exposed 
to  its  action.  He  believes,  finally,  that  recurrence  in 
loco  is  more  uncommon  or  longer  postponed  after  the  use 
of  chloride  of  zinc  than  when  other  drugs  of  a  like  char- 
acter have  been  employed. 

Still,  as  Ehlers  and  others  have  pointed  out,  the  idea 
that  chloride  of  zinc  exerts  any  specific  action  upon  can- 
cer is  untenable,  and  while  its  use  is  admirably  adapted 
to  certain  cases  of  advanced  carcinomatous  disease,  yet 
it  is  not  always  possible  to  limit  its  action  to  the  affected 
area,  and  sound  tissues  may  be  attacked  even  when  it  is 
'an  fully  employed. 

I  should  like  at  this  point  to  refer  to  a  rather  unique 
method  advocated  by  J.  Schramm,  of  Dresden,  in  the 
treatment  of  inoperable  carcinoma  of  the  cervix.  This 
author  especially  recommends  the  injection  of  antiseptic 
fluids  directly  into  the  cancerous  tissues.  He  believes 
that,  even  if  the  existence  of  a  micro-organism  as  the 
causative  factor  in  cancerous  disease  has  not  as  yet  been 
Irmly  established,  yet  sufficient  has  been  proved  to  make 
a  procedure  like  the  foregoing  a  rational  one.  He  em- 
ploys  a  solution  of  corrosive  sublimate.  A  needle  of  a 
hypodermic  syringe  is  carefully  introduced  into  the  car- 
cinomatous mass  until  slight  resistance  is  encountered. 
and  the  fluid  is  then  gently  evacuated  drop  by  drop. 
This  injection  is  repeated,  sometimes  deeply,  sometimes 
superficially,  two  or  three  times  a  week.  No  fear  of 
sublimate  intoxication  need  be  entertained  (although 
0.008  to  0.010  gramme  of  the  antiseptic  is  employed  at 
each  sitting),  for  the  absorptive  power  of  the  degenerated 
tissue  is  almost  nil.  The  malignant  mass,  it  is  claimed, 
is  kept  clean  by  this  treatment,  the  purulent  discharge 
ceases,  further  destructive  change  is  diminished,  haemor- 
rhages become  less  frequent,  and  the  general  condition 
of  the  patient  improves. 


Repeated  and  prolonged  vaginal  irrigation  with  very 
hot  water,  specially  commended  by  Tornery,  or  the  use 
of  disinfectant  and  deodorant  solutions,  particularly 
those  containing  permanganate  of  potassium,  or  a  two 
per  cent,  solution  of  creolin  (as  suggested  by  Coe),  are 
of  great  service  in  combating  the  ichorous  discharge  and 
the  foul  odor  which  surrounds  the  patient  like  a  noisome 
exhalation.  Iodoform  powder  and  loose  iodoform-gauze 
tampons,  likewise,  employed  in  the  intervals  between  the 
injections,  are  of  the  greatest  utility. 

Terebene,  Chian  turpentine,  and  Alveloz,  have  their 
place  in  the  treatment  of  the  advanced  stages  of  cervical 
carcinoma.  Each  has  its  special  advocate,  but  it  is  prob- 
able that  we  could  get  along  very  well  without  them. 

With  the  view  of  thoroughly  eradicating  the  carcino- 
matous disease  when  it  is  confined  to  the  cervix  uteri, 
numerous  operative  procedures  have  been  proposed  and 
practised.  The  object  sought  iu  all  of  them  is,  not  only 
the  removal  of  such  tissue  as  shows  palpable  signs  of  de- 
generation, but  also  of  that  beyond  which  is,  or  is  likely 
to  be,  infiltrated  ;  the  operation  being  continued,  there- 
fore, well  into  areas  which,  so  far  as  can  be  ascertained, 
are  free  from  the  slightest  suspicion  of  malignant  inva- 
sion. 

When  the  portio  vaginalis  alone,  the  cervix  alone,  or 
both  together  are  the  seat  of  cancer,  and  there  is  reason 
to  suppose  that  there  has  been  no  further  extension,  the 
amputation,  or  better,  excision,  of  a  part  or  the  whole  of 
the  neck  of  the  womb  should  offer  fair  chances  of  imme- 
diate and  permanent  success.  Even  the  most  thorough 
operation  of  this  kind  presents  few  difficulties  and  is 
attended  with  a  low  rate  of  mortality  ;  and  further,  the 
ultimate  results  are  quite  satisfactory,  as  will  be  shown 
immediately. 

The  portio  vaginalis  may  be  amputated  by  the  6cm- 
seur,  galvano-cautery,  or  knife  and  scissors.  Even  the 
most  improved  ecraseurs  are  difficult  to  use,  are  liable  to 
do  injur}',  and  possess  no  special  advantages.  The  cau- 
tery wire  is  not  always  easy  to  apply,  but  diminishes  the 
chances  of  hemorrhage  during  and  after  the  operation. 
The  fact  that  it  cauterizes  the  tissues  left  behind  is  at 
once  an  advantage  and  a  disadvantage.  For,  while  this 
charring  of  the  stump  may  in  one  sense  be  regarded  as 
advantageous,  it  nevertheless  may  prevent  the  apprecia- 
tion of  the  fact  that  the  operation  has  not  been  thorough, 
and  that  distinctly  infiltrated  spots  remain  in  the  wound. 

The  ablation  of  the  vaginal  portion  with  scissors  is  to 
be  preferred  to  either  of  the  methods  of  procedure  just 
described.  To  those  who  are  accustomed  to  the  per- 
formance of  plastic  operations  upon  the  cervix,  it  offers 
no  difficulties  whatsoever.  To  be  thorough,  the  cervix 
should  be  split  into  an  anterior  and  posterior  half,  and 
each  lip  exsected  beyond  the  limits  of  the  portio  vaginalis 
proper,  so  that  a  triangular  wound  is  left  whose  base  is 
formed  by  the  vaginal  roof,  and  whose  apex  reaches  to 
or  beyond  the  internal  os  uteri.  Thus,  while  some  of  the 
tissue  of  the  cervix  remains,  the  mucous  lining  and  sub- 
mucous strata  of  the  canal  are  removed, — a  point  of  con- 
siderable importance  when  it  is  remembered  that  these 
areas  are  early  affected  by  the  gradual  upward  extension 
of  the  disease  when  it  originates  below,  and  may  them- 
selves be  the  seat  of  a  coincident  malignant  process.  It 
is  better,  it  would  seem,  to  pursue  this  plan  of  operation 
than  to  have  recourse  to  any  of  the  more  formal  methods 
whereby  a  portion  of  the  mucous  membrane  of  the  cer- 
vical canal  is  preserved.  Deep  silver  sutures,  or  the 
actual  cautery,  if  it  is  not  desired  to  approximate  the 
edges  of  the  wound,  will  control  any  hemorrhage  that 
may  ensue,  and  a  hollow  glass  stein  pessary  or  roll  of 
iodoform  gauze  will  prevent  the  complete  closure  of  the 
cervical  canal.  We  should  here  be  dominated  by  the 
thought  that  we  are  operating  for  a  disease  whose  limits 
of  extension  arc  not  ascertainable  by  any  means  in  our 
possession,  and  should,  for  the  sake  of  thoroughness, 
forego  the  satisfaction  that  one  necessarily  feels  in  doing 
a  neat  plastic  operation. 

As  has  been  already  mentioned,  the  immediate  and  re- 
mote results  of  the  various  operative  methods  of  ablation 
or  excision  of  the  vaginal  portion,  with  or  without  cer- 
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itatious,  technique,  difficulties,  and  dangers  ;  for  since 
its  introduction,  ten  years  ago,  such  an  amount  of  atten- 
tion has  been  given  it  that  the  mere  enumeration  of  the 
literature  that  has  accumulated  during  this  period  would 
be  a  limitless,  if  not  an  impossible,  task. 

Vaginal  hysterectomy  is  a  surgical  procedure  which  is 
at  once  radical  and  comparatively  safe.  At  the  present 
time  there  is  no  means  in  our  possession  of  so  thoroughly 

idicating  cancerous  disease  of  the  uterus.  It  is  ap- 
plicable in  all  the  cases  in  which  supra-vaginal  amputa- 
tion is  performed,  and  can  be  resorted  to  when  this  latter 
operation  would  be  merely  a  palliative  and  temporary 
expedient.  The  tendency  of  the  time  is  toward  the 
adoption  of  vaginal  hysterectomy,  to  the  exclusion  of  all 
other  operative  means  of  combating  cancer  of  the  cervix. 
That,  of  course,  each  has  its  indications  and  limitations 
goes  without  saying.  But  since  no  one  can  know  before 
removal  of  the  uterus  how  extensively  its  lining  mem- 
l)i  ane  is  affected  by  secondary,  incipient,  malignant  de- 
generation ;  nor  whether  isolated  and  coincident  carci- 
nomatous disease  exists  therein  ;  and  because  recurrence 
in  btco  has  so  frequently  been  observed  after  less  radical 
methods  of  removal  where  everything  gave  the  most  as- 
sured  promises  for  the  future  ;  even  the  most  expe- 
rienced and  conservative  gynecologists  of  late  have  enter- 
tained and  expressed  a  preference  for  total  extirpation  as 
against  less  thorough  modes  of  operative  interference. 
As  Brennecke  has  pointed  out,  if  the  uterus  is  removed 
the  patient  will  be  spared  the  risks  of  a  subsequent  preg- 
nancy, and  Landau  maintains  that  the  uterus  to  a  woman 
past  the  childbearing  age  is  of  no  use  whatever.  Fur- 
thermore, Brennecke  observes  that  extirpation  of  the 
uterus  puts  an  end  to  the  free  monthly  bleeding  due  to 
coexisting  endometritis ;  but  it  might  be  urged  that 
Baker's  operation,  thoroughly  done,  would  be  quite  as 
effective. 

A  great  deal  might  be  said  upon  the  opposite  side  of 
this  question,  and  there  are  doubtless  not  only  many  in- 
stances where  the  removal  of  the  uterine  neck  would  have 
been  quite  adequate  to  annihilate  the  malignant  disease, 
but  also  where  the  uterus  has  been  extirpated  for  sup- 
posed cancerous,  but  really  perfectly  benign,  conditions. 
Reeves  Jackson  is  a  bitter  opponent  of  total  extirpation. 
He  maintains  that  "  Kolpo-hysterectorny  is  more  danger- 
ous and  has  given  worse  results  than  any  other  method 
of  treatment.  It  has  destroyed  and  not  saved  life.  It  is 
an  injurious  and  not  a  successful  operation.  It  is  more 
rapidly  destructive  of  life  than  the  disease  against  which 
it  has  been  used.  Hence  it  should  be  condemned  as  un- 
justifiable." 

Whether  vaginal  hysterectomy  is  an  operation  which 
warrants  all  the  trust,  imposed  in  it  by  some,  or  deserves 
all  the  opprobrium  cast  upon  it  by  others,  time  alone  can 
show. 

The  absolute  restriction  of  the  cancerous  affection  to 
the  uterus  is  the  most  favorable  condition  for  the  imme- 
diate and  remote  success  of  vaginal  hysterectomy.  It 
was,  and  still  is,  generally  believed,  that  unless  there  is 
sufficient  evidence  to  warrant  the  assumption  of  such 
limitation,  total  extirpation  is  contra-indicated.  It  cer- 
tainly, in  this  sense,  cannot  be  regarded  as  a  radical  op- 
eration.  But  we  are  unable  to  affirm  that  the  disease  is 
confined  to  the  uterus,  although  the  extreme  mobility  of 
that  organ  and  the  freedom  from  induration  in  its  sur- 
roundings, doubtless  point  in  that  direction.  Still,  on  the 
one  hand,  the  extension  of  cancer  is  not  always  appre- 
ciable by  the  senses  of  which  we  make  use  in  examining 
women,  and  on  the  other,  quite  distinct  areas  of  thicken 
Ing  may  be  due  to  the  remains  of  a  previous  para-  or 
perimetritis  antedating  and  unconnected  with  the  ma- 
lignant disease  of  the  cervix. 

Vaginal  hysterectomy  is,  however,  no  longer  confined 
within  the  narrow  boundaries  which  formerly  hedged  it 
in.  In  certain  quarters  these  boundaries  are  being  ex- 
tended, and  in  cases  where  no  hope  of  radical  cure  can 
longer  be  entertained,  total  extirpation  is  recommended 
as  the  best  of  all  palliative  methods  of  treatment.  .Many 
of  those  whose  names  are  identified  with  the  history  and 
progress  of  the  operation  under  discussion — among  them, 


Richelot,  I!.  Schultze,  and  Brennecke — would  extend  the 
limits  of  the  operation  to  the  utmost  bounds  of  technical 
possibility.  It  is  argued  that  do  other  palliative  proced- 
ure secures  to  the  patient  such  marked  and  prolonged  re- 
lief. Thiem  is  an  ardent  advocate  of  this  aspect  of  the 
question,  and  points  out  that  if  recurrence  takes  place  af- 
ter vaginal  extirpation,  it  is  not  as  an  ulceration,  but  as 
a  tumor  formation  in  the  scar.  The  woman,  therefore, 
may  die  of  cancer  of  other  organs  or  of  cachexia,  but  is 
spared  the  horrible  gangrenous  degeneration  in  the  vagina 
which  of  all  things  makes  carcinoma  of  the  cervix  such 
a  loathsome  affection.  With  due  regard  to  the  universal 
applicability  of  Fritsch's  axiom — "  aussichtslose  Opera- 
tionen  zu  machen  ist  ein  inhumaner  Sport," — Thiem  be- 
lieves that  total  extirpation  in  every  case  offers  the  best 
chances  to  the  patient,  and  that  all  so-called  inoperable 
cases  are  really  operable  so  long  as  the  operation  is  within 
the  bounds  of  technical  possibility. 

It  would  be  impossible  to  describe  all  the  modifications 
of  technique  that  have  been  introduced  in  vaginal  hys- 
terectomy. Most  of  them,  as  Martin  shows,  are  really 
matters  of  no  great  importance,  as  is  proven  by  the  al- 
most uniform  results  obtained  by  different  operators 
using  different  methods.  There  are  a  few  which  have 
exercised  a  considerable  influence  upon  the  history  of 
the  operation,  and  to  these  reference  will  be  made. 

The  patient  is  prepared  in  much  the  same  way  as  for 
any  important  surgical  procedure ;  the  condition  of  the 
gastro-intestinal  canal,  skin,  and  kidneys  receiving  special 
attention.  A  few  days  before  or  immediately  preceding 
the  operation,  the  degenerating  cancerous  mass  which 
presents  in  the  vagina  should  be  removed,  and,  indeed, 
it  may  be  expedient  to  excise  the  entire  cervix.  The 
hair  should  be  shaved  from  the  external  genitals,  which 
are  then  cleansed  thoroughly  with  soap  and  water,  and 
afterward  with  some  antiseptic  solution.  Every  effort 
should  be  made  to  render  the  vagina  completely  aseptic, 
and  to  this  end  repeated  irrigation  with  a  1  to  1,000  or 
1  to  2,000  sublimate  solution  should  be  practised  ;  or, 
bearing  in  mind  the  experiments  of  Doderlein  and  Giin- 
ther  in  the  disinfection  of  the  parturient  canal,  the  mu- 
cous membrane  must  be  thoroughly  scoured,  if  I  may 
use  the  term,  with  a  sublimate  or  creolin  lotion.  The 
operator,  his  assistants,  and  attendants,  should  be  no  less 
careful  about  themselves  and  the  instruments,  etc.,  em- 
ployed. 

The  time  for  the  operation  having  arrived,  the  patient, 
lying  on  her  back,  is  brought  well  to  the  edge  of  the 
table,  and  with  the  aid  of  anterior,  posterior,  or  lateral 
retractors,  and  sometimes  all  are  necessary,  the  vaginal 
portion  and  vaginal  roof  are  exposed.  The  portio  va- 
ginalis is  seized  with  a  vulsellum  forceps  and  drawn 
downward;  or,  if  this  has  been  previously  removed  or 
the  forceps  does  not  hold,  a  stout  ligature  may  be  passed 
through  what  remains  of  the  cervix,  or  the  uterotractor 
of  Bernays,  or  endoceps  of  Richelot  or  of  Brennecke 
maybe  introduced  directly  into  the  uterine  cavity.  The 
cervix  is  then  to  be  freed  from  its  anterior  and  posterior 
vaginal  attachments  and  from  its  surrounding  cellular 
atmosphere,  and  the  connections  of  the  posterior  bladder 
wall  are  to  be  liberated  in  the  manner  described  when 
speaking  of  supra-vaginal  amputation.  It  is  a  matter  of 
indifference  whether  we  begin  the  operation  in  front  or 
behind  the  cervix  ;  but  the  plan  of  attacking  the  lateral 
vagina]  fornices  first  (Polk,  Fritsch)  commends  itself 
from  the  fact  that  not  only  is  subsequent  hemorrhage 
thereby  diminished,  but  the  uterus  at  once  attains  an  in- 
creased degree  of  mobility,  and  can  be  easily  moved  in 
different  directions  by  the  forceps  or  ligature  attached  to 
it.  Constant  irrigation  of  the  field  of  operation  can  be 
practised  up  to  this  point,  and  now  it  is  well  for  the  op- 
erator to  cleanse  his  hands  and  to  employ  fresh  instru- 
ments and  sponges,  provided  the  latter  have  been  used 
before. 

Either  the  anterior  or  posterior  peritoneal  pouch  may 
be  first  opened,  the  peritoneum  being  seized  with  a  for- 
ceps, a  button-hole  made  in  it  with  scissors  or  knife,  and 
the  membrane  then  cut  or  torn  in  each  lateral  direction. 

The  most  important  part  of  the  whole  operation  of  va- 
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still  be  mentioned.  Rut  it  is  in  very  few  instances  of 
the  disease  that  anything  beyond  mere  palliation  can  be 
ed.  The  proportion  of  cases  that  have  passed  be- 
yond all  hope  of  permanent  relief  is  simply  enormous. 
The  number  of  those  which  are  unsuitable  for  even  the 
most  radical  of  the  palliative  methods  is  great.  Leopold, 
in  250  cases,  found  that  but  42  could  be  designated  op- 
erable, and  the  experience  of  Thiem,  Schatz,  Cordes,  of 
Geneva,  and  in  fact  of  every"gynecologist,  is  almost  pre- 
cisely the  same. 

The  choice  of  operation  in  a  given  case,  as  is  self-evi- 
dent, depends  upon  many  considerations.  A  number  of 
these  determining  factors  are  apparent  at  a  glance,  while 
others  depend  upon  the  individuality  of  the  operator. 
As  Lusk  observes,  complete  cure  can  only  be  secured  by 
removal  of  every  particle  of  diseased  tissue  ;  but  whether 
ibis  can  best  be  done  in  one  way  or  another  is  a  matter 
which  cannot  as  yet  be  considered  fully  determined. 

It  may  be  well,  therefore,  while  admitting  that  statis- 
i iis  are  not  always  conclusive,  to  append  an  outline  of 
the  results  obtained  through  the  employment  of  some  of 
the  operations  just  described,  in  the  hands  of  a  few  well- 
known  and  conscientious  gynecologists. 

1.  Supra  vaginal  Amputation  of  the  Certir. — Schroe- 
der's  statistics,  as  recorded  by  Gusserow,  1886  :  Number 
of  cases,  105  ;  deaths  from  operation,  13  ;  recoveries,  92  ; 
lost  sight  of,  27.  Twenty-seven  showed  recurrence  within 
six  months  ;  38  remaining  well  at  this  time.  Twenty- 
seven  well  after  one  year  ;  22  after  eighteen  months  ;  18 
after  two  years  ;  15  after  two  and  a  half  years  ;  12  after 
three  years  ;  5  after  four  years.  The  remaining  cases 
were  lost  sight  of,  or  experienced  a  recurrence. 

Martin,  f887,  says  that  the  operation  mortality,  ac- 
cording to  Hofmeir,  is  7.4  per  tent.,  and  that  fifty-five 
percent,  of  surviving  patients  remained  well  at  the  end 
of  the  first,  and  thirty-three  per  cent,  at  the  end  of  the 
fourth  year.  His  own  immediate  mortality  was  twenty- 
one  per  cent.,  and  every  survivor  was  the  subject  of  re- 
currence. 

2.  Baker's  Operation. — Reeves  Jackson,  1887,  reports 
21  operations,  with  an  immediate  mortality  of  9.5  per 
cent.  Of  those  who  survived,  9  remained  well,  one  after 
three  years  and  eleven  months,  another  three  years  and 
seven  months,  another  two  years  and  two  months,  an- 
other one  year  and  eleven  months,  another  one  year  and 
nine  months,  another  nine  months,  another  six  months, 
another  five  months,  and  another  after  four  months.  In 
fi  cases  there  was  recurrence  and  subsequent  death.  Four 
patients  passed  from  under  observation. 

Baker,  1886,  records  10  cases  with  no  deaths  due  to 
the  operation.  In  3  there  was  recurrence  in  loco,  and  an- 
other died  of  cancer  of  internal  organs.  Six  of  the  pa- 
tients continued  well  for  from  four  to  eight  years  after 
the  operation. 

3.  Freund's  Operation. — Gusserow,  1886,  records  148 
operations  with  106  deaths,  a  mortality  of  71.6  per  cent. 
The  disease  recurred  in  every  reported  case,  and  ulti- 
mately death  ensued.  Fritsch,  1887.  mentions  that  one 
patient,  operated  upon  by  Freund  eight  years  before,  yet 
lives  and  is  in  good  health. 

4.  Vaginal  Hysterectomy  ot  Tola/  Extirpation. — Gusse- 
row, 1886,  records  253  operations  with  59  deaths  follow- 
ing, a  mortality  of  23.3  per  cent. 

Pfannenstiel,  1885,  quoted  by  Gusserow  to  show  that 
the  immediate  mortality  from  this  operation  is  diminish- 
ing, says  that  in  154  operations  done  before  18H2  the 
mortality  was  twenty-three  per  cent.,  while  in  36  opera- 
tions performed  since,  it  was  reduced  to  8.3  per  cent. 

Leopold,  1887,  records  the  following  immediate  results 
obtained  by  different  operators  :  Schroeder-Hofmcir,  16.2 
per  cent.  ;  .Martin,  16.4  per  cent.  ;  Olshausen,  24.1  per 
cent.  ;  Fritsch,  eleven  per  cent.  ;  Leopold,  6.2  per  cent. 
Martin  in  his  last  59  eases  bad  a  mortality  of  8.9  per 
cent.  ;  Hofmeir  in  last  50  cases  a  mortality  of  six  per 
cent.  ;  Brennecke  in  last  22  cases  lost  none. 

Mialaret  reports,  in  1888,  upon  77  operations  per- 
formed by  French  operators,  with  an  immediate  mortal- 
ity of  thirty-one  per  cent.  In  those  who  survived  recur- 
rence took  place  in  twenty-five  per  cent,  within  one  year. 


Martin,  1887,  gives  a  summary  of  311  operations  per- 
formed by  Fritsch,  Leopold.  Olshausen.  8chroeder-Hof- 
meir,  Slaude,  and  himself,  with  an  immediate  mortality 
of  15.1  per  cent.  Of  Leopold's  cases,  there  were  24  in 
which  some  estimate  could  be  made  as  to  permanency  of 
results.  Among  this  number,  16  were  free  from  recur- 
rence at  the  end  of  one  year,  9  after  one  year  and  six 
months,  5  after  two  years,  and  2  after  three  years.  In 
33  of  Hofmeir's,  20  were  well  after  one  year,  10  after 
one  year  and  six  months,  7  after  two  years.  4  after  three 
years,  and  none  after  four  years.  In  20  cases  of  Fritsch's, 
17  were  well  after  one  year,  7  after  two  years,  and  2 
after  three  years.  In  44  of  Martin's,  there  were  35  well 
after  one  year,  32  after  one  year  and  six  months,  25  after 
two  years,  20  after  three  years,  5  after  four  years,  3 
after  five  years,  and  2  after  six  years. 

Secheyron,  1888,  compares  the  results  obtained  by 
French  and  foreign  operators  (the  latter  including  Ger- 
man, Russian,  English,  and  American)  as  follows : 
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Terrier,  1888,  gives  his  personal  results.  Eighteen 
operations,  with  tin  immediate  mortality  of  twenty-two 
per  cent.  Four  of  remaining  14  cases  incomplete.  In  11 
cases  left  there  was  recurrence  in  7,  at  sixteen  months, 
six  months,  four  months,  four  months,  three  and  a  half 
months,  three  months,  and  one  month,  respectively. 
No  recurrence  in  4  at  two  years  and  nine  months,  one 
year  and  nine  months,  one  year,  and  nine  and  a  half 
months  after  operation,  respectively. 

Richelot,  1888,  reports  13  operations,  of  which  2  were 
incomplete.  In  the  remaining  11  there  was  recurrence 
in  5,  and  others  are  not  beyond  the  danger  period. 

Fritsch,  1887,  records  62  total  extirpations  performed 
by  himself,  with  seven  deaths.  Of  the  remainder,  10 
continued  well  at  one  year  to  one  year  and  ten  months  ; 
1  at  one  year  and  eleven  months  ;  2  at  two  years  ;  1  at 
two  years  and  three  months  ;  1  at  two  years  and  four 
months;  1  at  two  years  and  seven  months:  1  at  three 
years  and  one  month,  and  1  at  three  years  and  two 
months. 

Post,  in  a  series  of  722  collected  cases  of  vaginal  hys- 
terectomy, found  a  mortality  of  twenty-four  per  cent. 

Dudley,  1887,  reports  that  in  66  operations  performed 
by  American  operators,  23  resulted  fatally,  while  43  pa- 
tients survived  and  remained  well  for  periods  varying 
from  three  months  to  three  years. 

In  conclusion,  let  me  insert  the  statistics  given  by 
Hofmeir,  and  quoted  by  Lusk  and  others,  illustrating 
the  comparative  advantages  of  supra-vaginal  amputation 
and  vaginal  total  extirpation. 

Supra  -  vaginal  amputation,  136  operations  with  10 
deasth  (mortality,  7.4  per  cent.),  and  47  recurrences 
within  one  year.  Total  extirpations,  74  operations  with 
12  deaths  (mortality,  16.2  per  cent.),  and  13  recurrences 
within  one  year.    The  ultimate  results  can  thus  be  shown  , 
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becomes  infiltrated  with  fat  it  loses  its  deep  red  hue,  as- 
suming a  strouglj'  yellowish  east.  At  first  almost  stony 
in  its  hardness  during  the  periodsof  contraction,  it  rapidly 
becomes  so  soft  and  inelastic  as  to  be  readily  perforated 
by  a  careless  examiner. 

Not  until  the  fourth  week  after  labor  can  the  process 
of  regeneration  be  detected,  and  then  there  appear,  every- 
where throughout  the  fatty  mass,  new  cells  which  develop 
into  muscle-fibres  and  form  a  new  uterus  out  of  the  wreck 
of  the  old  one.  The  blood-vessels,  both  arteries  and 
vein-,  participate  in  the  process  of  fatty  degeneration  and 
atrophy.  The  mucous  membrane  is  almost  wholly  shed 
at  the  time  of  labor,  and  hence  has  little  part  in  the  gen- 
eral retrograde  chansre.  It  has  been  claimed,  indeed,  that 
ii  is  completely  stripped  off  at  the  time  of  labor,  leaving 
the  muscular  tissue  as  absolutely  bare  as  does  the  sur- 
geon's knife  ;  but  this  view  is  manifestly  incorrect,  the 
membrane  remaining  almost  intact  at  the  placental  site, 
and  the  deeper  layers  covering  the  remainder  of  the  sur- 
face. From  these  fragments  of  a  mucous  membrane  the 
new  one  develops,  the  regeneration,  according  to  Leo- 
pold, being  practically  complete  at  the  end  of  six  weeks. 

It  would  seem  that,  concerning  so  universal  and  care- 
fully observed  a  phenomenon  as  involution,  there  need  be 
no  difference  of  opinion  as  regards  the  rate  of  its  progress 
and  the  time  of  its  completion,  and  yet  absolute  knowl- 
edge of  the  matter  does  not  exist.  The  modifying  condi- 
tions are  so  numerous,  and  the  methods  used  by  which  to 
arrive  at  conclusions  so  various,  that  no  two  observers 
appear  to  agree.  Pathologists  judge  from  appearances 
found  after  death,  clinicians  from  the  relations  of  the  fun- 
dus to  the  symphysis  pubis,  statisticians  from  measure- 
ments made  either  with  the  pelvimeter  or  with  the  intra- 
uterine sound.  Sources  of  error  only  too  readily  creep  into 
the  observations  in  each  case,  and  seriously  affect  the  de- 
ductions. Post-mortem  examination  furnishes,  of  course, 
positive  results,  and  yet  who  can  say  how  much  the  retro- 
grade process  has  been  interfered  with,  in  any  given  case, 
by  the  illness  causing  death,  or  by  the  other  attending 
Circumstances  during  life  ?  The  relation  of  the  fundus 
uteri  to  the  pubes  may  depend  more  upon  the  amount  of 
prolapse,  version,  or  flexion,  the  fulness  of  bladder  and 
rectum,  the  size  of  the  pelvic  cavity,  and  tension  of  the 
abdominal  walls,  than  upon  the  size  of  the  uterus.  It 
has  seemed  to  me  that  measurement  of  the  vertical  diam- 
eter of  the  uterus  by  means  of  a  pelvimeter  must  be 
unreliable,  by  reason  of  uncertainty  as  to  the  thickness  of 
the  abdominal  wall,  and  as  to  the  importance  of  existing 
flexion,  and  of  longitudinal  compression  resulting  from 
the  necessary  expenditure  of  force. 

Unquestionably,  the  best  results  must  be  looked  for 
from  the  actual  measurement  of  the  depth  of  the  uterine 
cavity  in  a  large  number  of  normal  cases,  at  intervals, 
during  the  puerperal  month.  Much  has  been  done  in  this 
line  of  investigation,  and  yet  I  know  of  no  results  which 
are  at  all  satisfactory  or  conclusive.  Up  to  eight  or  ten 
years  ago,  it  was  taught  that  reduction  in  the  size  of  the 
uterus  was  most  rapid  during  the  second  week  after 
delivery,  but  that  not  until  the  end  of  six  weeks  or  two 
months  was  the  normal  size  regained,  and  this  statement 
was  regarded  as  authoritative  until  the  appearance  of  a 
series  of  intra-uterine  measurements,1  begun  by  A.  D. 
Sinclair  and  continued  by  W.  L.  Richardson,  both  of 
Boston.  From  these  figures  there  has  frequently  been 
deduced  the  conclusion  that  involution  is  much  more 
rapid  than  was  formerly  believed,  and  teaching  has  been 
modified  in  accordance  with  this  belief.  This  conclusion 
has  been  partially  corroborated  by  Charpcntier,  though 
his  averages  are  materially  larger  than  those  of  Sinclair  ; 
and  Skene,  in  his  recent  work,  accepts  it  completely. 

Now,  were  the  question  at  issue  merely  one  of  scientific 
interest,  having  no  important  practical  bearing  upon  the 
management  of  the  puerperal  state,  it  would  not  prop- 
erly arise  for  discussion  in  this  paper,  but  it  has  a  very 
vital  connection  with  the  vexed  questions  as  to  how  long 
a  patient  should  keep  her  bed  after  delivery,  and  how 
much  latitude  should  be  permitted  her  in  resuming  her 
customary  avocations  ;  and  it  has  also  a  plain  relation  to 
the  remaining  topics  to  be  considered  under  this  head- 


ing. This  being  the  case,  it  is  not  out  of  place  here  to 
call  in  question  the  accuracy  *  of  the  reported  measure- 
ments, and  to  assert  that  the  old  belief,  founded  upon 
post-mortem  investigation,  is  the  correct  one,  the  one 
upon  which  all  rules  of  conduct  should  be  based.  The 
reason  for  so  confident  an  assertion  is  the  knowledge 
that  the  measurements,  as  reported  in  the  papers  above 
mentioned,  vary  more  with  the  skill  and  boldness  of  the 
house  physician  in  passing  the  sound,  than  with  the  con- 
dition of  the  patient  or  the  duration  of  her  puerperal  pe- 
riod. A  part  of  those  published  were  made  by  myself, 
and,  though  septicaemia  was  rife  in  the  hospital  at  the 
time,  they  evidenced  a  most  phenomenal  involution, 
amounting  in  some  cases  to  superinvolution.  These  re- 
sults I  knew  to  be  untrustworthy,  and  yet  the}'  corre- 
sponded with  the  work  of  my  predecessors. 

I  was  succeeded  in  this  line  of  work  by  Dr.  W.  J. 
Otis,  who,  believing  with  me  that  his  sound  rarely 
reached  the  fundus,  and  fearing  to  do  injury  to  a  soft 
and  friable  uterus  by  the  employment  of  greater  force, 
entered  upon  the  use  of  a  Jennison  elastic  sound,  to 
which  he  adapted  a  sliding  marker  or  guide.  With  this 
soft  and  elastic  instrument,  used  with  gentle  yet  persist- 
ent manipulation,  the  whole  aspect  of  the  figures  at  once 
changed,  and  from  that  time  on  only  once  did  the  meas- 
urement fall  below  three  inches.  He  has  very  kindly 
furnished  me  with  the  results  of  his  examination  in 
thirty  cases,  after  the  adoption  of  the  new  instrument, 
and  from  his  figures  I  select  the  following  as  indicative 
of  the  general  conclusion.  Of  the  30  uteri,  6  had  a  depth 
of  three  inches,  5  of  three  and  a  half  inches,  4  of  three 
and  three-quarter  inches,  and  7  of  four  inches.  The 
average  depth  was  3.63  inches,  and  the  average  day  of 
measurement  was  the  seventeenth. 

I  learn  from  the  house  physicians  of  more  recent  years, 
that  the  depth  of  the  uterus  always  increases  after  a  few 
weeks'  experience  in  measuring,  and  that  the  figures  are 
uniformly  much  greater  during  the  service  of  some  men 
than  they  are  recorded  by  others.  Though  septic  influ- 
ences have  been  absent  of  late,  yet  the  average  depth,  I 
am  assured,  is  greater  rather  than  less  than  it  was  found 
by  Dr.  Otis.  The  fallacy  in  this  method  of  investiga- 
tion lies  in  the  fact  that  the  uterus  is  so  softened  as  to  be 
easily  perforated,  or,  at  least,  penetrated  by  the  sound, 
thus  staying  the  examiner's  hand  through  fear  ;  is  often 
flexed  ;  is  not  yet  lined  by  normal  mucous  membrane, 
but  by  a  soft  exudate  in  which  the  instrument  is  readily 
entangled  ;  and  that  upon  its  inner  surface  is  an  eleva- 
tion corresponding  to  the  placental  site,  an  elevation  suf- 
ficiently great  to  obstruct  the  passage  of  the  sound.  The 
custom  of  examining  upon  the  back  tends  to  increase  ex- 
isting difficulties,  so  that  I  believe  the  fundus  is  by  no 
means  always  reached,  even  by  the  most  skilled  observer, 
and  under  the  most  favorable  conditions. 

The  questions  as  to  the  influence  upon  involution  of 
normal  lactation,  and  of  the  routine  use  of  ergot  after  de- 
livery, are  eminently  practical  ones,  and  deserving  of  no- 
tice. It  would  seem  that  so  physiological  and  essential 
a  process  as  suckling  ought  to  have  a  favorable  influence, 
especially  in  view  of  the  intimate  relation  existing  be- 
tween the  breasts  and  the  uterus,  any  excitation  of  the 
former  stimulating  contractions  in  the  latter.  Yet  this 
view  is  opposed  by  many  observers,  notably  among  the 
French.    Tarnier  takes  conservative  middle  ground,  hold- 


*  Since  the  completion  of  this  article  my  attention  has  been  called  to  a 
very  im|K>rtant  series  of  measurements  reported  by  Hansen,  in  the  Zeit. 
f.  Greburt.  u.  Gvn.,  lKCT,  a  review  of  which  by  Parvin  appears  in  the 
Annual  of  the  Universal  Medical  Sciences  for  1888.  He  examined  200 
women,  making  in  all  1,048  sound  measurements.  He  announces  that 
'•  the  duration  of  involution  was  in  general  ten  weeks  ;  the  shortest  pe- 
ri. h(  observed  was  four  weeks,  and  this  in  only  one  case,  while  the  long- 
est period  was  three  months,  which  was  observed  in  four  women."  Parvin 
concludes  by  stating  that  "  one  of  the  most  important  practical  lessons 
to  be  learned  from  the  investigations  of  Hansen  is,  that  obstetricians 
should  insist  upon  a  longer  rest  for  the  puer|>cral  woman.  When  we  re- 
member that  many  a  woman  is  up  and  at  work  two  or  three  weeks  after 
childbirth,  and  that  even  those  whose  circumstances  in  life  do  not  re- 
quire labor,  are  frequently  participating  in  social  pleasures  and  fatigues 
at  the  end  of  six  weeks  and  two  months,  we  can  easily  understand  why 
disorders  of  the  genital  organs  not  infrequently  result." 

It  was  also  found  that  involution  was  delayed  in  those  who  did  not 
nurse. 
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produce  the  same  result  as  the  deeper  lesions — at  least  so 
far  as  our  subject  is  concerned. 

Septic  absorption  is,  without  question,  a  far  more  fre- 
quent cause  of  subinvolution  than  will  be  admitted  by  the 
mass  of  practitioners,  and  a  present  shame  it  is,  in  this 
age  of  preventive  medicine,  that  this  statement  should  be 
true.  Not  that  in  every  case  of  subinvolution  due  to 
this  cause,  there  should  have  been  a  well-marked  run  of 
"  puerperal  fever"  so-called  ;  but  where  antiseptic,  or  at 
least  aseptic,  methods  are  despised  or  neglected,  nothing 

j.  re  common  than  to  have,  during  the  first  week  of 

convalescence,  a  rise  of  two  or  three  degrees  in  the  tem- 
perature (commonly  called  milk  fever),  the  presence  of 
fetid  lochia,  and  moderate  abdominal  tenderness.  In 
many  of  these  cases  there  is  set  up  a  sufficient  degree  of 
uterine  or  periuterine  inflammation  to  interfere  seriously 
with  the  process  of  involution  ;  and  if  this  be  true  of 
these  mild  cases,  much  more  surely  will  subinvolution 
follow  the  more  marked  instances  of  septic  intoxication. 
Given  a  case  of  puerperal  septicaemia,  and  subinvolution 
may  be  confidently  predicted. 

The  next  cause" to  receive  attention  ought  perhaps  to 
have  been  given  precedence  over  the  last.  It  is  the 
faulty  management,  or  rather  the  mismanagement,  of 
the  period  of  convalescence  ;  and  by  mismanagement  I 
mean  the  permission  of  too  much  freedom  in  movement 
and  of  too  early  rising.  I  am  well  aware  of  the  fact 
that  patients  are  not  only  allowed  to  be  up  and  dressed 
before  the  end  of  the  first  puerperal  week,  but  that  such 
■  course  is  even  advised  by  men  who  are  otherwise  safe 
and  skilful  practitioners  and  good  observers.  That  the 
reasons  they  give  for  such  a  custom  have  some  weight  is 
not  denied,  but  it  is  far  from  true  that  the  custom  is 
either  a  safe  or  a  desirable  one.  The  general  weakening 
and  loss  of  tone  of  the  muscular  system,  due  to  a  stay  in 
bed  of  three  weeks'  duration,  is  far  more  than  compen- 
sated for  by  the  complete  rest  of  the  nervous  system  and 
the  diminution  in  size  of  the  soft  and  heavy  uterus.  The 
emptying  of  the  uterus  and  vagina  of  clots  and  lochial 
discharge  can  be  better  accomplished  by  ergot  and  a 
douche,  than  by  sitting  up  upon  a  chamber  vessel  or 
chair,  as  advised  and  practised  by  Goodell,  and  without 
the  danger  of  the  latter  course. 

J.  T.  Johnson,6  referring  to  the  fact  that  the  colored 
women  of  the  South  who  rose  quickly  after  labor  are 
supposed  to  prove  not  only  the  lack  of  danger,  but  the 
benefit  of  the  custom,  gives  the  result  of  his  experience 
at  a  Freedmen's  hospital,  after  the  late  war,  in  the  fol- 
lowing words  :  "  Patients  suffering  from  the  effects  of 
subinvolution,  uterine  displacement,  and  haemorrhage, 
presented  themselves  more  frequently  than  for  any  other 
ailments. While  some  women  are  undoubtedly  bene- 
fited by  an  earlier  sitting  up  than  the  customary  nine 
days,  .  .  .  many  women,  and  perhaps  the  majority, 
are  injured  by  it." 

The  way  in  which  subinvolution  is  caused  by  early  ex- 
ertion, and  especially  by  a  too  speedy  assumption  of  the 
upright  posture  after  labor,  is  by  the  production  of  dis- 
placement of  the  uterus,  prolapse,  version,  or  flexion,  and 
consequent  interference  with  the  local  circulation,  and 
hence,  with  the  process  of  fatty  change  and  absorption. 
The  uterus  remaining  large,  the  displacement  continues 
and  increases,  the  hyperemia  is  perpetuated,  and  the 
chronic  changes  already  outlined  proceed  to  their  full 
accomplishment.  By  far  the  safest  course  is  to  take  con- 
servative ground,  and  insist  upon  a  sufficiently  prolonged 
rest  in  the  horizontal  posture  to  permit  of  a  near  ap- 
proach of  the  uterus  to  its  normal  size,  and  then  to  make 
a  gradual  and  cautious  return  to  the  ordinary  habits  of 
life.  The  rule  of  Tarnier  is  a  good  one,  and  certainly 
does  not  err  on  the  side  of  conservatism.  Provided  the 
uterus  cannot  be  felt  above  the  pubes,  the  lochia  are  no 
longer  bloody,  and  no  fever  exists,  he  permits  his  pa- 
tients, between  the  fifteenth  and  twentieth  days,  to  be 
moved  to  a  reclining  chair  where  at  first  they  remain 
only  one  hour.  Lengthening  the  time  by  one  hour  daily, 
in  three  or  four  days  they  are  ready  to  try  a  few  steps, 
and  so  gradually  to  gain  power  to  walk  without  fatigue 
or  injury. 


Very  painful  and  tedious  labors,  by  leaving  the  patient 
in  a  stale  of  complete  exhaustion  from  which  recovery  is 
slow  and  uncertain,  are  probably  not  infrequently  the 
cause  of  subinvolution.  In  this  case  there  is  a  lack  of 
tonicity  in  the  vessels,  the  active  process  of  removing  the 
waste  and  building  up  the  new  uterus  is  imperfectly  car- 
ried on,  a  passive  hyperemia  persists,  and  the  disease  is 
gradually  developed.  Severe  hemorrhage,  either  before 
or  after  delivery, would  act  in  the  same  way,  by  lowering 
the  vital  powers  and  by  diminishing  the  oxidizing  prop- 
erties of  the  blood. 

Various  other  causes  have  been  suggested,  such  as  in- 
complete emptying  of  the  uterus  at  the  completion  of 
labor,  the  presence  of  tumors  in  or  about  the  uterus,  and 
sexual  excitement  due  to  too  early  intercourse,  or  even  to 
sharing  the  same  bed  by  husband  and  wife.  This  latter 
cause  has  doubtless  caused  not  a  few  cases  of  puerperal 
hemorrhage,  and  can  therefore  be  suspected  of  setting  up 
a  sufficient  amount  of  pelvic  congestion  to  render  subin- 
volution liable. 

As  predisposing  causes  may  be  mentioned  a  poor  state 
of  health  from  whatever  cause,  frequent  and  rapidly  re- 
curring pregnancies,  and  abortions. 

Frequency. — For  some  years  after  Simpson  first  called 
attention  to  the  "  Morbid  Permanence  of  the  State  of 
Puerperal  Hypertrophy,"  occasional  cases  were  reported 
from  various  quarters,  but  the  condition  was  considered 
as  an  infrequent  sequel  to  pregnancy.  Of  late  years, 
however,  with  improved  methods  and  more  exact  knowl- 
edge in  the  matter  of  gynecological  diagnosis,  subinvo- 
lution is  found  to  be  one  of  the  commonest  of  the  morbid 
results  of  child-bearing.  If  it  be  true  that  the  above- 
mentioned  causes  are  apt  to  produce  a  "morbid  perma- 
nence of  the  state  of  puerperal  hypertrophy,"  then  it  is 
by  no  means  to  be  wondered  at  that  subinvolution  is  a 
frequent  condition  among  parous  women.  It  is  impossi- 
ble to  give  statistics  of  any  value  on  this  point  as,  in  the 
nature  of  the  case,  they  must  vary  materially  in  the  prac- 
tice of  different  men,  in  hospital  and  private  practice, 
also  because  of  the  confusion  in  nomenclature  and  classi- 
fication. 

The  condition  once  established,  from  whatever  cause, 
it  tends  to  the  more  intractable,  and  oftentimes  incurable, 
disease  already  referred  to  as  chronic  metritis,  or  areolar 
hyperplasia  ;  hence  the  importance  of  the  early  recogni- 
tion of  the  danger,  that  the  cause  may  be  removed  and 
complete  involution  secured  at  the  proper  time.  This 
point  will  receive  more  particular  consideration  under 
the  head  of  treatment. 

Symptoms. — The  symptoms  of  subinvolution  are,  as  a 
rule,  vague,  and  rather  suggestive  than  indicative.  Com- 
monly backache  and  a  tired  feeling,  either  continuous  or 
arising  upon  slight  exertion,  first  call  attention  to  the  ex- 
isting trouble.  Often  such  patients  come  desiring  some 
simple  tonic,  hoping  thus  to  escape  their  feeling  of  lassi- 
tude. Menorrhagia  and  metrorrhagia,  much  less  fre- 
quently amenorrhcea,  are  apt  to  be  present,  the  former 
being  at  times  so  excessive  as  to  produce  a  profound 
stale  of  anaemia,  and  even  threaten  life.  When  this  oc- 
curs it  is  usually  a  result  of  the  coexisting  disease  of  the 
endometrium.  Dysmenorrhoea  by  no  means  always  ex- 
ists, though  it  is  frequently  present.  If  the  uterus  is  very 
large,  symptoms  arise  from  the  mechanical  effect  of  press- 
ure, such  as  difficult  or  painful  micturition,  constipa- 
tion, and  haemorrhoids.  Pain  may  be  experienced  in 
more  remote  parts,  as  in  the  thighs,  calves  of  the  legs, 
under  the  breasts,  or  in  the  head. 

On  examination,  the  uterus  is  found  to  be  uniformly 
enlarged  and,  if  the  disease  be  of  recent  development, 
softened.  The  cervix  is  commonly  lacerated,  the  canal 
large,  sometimes  even  admitting  the  finger.  Pain  is  not 
so  marked  as  later  in  the  course  of  the  disease,  yet  firm 
pressure  anywhere  upon  the  uterus  shows  it  to  be  much 
more  sensitive  than  normal.  On  account  of  the  increased 
weight  of  the  organ  it  is  partially  prolapsed,  often  rest- 
ing upon  the  floor  of  the  pelvis,  or  in  a  position  of  retro- 
version. 

Di<inno8i». — It  is  by  no  means  a  simple  and  easy  matter 
to  make  a  positive  diagnosis  in  any  given  case,  unless  the 
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When  subinvolution  is  discovered  soon  after  labor, 
simple  removal  of  its  causes  will  usually  suffice  for  a  cure. 
Later  on,  when  the  patient  applies  for  treatment  for  the 
relief  of  symptoms,  the  problem  is  by  no  means  so  sim- 
ple. Measures  directed  toward  the  elevation  of  the  gen- 
eral tone  of  the  system  are  always  called  for.  Tonic 
remedies,  liberal  diet  of  the  right  sort,  general  sponging 
followed  by  brisk  rubbing,  and,  in  those  cases  in  which 
suitable  exercise  cannot  be  taken,  the  employment  of 
jr.  are  to  be  advised.  Having  at  the  same  time  re- 
1  all  existing  local  conditions  which  may  serve  to 
perpetuate  the  disease,  our  efforts  must  be  turned  more 
directly  to  the  removal  of  hypertrophy  and  restoration  of 
function  of  the  diseased  organ. 

In  almost  all  cases  there  exists  hyperemia,  which  is, 
indeed,  the  important  element  in  the  continuation  of  the 
trouble.  This  should  be  attacked  by  puncture,  scarifica- 
tion, or,  better  still,  by  the  application  of  leeches  to  the 
cervix,  and  by  the  use  of  glycerine  tampons  and  hot 
douches.  The  hitter  must  be  given  properly  in  order  to 
he  of  any  value,  the  position  being  on  the  back  with  hips 
raised,  the  water  not  cooler  than  110°  F.,  and  the  dura- 
tion of  the  douche  not  less  than  fifteen  minutes.  Paint- 
ing the  cervix  with  Churchill's  tincture  of  iodine  can  do 
no  harm,  and  is  often  of  great  benefit.  In  those  cases  in 
which  the  cervical  canal  is  patulous,  and  active  endome- 
tritis is  absent,  the  application  of  iodized  phenol  to  the 
uterine  cavity  by  means  of  an  applicator  is  of  marked 
utility.  Such  an  application  should  be  made  about  once 
a  week. 

Electricity  is  highly  recommended  by  many  writers  of 
recent  years,  and  has  given  good  results  where  other 
means  have  been  tried  in  vain.  Both  the  galvanic  and 
faradic  currents  are  of  value,  either  separately  or  in  com- 
bination. The  faradic  current  is  chiefly  applicable,  in 
recent  cases,  to  promote  contraction  of  muscular  fibre 
and  diminution  of  hyperemia  by  the  resultant  emptying 
of  the  venous  circulation.  The  galvanic  current  finds  its 
most  important  application  in  the  later  cases,  in  which 
fibrous  deposit,  has  already  taken  place.  Galvanic  stem- 
pessaries  have  been  recommended,  but  not  being  alto- 
gether safe,  and  being  of  rather  doubtful  utility,  they 
have  never  found  much  favor.  They  can  probably  be 
dispensed  with. 

Nut  infrequently  there  coexists  with,  or  springs  up 
in  consequence  of,  subinvolution,  a  condition  of  hyper- 
plastic endometritis,  which  is  largely  accountable  for  the 
hemorrhagic  symptoms.  In  such  cases  it  may  be  neces- 
sary to  remove  the  diseased  membrane  by  the  use  of  the 
sharp  curette,  following  it,  in  intractable  cases,  by  the 
application  of  tincture  of  iodine,  or  even  of  iodized 
phenol.  This,  of  course,  is  to  be  regarded  as  a  surgical 
operation,  strict  antiseptic  precautions  being  observed, 
and  the  patient  being  confined  to  bed  for  several  days 
thereafter. 

In  some  refractory  cases  of  subinvolution,  operative  in- 
terference has  been  practised  by  Ream}'  and  others,  in  "  re- 
moving a  wedge-shaped  piece  from  the  cervix,  and  closing 
the  rent  with  sutures  as  in  trachelorrhaphy,  .  .  .  when 
laceration  of  the  cervix  did  not  exist."  Good  results  are 
reported  from  this  operation. 

Subinvolution  of  the  Vagina. — In  the  vagina,  as  in  the 
uterus,  the  process  of  hypertrophy  and  development  con- 
tinues throughout  pregnancy,  to  be  followed  after  de- 
livery by  a  process  of  involution  almost  identical  in  its 
method  and  purpose  with  that  which  occurs  in  the  uterus. 
By  this  means  the  vagina  is  restored,  in  about  two  or  three 
months,  very  nearly  to  its  normal  nulliparous  condition, 
remaining  permanently,  however,  a  little  larger  than  be- 
fore. Tins  perfect  result  is,  unfortunately,  by  no  means 
always  accomplished,  and  subinvolution  of  the  vagina  is, 
like  subinvolution  of  the  uterus,  of  common  occurrence. 

The  causes  of  incomplete  involution  of  the  vagina  are. 
for  the  most  part,  those  that  have  already  been  assigned 
as  factors  in  the  production  of  uterine  subinvolution,  the 
latter  almost  always  being  accompanied  by  more  or  less 
vaginal  subinvolution.  The  cause  which  most  uniformly 
and  certainly  interferes  with  the  process  of  involution  in 
the  vaginal  walls  is,  without  doubt,  laceration  of  the  peri- 
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neum  or  pelvic  floor.  "While  laceration  of  the  perineum 
in  its  entire  thickness  is  common,  laceration  of  the  pos- 
terior vaginal  wall,  together  with  the  inner  portion  of 
the  perineal  body,  is,  if  possible,  a  still  more  frequent 
accident,  and  is  followed  by  more  disastrous  results. 
When  a  rupture  extends  through  the  fourchettc,  and 
even  more  deeply  into  the  skin  of  the  perineum,  the  in- 
jury cannot  fail  to  be  noticed  by  the  most  casual  observer; 
but  when  internal  inspection  is  necessary  to  disclose  the 
rent  the  chances  are  strongly  against  its  discovery.  The 
average  physician  considers  his  duty  done  when  he  in- 
spects the  perineum  externally,  and  to  his  great  .satisfac- 
tion finds  that  "  not  even  the  fourchettc  is  torn."  forget- 
ting or  not  knowing  the  fact,  so  strongly  insisted  upon 
by  Mathews  Duncan,  that  the  point  at  which  laceration 
usually,  and  in  primipane  almost  inevitably,  begins  is  at 
the  ostium  vaginae,  not  at  the  ostium  vulva- — at  the  plane 
of  the  hymen,  not  at  the  fourchettc  In  examining  the 
perineum  after  labor,  therefore,  look  carefully  to  the 
mucous  surface. 

Prophylactic  methods  of  treatment  will  be  the  same  as 
outlined  above  for  subinvolution  of  the  uterus,  especial 
stress  being  laid  upon  the  care  of  the  perineum  both  dur- 
ing and  after  labor.  Curative  treatment,  after  known  or 
possible  factors  in  the  production  of  the  disease  have 
been  removed,  will  consist  in  the  use  of  douches,  occa- 
sional applications  of  iodine,  with  insertion  of  glycerine 
and  alum  tampons,  and  the  employment  of  electricity. 
While  both  the  faradic  and  galvanic  currents  are  of  util- 
ity, and  many  prefer  the  latter,  my  own  preference  is 
strongly  for  the  former.  By  using  a.  bipolar  electrode 
active  contraction  of  the  muscular  fibres  is  brought  about, 
their  tone  is  thereby  improved,  passive  hyperemia  is  re- 
moved, absorption  is  stimulated,  and  the  uterus  is  more 
firmly  supported. 

Operative  interference  is  often  called  for  to  repair  old 
injury  to  the  perineum  or  cervix,  to  remove  cystocele 
and  rectocele,  or  to  narrow  and  shorten  a  redundant  va- 
gina, which,  by  the  simpler  means  mentioned,  cannot  be 
reduced  to  the  normal. 

SrPEHiNVOLUTioN. — Nominally  superinvolution  is  an 
excess  of  involution,  by  which  the  uterus  is  reduced  to 
less  than  its  normal  size,  yet  it  is  an  open  question 
whether  just  this  process  really  occurs.  Undoubtedly 
cases  are  noted,  and  with  increasing  frequency,  in  which, 
at  some  time  after  the  completion  of  puerperal  convales- 
cence, the  uterus  is  found  in  a  state  of  atrophy  ;  but  is 
this  atrophy  due  to  excess  of  the  normal  process  with 
failure  in  the  regeneration  of  muscular  fibre,  or  is  it 
rather  fibrous  contraction  following  upon  actual  inflam- 
mation or  occurring  as  a  sequence  of  subinvolution,  or  is 
it  even  a  result  of  disease  of  the  ovaries  by  which  their 
function  is  destroyed,  and  hence  corresponding  to  the 
senile  atrophy  of  the  menopause  ?  The  present  attitude 
of  the  profession  toward  this  disease  is  one  of  observant 
scepticism.  It  is  too  soon  for  anyone  to  assert  dogmat- 
ically that  superinvolution,  pure  and  simple,  does  not 
exist ;  yet  before  making  that  diagnosis  in  any  case  it. 
would  be  well  to  consider  carefully  if  there  he  not  some 
other  disease,  of  which  the  atrophied  uterus  is  merely  an 
expression  or  consequence.  Even  the  classical  case  of 
Simpson — the  case  which  first  suggested  to  his  mind  the 
title  under  consideration — is  more  likely  one  of  premature 
atrophy  and  cessation  of  function  due  to  tubercular  dis- 
ease. 

But  whatever  opinion  may  be  held  concerning  the  ac- 
curacy of  the  term,  it  must  be  admitted  by  all  that  ute- 
rine atrophy  does  occur,  without  apparent  cause,  in  a 
certain  number  of  cases,  not  long  subsequent  to  delivery, 
and  to  this  condition  has  rightly  or  wrongly  been  given 
the  name  superinvolution.  That  the  condition  is  a  rare 
one  is  shown  by  the  scarcity  of  reported  cases,  and  by 
the  fact  that  most  writers  upon  the  diseases  of  women 
ignore  the  subject  completely. 

As  regards  the  pathology  of  superinvolution,  it  can 
only  be  said  that  the  uterus  resembles  thai  organ  in  a 
state  of  senile  atrophy.  Observations  are  too  few  to  af- 
ford any  definite  information  concerning  the  morbid  pro- 
cesses involved. 
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do  correspond  ;  a  prolapsing  anterior  vaginal  wall,  not 
finding  the  support  to  which  it  is  accustomed  on  the 
perineum  ;  and  a  dilated  vagina  whose  walls  may  have 
suffered  some  rupture.  Very  prolonged  labors  and  ob- 
stetrical operations  have  been  supposed  to  be  the  antece- 
dents of  prolapse. 

Hypertrophy  of  the  fundus  and  cervix  of  the  uterus, 
as  well  as  tumors  situated  in  the  organ,  e.g.,  subserous 
fibroids  and  polypi,  may  so  increase  the  weight  of  the 
uterus  as  to  cause  it  to  prolapse,  the  ligament  and  collum 
of  the  vagina  no  longer  being  able  to  support  the  heavier 
burden. 

Abdominal  tumors,  whether  or  not  attached  to  the  ute- 
rus, may  force  it  downward,  or,  on  the  other  hand,  they 
may  form  adhesions,  and  thus  prevent  prolapse.  Ascites 
may  displace  the  organ  downward.  The  anterior  vagi- 
nal wall  may  be  prolapsed  as  the  result  of  the  presence  of 
a  tumor  between  the  bladder  and  vagina,  or  of  a  cyst,  and 
so  indirectly  lead  to  prolapsus  uteri. 

Fritseh  has  never  seen  a  case  in  which  primary  pro- 
lapse of  the  posterior  vaginal  wall  was  the  inciting  cause. 

Hypertrophy  of  the  cervix,  as  already  said,  may  be 
divided  into  infra-vaginal  and  supra-vaginal.  Huguier 
drew  attention  to  this  condition,  and  said  that  most 
of  prolapse  originated  from  this  cause.  In  the  in- 
fra-vaginal variety  the  cervix  rarely  attains  a  length 
greater  than  that  of  the  vagina.  This  form  of  hypertro- 
phy appears  to  be  due  to  greater  nutritive  activity  ;  and 
most  of  these  cases  are  traceable  to  the  traumatisms  of 
labor,  or  to  defective  involution.  Fritseh  thinks  this 
hypertrophy  is  caused  by  displacement  reducing  press- 
ure  oti  the  cervix,  and  so  predisposing  to  greater  activ- 
ity and  growth.  The  posterior  lip  of  the  cervix  is  very 
often  hypertrophied,  and  has  been  called  tapiroid,  from 
its  resemblance  to  the  snout  of  a  tapir.  The  pathology 
of  hypertrophy  of  the  supra-vaginal  part  of  the  cervix 
is  a  much  disputed  subject. 

Goodale  gives  four  of  the  theories  advanced  so  con- 
cisely that  I  cannot  do  better  than  quote  from  him. 

"(a)  That  the  primary  affection  is  a  downward 
growth,  a  true  hypertrophic  elongation  of  the  supra- 
vaginal portion  of  the  cervix  ;  and  that  the  prolapse  of 
the  vagina  and  bladder  is  secondary,  being  the  necessary 
result  of  the  former. 

"(b)  That  there  is  no  change  of  structure  in  the  cer- 
vix other  than  the  strictly  mechanical  one  of  elongation, 
which  is  a  secondary  accident,  consequent  upon  the  trac- 
tion exerted  by  a  primary  prolapse  of  the  vagina  and 
bladder. 

"  (')  Martin's,  that  the  circular  hypertrophy  of  the  vag- 
inal portion  of  the  cervix,  of  which  the  eversion  of  the 
os  is  the  result,  is  a  disease,  sui  generis,  and  that  it  con- 
stitutes the  weight  which  lengthens  out  the  supra-vagi- 
nal cervix. 

"  id)  Isaac  E.  Taylor's,  that,  contrary  to  the  commonly 
accepted  belief,  the  glandular  portion  of  the  cervix  dur- 
ing gestation  is  not  effaced  but  hypertrophied,  and  that 
even  after  labor  it  still  exists  ;  for  it  has  undergone  noth- 
ing more  than  a  momentary  expansion  of  its  canal  for 
the  passage  of  the  foetus  ;  that  consequently,  if  the  natu- 
ral process  of  involution  does  not  take  place,  the  grav- 
ity of  this  hypertrophied  cervix  will  aid  and  sustain  the 
elongation  of  the  non-glandular  part  of  the  supra-vaginal 
cervix,  namely,  the  isthmus,  which  is  thick,  soft,  and 
ductile,  in  the  non-involuted  womb." 

Bavage  thinks  that  there  are  no  cases  in  which  the  two 
varieties  of  infra-  and  supra-vaginal  hypertrophy  exist 
in  the  same  subject. 

The  conjunction  of  the  theory  of  traction  with  that  of 
ductility,  traction  from  the  prolapsing  bladder  and  va- 
gina, ductility  from  a  chronic  congestion  of  the  womb, 
"  olfers  a  very  reasonable  explanation  for  the  phenomena 
of  uterine  elongation."  Winkle  records  9  cases,  in  1,618, 
in  which  the  cervix  had  descended  without  displacing 
the  vaginal  walls. 

The  lower  half  of  the  anterior  vaginal  wall  usually  be- 
gins to  prolapse,  and  with  this  is  generally  associated  a 
condition  of  beginning  prolapse  of  the  bladder,  and  cys- 
tocele  ;  the  remaining  portion  of  the  anterior  wall  fol- 


lows, with  prolapse  of  the  uterus  later.  Martin  speaks 
of  one  case  in  which  the  prolapse  began  in  the  upper 
third  of  the  anterior  wall,  and  was  due  to  a  coil  of  intes- 
tine lying  between  the  bladder  and  the  uterus  ;  it  is  very- 
rare  for  a  prolapse  to  begin  by  the  bulging  (ait  of  the 
posterior  wall.  A  rectocele  is  of  comparatively  rare  oc- 
currence, the  posterior  wall  usually  freeing  itself  from 
the  rectum,  and  prolapsing  without  it.  Winkle  speaks 
of  108  cases  of  prolapse  of  the  uterus,  of  which  54  were 
associated  with  cystocele  ;  rectocele  was  found,  however, 
in  only  S3  cases. 

In  complete  prolapse,  the  uterus  may  be  either  ante- 
verted  or  retroverled,  there  is  a  prolapse  of  the  vaginal 
walls,  and  complete  or  partial  prolapse  of  the  bladder, 
associated  in  rare  cases  with  rectocele.  The  cervix  may 
be  found  hypertrophied  as  a  whole,  or  only  its  anterior 
lip,  or  the  long  hypertrophied  cervix  may  be  seen  pro- 
jecting through  the  vulva  and  felt  inside  with  no  dis- 
placement of  either  vaginal  wall,  and  with  the  fundus 
uteri  in  very  nearly  its  normal  position. 

The  peritoneum  usually  becomes  displaced  with  the 
uterus,  and  occupies  relatively  the  same  position  that  it 
did  with  the  uterus  normally  situated  in  the  abdomen. 
This  relation  of  the  peritoneum  to  the  prolapsed  organ 
should  be  carefully  studied. 

The  symptoms  of  prolapsus  uteri  vary  exceedingly. 
As  a  rule,  the  condition  comes  on  slowly,  occupying 
from  a  few  months  to  a  year  or  two  in  forming,  and 
giving  rise  to  symptoms  winch  will  be  mentioned  later. 
On  the  other  hand,  there  may  be  great  pain  of  a  tearing 
character,  nausea,  vomiting,  suppression  of  urine  due 
to  compression  of  the  ureters,  or  loss  of  consciousness. 
Peritonitis  and  death  may  occur  in  other  cases,  although 
the  prolapse  is  sudden  and  little  complaint  is  made. 
The  sudden  strain  to  which  the  peritoneum  is  subjected 
accounts  for  the  acute  pain.  In  cases  in  which  the  pro- 
lapse occurs  slowly  there  may  be  pain  during  defecation, 
dysuria,  backache,  and  a  feeling  as  though  all  the  con- 
tents of  the  pelvis  were  falling  out,  a  feeling  of  great 
fulness  in  the  vagina,  and  symptoms  associated  with 
backward  displacement  of  the  uterus.  Incontinence  of 
urine  Winkle  found  to  exist  in  only  one  per  cent,  of  his 
cases.  Any  cause  which  serves  to  change  the  intra-ab- 
dominal pressure,  causes  pain,  as  using  the  arms,  etc.  ; 
standing,  walking,  and  going  upstairs  are  very  disagree- 
able to  the  patient.  If  prolapse  is  complete  the  patient 
walks  with  a  straddle.  Menstruation  may  be  normal, 
but  as  a  rule  it  is  scanty.  Conception  is  possible,  and 
one  case  is  recorded  in  which  the  fully  prolapsed  uterus 
became  pregnant. 

Coition  has  been  known  to  take  place  through  the  ute- 
rine orifice.  Leucorrluea  is  usually  present  when  the 
prolapse  is  complete,  and  we  may  also  find  ulceration  and 
erosion,  which  take  a  long  time  to  heal.  Fritseh  calls 
attention  to  the  rarity  of  malignant  disease  developing  in 
a  prolapsed  uterus.  Gangrene  may  occur.  Adhesions 
between  the  intestine  and  the  pelvic  organs  may  make 
reposition  impossible. 

Diagnosis. — Only  in  cases  of  beginning  prolapse  is  the 
diagnosis  difficult,  the  patient  usually,  in  cases  of  long 
standing,  making  a  correct  diagnosis  without  the  aid  of 
a  physician. 

Backache  and  bearing-down  pains  are  usually  com- 
plained of.  A  digital  examination  establishes  the  posi 
tion  of  the  uterus  ;  the  cervix  will  be  found  pointing  to- 
ward the  anterior  vaginal  wall,  and  the  whole  organ 
lower  down  than  normal.  Coughing  and  bearing  down 
will  force  the  uterus  nearer  the  pelvic  outlet,  because  of 
the  increased  intra  abdominal  pressure,  and  this  will  help 
to  confirm  the  diagnosis.  If  the  case  is  far  advanced 
when  seen,  the  anterior  vaginal  wall  will  fall  out  when 
the  patient  bears  down,  and  the  posterior  wall  will  be 
found,  as  a  ride,  to  have  descended  with  the  uterus, 
which  now  occupies  a  much  lower  position  in  the  pelvis. 
At  the  vaginal  orifice  the  long  axis  of  the  uterus  corre- 
sponds with  the  axis  of  the  vagina,  I  lie  cervix  appears, 
then  the  fundus,  and  prolapse  IS  complete.  Cystocele 
will  be  easily  recognized  by  introducing  a  sound  into  the 
bladder ;  likewise  a  finger  in  the  rectum  will  inform  us 
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Items.        [Fistula;. 
Vesico- Vagina  I 


necessitates  the  passage  of  the  suture  through  uterine 
tissue  in  the  repair.  III.  Vesicouterine  fistula.  In  these 
eases  the  vaginal  wall  is  intact,  the  bladder  communicat- 
ing with  the  uterus  and  the  urine  thus  finding  its  way 
through  the  os  into  the  vagina.  IV.  Urethrovaginal  fist- 
ula. This  is  applied  to  cases  in  which  an  opening  exists 
in  the  base  of  the  urethra,  through  which  urine  escapes 
into  the  vagina.  But  this  can  only  occur  during  the  act 
of  micturition.  V.  Uretcro- vaginal  fistula.  This  is  the 
rarest  form  of  fistula.  It  is  the  result  of  an  extensive 
tear  or  loss  of  tissue  by  means  of  which  the  ureter  is  in- 
volved. Dr.  Emmet  claims  that  this  lesion  is  more  com- 
monly  the  result  of  a  pelvic  abscess.  During  the  inflam- 
matory process  the  ureter  becomes  occluded  by  pressure, 
perforation  ensues,  and  the  urine  finds  its  way  into  the 
vagina. 

The  most  common  location  of  a  vesico- vaginal  fistula  is 
in  the  median  line  and  directly  behind  the  symphysis 
pubis.     The  usual  form  is  oval,  linear  angular,  or  round. 


Fig.  5100. — Location  of  Fistulae.  1,  Utero-vaginal  fistula ;  2,  vcsico- 
utt-ro-vaginal  fistula;  3,  vesico- vaginal  fistula;  4,  urethrovaginal 
fistula. 

The  most  common  is  the  oval,  due,  as  Dr.  Agnew  ex- 
plains, to  the  superior  contractile  power  of  the  longitudi- 
nal over  the  circular  muscular  tissue  of  the  vagina.  These 
flstulffi  vary  in  size  from  an  opening  so  small  that  it  is 
found  with  great  difficulty  and  admits  only  the  smallest 
probe,  to  those  that  involve  the  whole  of  the  anterior  vag- 
inal wall,  with  entire  base  of  bladder  and  the  urethra. 
One  illustration  of  the  latter  has  come  under  my  own 
Observation  and  care.  In  this  case  there  was  no  trace  of 
urethral  tissue  whatever.  The  entire  base  of  the  bladder 
was  wanting,  and  stretching  across  the  common  cavity 
behind  the  symphysis,  and  springing  from  and  continuous 
with  the  tissue  of  the  recto-vaginal  septum,  was  a  strong 
cicatricial  band  which  reached  from  side  to  side  of  the 
pelvis,  leaving  only  sufficient  room  for  two  fingers  to  pass 
wiih  difficulty  between  it  and  the  symphysis.  Through 
this  small  opening  the  inflamed  and  sensitive  fundus  of 
the  bladder  frequently  prolapsed.  Such  cicatricial  bands, 
ot  greater  or  less  density  and  resistance,  and  reaching 
across  the  vagina  in  the  most  diversified  directions,  are  a 
common  complication  in  cases  of  fistula. 

Etiology. — The  most  common  cause  of  urinary  fistula 
is  injury  due  to  parturition.  If  the  delivery  be  prema- 
ture and  rapid,  especially  when  attended  with  undue  ri- 
gidity of  the  soft  parts,  laceration  of  the  cervix  uteri  is 
apt  to  occur.  Especially  is  this  the  case  in  primipara  of 
advanced  age,  and  in  cases  in  which  morbid  changes  have 
occurred  in  this  tissue.  When  sufficiently  extensive  this 
laceration  results  in  a  permanent  fistula.     The  vesico- 


utero- vaginal  and  the  vesico-uterine  arc  the  varieties 
most  often  produced  in  this  way.     The  tear,  beginning  in 

a  rigid  os,  extends  out  upon  the  vagina  or  up  the  cervix 
to  the  vesicocervical  junction.  In  the  process  of  repair 
this  may  all  heal,  with  the  exception  of  an  opening  at  the 
junction  of  the  vagina  with  the  cervix.  Or  all  the  tis- 
sues below  may  heal,  leaving  an  opening  at  the  upper  an- 
gle of  t lie  tear — a  vesico-uterine  fistula. 

It  is  universally  accepted  now,  however,  that  the  ma- 
jority of  fistula'  are  caused  by  the  sloughing  away  of 
tissue  due  to  severe  and  prolonged  pressure  of  the  pre- 
senting part.  So  long  as  the  pressure  is  intermittent  and 
not  too  long  sustained  at  any  one  time  no  harm  is  done  ; 
but  when  impaction  occurs  and  the  pressure  becomes 
continuous,  circulation  is  obstructed  and  the  vitality  of 
the  soft  tissue  thus  compressed  is  destroyed.  Necrosis 
occurs,  the  slough  separates,  and  the  urine  makes  its  es- 
cape. According  to  Agnew,  over  ninety  per  cent,  of 
vesico-vaginal  fistulee  are  thus  produced,  while  in  Em- 
met's experience  ninety-five  per  cent,  of  his  cases  were 
the  result  of  prolonged  and  difficult  labor. 

When  the  fistula  is  produced  by  laceration  the  urine 
makes  its  escape  at  once  and  the  condition  is  immedi- 
ately suspected.  But  in  cases  of  protracted  labor  time  is 
required  for  the  slough  to  separate,  and  the  urine  may 
not  escape  for  several  days.  The  average  time  is  ten 
days,  but  it  may  occur  in  four  or  five  and  may  be  de- 
layed for  a  month.  One  case  that  came  under  my  tare, 
when  interne  in  the  New  York  Woman's  Hospital,  gave 
a  history  of  retention  of  urine,  following  confinement,  till 
the  ninth  day,  when  suddenly  her  bladder  burst  and  a 
flood  of  urine  was  discharged  through  the  vagina.  The 
cicatricial  bands,  however,  which  upon  examination  ob- 
scured the  fistula,  indicated  a  process  of  sloughing,  and 
the  separation  of  the  necrotic  tissue  was  to  her  the 
"  bursting  of  her  bladder."  An  interesting  feature  of  this 
case  might  be  mentioned  here.  The  fistula  was  a  vesico- 
uterovaginal one,  rather  extensive,  and  in  closing  the 
wound  the  right  ureter  was  involved  in  one  of  the  stitches 
and  became  obstructed.  This  was  indicated  by  sharp 
colicky  pain,  shooting  along  the  course  of  the  ureter  on 
the  right  side  and  reaching  to  the  kidney,  attended  about 
every  three  hours  with  a  sharp  spasm  of  pain  and  a  gush 
of  urine  through  the  catheter  that  was  in  the  urethra. 
When  this  was  reported  to  the  operator  he  refused  to  in- 
terfere with  his  stitches,  maintaining  that  if  the  urine  had 
found  its  way  once  into  the  bladder  it  could  do  so  again, 
and  would  continue  to  do  so  till  a  permanent  escape  was 
thus  established.  His  prediction  proved  true  and  the 
operation  a  perfect  success. 

Ill-adjusted,  displaced,  and  neglected  pessaries  have 
been  known  to  ulcerate  through  the  vaginal  wall  and 
produce  fistula  ;  vesical  calculi  likewise  may  ulcerate 
through  into  the  vagina,  leaving  a  fistulous  opening. 
Urinary  fistuhe  are  also  produced  by  firearms,  by  rough 
manipulation  of  sound  or  catheter  in  the  bladder,  by  ac- 
cidental puncture  during  operations  on  surrounding  tis- 
sue, as  in  the  operation  for  atresia  vagina'  or  amputation 
of  cervix  uteri  in  malignant  disease,  etc.  Contrary  to 
former  teaching,  malignant  disease  of  the  uterus  in  itself 
almost  never  produces  a  vesical  fistula.  The  essential 
tissue  of  the  bladder  is  so  highly  organized,  so  well 
nourished,  that  it  is  enabled  to  resist  the  encroachments 
of  such  morbid  action.  As  has  been  said,  however,  fist- 
ula' are  not  infrequently  produced  in  the  course  of  op- 
erations for  the  relief  of  such  troubles. 

Occasionally  cases  of  congenital  fistula  present  them- 
selves, but  they  arc  rare.  The  same  methods  of  relief 
apply  to  them  as  to  other  cases  ;  but  at  an  early  age 
the  parts  are  usually  too  small  to  permit  of  successful 
operation. 

Symptoms.  —  In  cases  where  the  bladder  is  punctured 
by  an  incised  wound,  the  fact  is  at  once  made  known  by 
an  immediate  and  involuntary  escape  of  urine  through 
the  puncture.  The  same  phenomenon  indicates  the 
presence  of  a  fistula  caused  by  laceration,  due  to  too 
rapid  delivery,  or  by  ulceration  due  to  pressure  of  pes- 
sary, calculus,  or  any  foreign  body  in  the  vagina.  This 
escape  of  urine  may  be  continuous  from  the  date  of  its 
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Koonliuysen  does  not  describe  cases  operated  upon  by 
himself,  nor  does  lie  state  bow  many  times  be  practised 
it  ;  but  a  Swiss  surgeon,  J.  Falio,  1752,  records  two  suc- 
cesses by  Roonhuysen's  method.  Naegele  claimed  that 
this  procedure  of  Roonhuysen  was  simply  impossible, 
basing  his  objections  upon  the  quill  pin,  but  be  nowhere 
claims  to  have  tried  it.  Kilian  made  similar  objection 
to  the  operation.  But  Herrgott  has  experimented  with 
quill  sutures  in  tissue  similar  to  that  of  the  vagina,  and 
Dads  them  entirely  practicable.  .Moreover,  the  minute 
and  e.treful  description  of  all 
the  details  of  the  procedure 
bears  evidence  in  itself  of  be- 
ing a  genuine  account  of  what 
had  actually  been  done. 

In  this  simple  description  of 

1! huysen's  we   find  all  the 

principles  and  methods  of  treat- 
ment necessary  to  deal  success- 
fully with  fistulae.  lie  used 
the    speculum    to    thoroughly 

expose  the  parts,  vivified  the  edges  of  the  fistula  with 
knife  or  scissors,  avoided  the  bladder  membrane  in  de- 
nuding, and  fastened  the  edges  with  a  suture.  What 
have  we  added  to  this  more  than  to  modify  the  suture 
and  adjust  a  self-retaining  catheter  ? 

The  method,  however,  was  not  established,  either  by 
him  or  any  of  his  immediate  followers,  as  a  recognized 
procedure  in  surgical  practice,  and  was  forgotten.  No 
progress  in  dealing  with  fistula  was  made  during  the 


Fio.  51U1.— The  Lead  Button. 


G.  TIEMANN-CQ. 
Fio.  51U2. — The  Bozeman  Speculum. 

eighteenth  century,  except  the  use  of  the  catheter,  by 
Vniiten,  1720,  and  the  introduction  of  silk  interrupted 
sutures.  Cauterization  of  the  edges  with  hot  iron  and  ni- 
trate of  silver  was  used,  but  with  only  limited  success.  In 
the  beginning  of  this  century  Naegele,  1809,  renewed  in- 
terest in  this  lesion  and  its  repair.  He  devised  and  em- 
ployed four  methods  of  operation,  but  failed  to  obtain 
any  success.  Professor  Ehrman,  1826,  operated  in  two 
cases  by  simple  suture  after 
freshening  the  edges,  and  ob- 
tained complete  success  in  one 
after  repeated  cauterizations. 

Gosset,  of  London,  1834,  re- 
ported a  successful  case  operated 
upon  by  him,  in  which  lie  used 
uninterrupted  sutures  of  silver 
gilt,  or  gilded  silver  wire,  fast- 


satisfactory  in  its  results,  and  he  adopted  the  interrupted 
suture  with  the  additional  procedure  of  incising  the  tis- 
sues at  certain  points  in  t lie  vagina — eystoplastie  par 
glissement — to  relieve  tension  upon  the  sutures  and 
allow  the  edges  to  rest  in  contact. 

Then  Dieffenbach,  1845,  gave  bis  experience  to  the  pro- 
fession. He  says:  "I  have  operated  upon  one  woman 
eighteen  times  without  success.  I  have  closed  the  entire 
cavities  of  these  unfortunate  women  gathered  from  all 
countries.     I  have  lived  in  the  midst  of  them,  and  I  have 
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ened  by  twisting.  Jobert  de  Lamballe,  the  same  year,  in 
Prance,  introduced  the  method  of  transplanting  tissue 
from  the  labia,  the  buttocks,  or  thigh,  and  fastening  it  to 
the  denuded  edges  of  the  fistula.     This  did  not  prove 


Fig.  5104.— The  Bozeman  Hard-rubber  Dilator.  Pistol-shape  and  Oval. 

realized  only  a  small  number  of  successes."  He  claimed 
to  have  cured  by  the  suture  only  one  fistula  of  any  con- 
siderable size,  but  a  great  number  of  small  ones  by  the 
actual  cautery. 

Wurtzen,  of  Bonn,  who  after  Dieffenbach  was  for  a 
long  time  the  only  one  who  operated  upon  fistulae,  failed 
to  cure  in  one  case  after  thirty-three  operations.  Accord- 
ing to  the  statistics  of  Simon,  Wurtzen,  up  to  1842,  cured 
only  4  women  out  of  18.  From  1842  to  1852  be  cured  7 
out  of  17,  or  11  successes  in  35  cases. 

Gustave  Simon,  1854,  published  a  critical  review  of  the 
operation  of  .Jobert  in  which  he  presented  his  own  meth- 
od of  operating,  and  reported  six  cases  in  which  he  bad 
obtained  perfect  success  in  four,  and  partial  success  in 
the  other  two. 

In  our  own  country,  Hayward,  of  Boston,  was  the  first 
to  report  a  cure,  May  10,  1839,  achieved  by  him  in  a  case 
of  fistula  of  fifteen  years'  stand- 
ing, which  had  resisted  treatment 
by  cauterization  and  catheter. 
He  operated  with  the  patient  in 
the  lithotomy  position,  the  va- 
gina opened  by  means  of  retrac- 
tors, and  the  .•interior  vaginal  wall 
pressed  down  by  a  bougie  in  the 
bladder.  The  edges  were  denud- 
ed, the  surfaces  coaptated  by  in- 
terrupted silk  sutures,  a  catheter 
fastened  into  the  bladder,  and  the 
patient  put  to  bed  upon  her  right 
side.  Upon  the  sixth  day  firm 
adhesion  had  taken  place  and  the 
stitches  were  removed.  He  says  : 
"  I  had  never  seen  the  operation 
done  till  I  did  it  myself,  nor 
could  1  find  any  description  of 
the  mode  which  others  bad 
adopted  that  was  sufficiently  clear 
and  explicit  to  be  of  much  service."  In  1S51  he  reported 
a  series  of  20  operations  on  9  different  patients,  with  3 
perfect  successes,  4  great  relief,  2  no  benefit.  Of  these 
5  had  1  operation,  2  had  2,  1  had  5,  aud  1  had  6. 
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His  method  yields  most  favorable  results  in  his  own 
hands,  but  is  too  complicated  for  the  general  practi- 
tioner. 

Dr.  Bozeman  is  a  vigorous  opponent  of  the  operation 
of  Kolpokleisis  as  practised  by 
ii.  lie  claims  that  in 
many  cases  where  this  was  re- 
sorted to  by  Simon,  a  suffi- 
ciently long  and  persistent 
course  of  preparatory  treat- 
ment would  have  enabled  the 
patients  to  be  relieved  with 
entire  restoration  of  bladder 
and  marital  functions.  Kolpo- 
kleisis, even  in  cases  that  resist 
all  other  efforts  at  relief,  is 
only  a  delusion.  It  may  keep 
the  patient  dry.  and  thus  af- 
ford relief  for  a  short  time; 
lint  unfortunate  consequences 
always  attend  the  retention  of 
urine  in  a  pouch  thus  formed 
when  complete  drainage  is  not 
secured.  The  urine  decom- 
p  ises,  calculi  form,  and  a  cys- 
titis may  be  established  that, 
sooner  or  later,  leads  to  disease 
of  the  kidney,  uraemia,  and 
death.  Dr.  Emmet  insists  that 
Kolpokleisis  should  never  be 
resorted  to  under  any  circum- 
stances. 

The  man  that  has  done  the 
most  to  popularize  operation 
for  fistula  in  this  country, 
while  claiming  no  originality 
in  the  matter,  is  Dr.  Emmet. 

Frequency  of  Fistula.— No 
statistics  can   be  given,  show- 
ing the  frequency  of  this  ac- 
cident.    There  is  no  hesitancy 
in  saying  that  it  is  a  rare  condi- 
tion, and,  if  the  experience  of 
New  York  gynecologists  is  an 
index  of  experience  through- 
out the  country  ami  the  world, 
it  is  becoming  more  and  more 
infrequent.     The  Woman's 
Hospital,  in   New  York  City, 
was  established  primarily  for 
the  express  purpose  of 
relieving    fistuhe,    and 
ii-  early  history  bears 
record  of  few  casesof  a 
different  nature.     Dur- 
ing the  first  rive  or  six- 
years   of   its   existence 
it    was    customary    to 
have  two  or  three  op- 
erations each  week  for 
relief    of   fistuhe.     At 

the  present  time  scarcely  that  number  can  be  seen  there 
in  a  year. 

This  change  is  due  to  two  causes  :  First,  the  operation 
has  become  so  popularized  that  when  such  accident  does 
.  occur,    the  local 

physician  repairs 
the  injury  ;  sec- 
ond, the  prompt 
application  of 
forceps  in  cases 
of  difficult  labor 
prevents  its  oc- 
currence. What- 
ever abuses  and 
injuries  may  attend  the  too  frequent  and  too  early  use 
of  forceps  in  parturition,  all  authorities  are  now  agreed 
that  their  timely  use  is  most  efficient  in  preventing 
fistula;.      "Authors  are   disposed   to   attribute   the   ac- 
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cident  of  vesico-vaginal  fistula  in  many  cases  to  the  awk- 
ward use  of  obstetric  forceps  ;  but  from  careful  analysis 
of  these  cases,  and  my  own  expe- 
rience, I  am  well  satisfied  that  for 
one  case  thus  produced  their  ju- 
dicious application  has  prevented 
it  fifty  times"  (Sims).  "  I  do  not 
hesitate  to  state  that  I  have  never 
met  with  a  case  of  vesico-vaginal 
fistula  which,  without  doubt,  could 
be  shown  to  have  resulted  from 
instrumental  delivery"  (Emmet). 

Treatment. — Methods  of  Cure. 
Spontaneous  Cure.  Small  fistuhe 
will  frequently  close  without  any 
interference,  through  the  process 
of  healing  and  granulation.  The 
smaller  the  fistula  the  greater  the 
probability  of  such  an  occurrence. 
This  process  of  nature  can  be  en- 
couraged and  hastened  by  proper 
attention  to  cleanliness.  The 
constant  drainage  of  t lie  bladder, 
too,  by  self-retaining  catheter,  as- 
sists greatly  this  spontaneous  cure. 
Any  procedure  that  maintains  a 
constant  healthy,  granulating  pro- 
cess along  the  edge  of  the  fistula 
tends  to  recovery.  Corradi  cites 
a  case  of  his,  recorded  by  Jenks, 
which  for  a  year  had  resisted  all 
methods  of  treatment,  even  Sims' 
operation.  He  thereupon  had  a 
gold  button  with  double  facets 
made  to  fit  the  fistula.  The  but- 
ton was  inserted  so  that 
one  facet  was  in  the  blad- 
der, the  other  in  the  va- 
gina.     Micturition     was 

immediately  established,  and  not  a  single  drop 
of  urine  passed  any  longer  by  the  vagina.  For 
five  years  the  woman  wore  this  button  without 
experiencing  any  inconvenience.  Then  by  ac- 
cident the  button  dropped  out,  and  the  urine 
continued  to  pass  entirely  by  the  urethra.  A 
few  days  afterward  Corradi  examined  the  pa- 
tient, but  found  no  fistula.  In  this  case  the 
stimulus  of  the  button  had  encouraged  granula- 
tion till  it  had  reached  up  over  the  head  of  the 
facet  that  was  in  the  bladder,  while  the  button 
was  sloughing  out  below. 

Caustics. — For  many  years  caustics  were  the 
chief  reliance  in  the  cure  of  fistuhe.  As  late  as 
1839,  Dupuytren  declared  that  sutures  were  of 
no  avail  against  the  injurious  influence  of  the 
urine  on  the  wound,  and  nothing  but  the  actual 
cautery  was  sufficient  to  excite  the  necessary 
degree  of  action  in  the  edges  of  the  fistula  to 
produce  a  full  granulation.  All  the  caustic 
acids,  caustic  potash,  nitrate  of  silver,  and  the 
actual  cautery  were  employed.  In  cases  of  ex- 
tremely small  fistuhe  the  cautery  will  frequently 
effect  a  cure.  Nitrate  of  silver  is  the  best  ap- 
plication. It  is  also  frequently  resorted  to  with 
success  to  complete  the  cure  after  suture,  when 
an  opening  has  been  left  in  the  angle,  or  points 
along  the  line  of  union  have  failed  to  unite.  In 
such  cases  frequent  application  should  be  made 
and  continued  till  strong,  healthy  granulation 
has  been  produced.  After  that  cauterize  less 
frequently;  allow  the  granulations  to  accom- 
plish what  they  can  before  burning  them  again. 
Preparatory  TreatTnent. —  It  is  important  that 
the  general  health  of  the  patient  should  be  in 
as  good  condition  as  may  be.  But  one  need 
not  wait  too  long  for  this.  The  local  condition 
of  the  parts  is  still  more  important  Before 
operating,  the  edges  of  the  fistula  and  surrounding  parts 
must  be  put  into  as  healthy  condition  as  it  is  possible  to 
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otherwise  are  apt  to  result  at  either  end  of  the  line  of 
union.  Should  any  troublesome  haemorrhage  occur,  it 
can  usually  be  controlled  by  hot  spouses,  torsion,  press- 
ure, or  ligature.  To  exert  pressure,  Dr.  Emmet  recom- 
mends pushing  the  centre  of  a  handkerchief,  or  any  thin 
cloth,  through  the  fistula,  then  packing  cotton  into  the 
sac  thus  formed  in  the  bladder  till  the  mass  is  too  large 
to  be  drawn  through  the  opening.  Now,  by  pulling  on 
the  corners  of 
the  ha  n  d  ker- 
chief, any  degree 
of  pressure  can 
be  made.  An- 
other device  of 
Dr.  Emmet  is  to 
pass  a  suture 
from  the  vagina 
through  the  sep- 
tum into  the 
bladder,  at  some 
distance  from 
the  margin  of  the 
fistula,  and  out 
into  the  vagina 
again,  thus  sur- 
rounding the  of- 
fending vessel,  and  ligating  it  temporarily  in  the  tissues. 
Care  must  be  taken  in  doing  this  to  avoid  ligating  a 
ureter.  If  the  mouth  of  the  bleeding  vessel  can  be 
caught,  there  is  no  positive  objection  to  ligating  with 
fine  silk  or  catgut  ;  but  any  foreign  body  between  the 
lips  of  the  wound  is  to  be  avoided  if  possible. 

Introducing  the  Sutures. — The  needle  may  be  either 
straight  or  slightly  curved,  and  from  one-half  to  one 
inch  in  length.  It  is  armed  with  a  double  carrying 
thread  of  fine  silk  about  six  inches  long,  into  which  the 
silver  wire  of  the  same  length  is  hooked  and  made  fast. 
The  wire  should  be  sharply  bent  over  the  thread  and 
passed  at  that  point  with  forceps,  to  make  as  slight  a  re- 
sisting point  as  possible  in  passing  through  the  tissues. 

It  is  well  to  begin  suturing  at  the  most  distant  angle 
of  the  fistula.    Here  the  tissue  is  caught  up  with  a  tenac- 
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(Mnnde.) 


termined,  counter-pressure  is  made  just  beyond  with  the 
blunt  or  counter  pressure  hook.  This  facilitates  the 
passage  of  the  needle,  and  prevents  straining  of  the  tis- 
sues. The  needle  is  thus  pushed  through  as  far  as  the 
grip  of  the  needle-holder  will  allow.  Then  it  is  caught 
at  the  point  and  drawn  through  while  the  couuter-press- 


Fio.  5119.— Patient  in  Position.     (Simon.) 


ulum  and  the  needle  inserted  at  about  one-fourth  of  an 
inch  from  the  margin  of  the  denudation,  and  directed 
through  the  tissues  so  that  it  will  come  out  just  at  the 
edge  of  the  bladder  mucous  membrane. 

Puncturing  the  vesical  membrane  causes  hemorrhage 
at  the  time,  and  may  result  in  apermanent  leak  hole.  As 
soon  as  the  point  at  which  the  needle  is  to  emerge  is  de- 


FlQ.  5120. — Simon's  Speculum. 

ure  is  still  applied.     The  needle  is  then  inserted  at  the 

point  corresponding  to  its  exit  oh  the  edge  of  the  bladder 

membrane,  on  the  opposite  side  of  the  fistula,  and  directed 

through  the  tissues  till  it  makes  its  appearance  through 

the  vaginal  membrane  one-fourth  of  an  inch   from  the 

margin  of  the  fistula.     The  counter-pressure;  is  applied 

as  before.     The  needle,  with  carrying  thread  and  silver 

wire,  is  now  drawn  through  till  the  ends  of   the 

wire  can  be  grasped  on  both  sides.     If  the  tissues 

are  delicate  and  there  is  danger  of  tearing  them,  it 

is  well  to  support  the  thread  as  it  is  drawn  through 

with  a  Sims  fork.     But  the  wire  must  not  be  drawn 

into    the    tissues   till    the    needle    has  been    passed 

through  both  sides,  and  then  it  is  to  be  slid  through 

both    sides   at   the   same  time.     Otherwise  it  gets 

badly  kinked.     The  ends  of   the  wire  are  twisted 

together  one  or  two  turns,  and  held  out  of  the  way 

by  the  assistant.     In  this  way  the  stitches  are  passed 

one  after  the  other  from  one-fourth  to  three-eighths 

of  an  inch  apart,  and  as  evenly  in  all  respects  as  it 

is  possible  to  get  them. 

Securing  the,  Stitches, — Commencing  again  at  the 
remoter  angle  of  the  fistula,  both  ends  of  the  first 
wire  are  grasped  firmly,  two  or  three  inches  from 
the  tissues,  with  the  twisting-tongs,  and  sufficient 
tension  made  to  draw  the  suture  taut.  With 
slight  pressure  of  the  tenaculum  the  wire  of  either 
side  is  now  bent,  near  the  tissues,  at.  a  sharp  angle, 
till  it  meets  the  wire  of  the  opposite  side  directly  over  the 
line  of  union  that  is  to  be  formed.  The  shield  is  slid 
down  the  wire  and  firmly  pressed  against  the  tissue, 
while  sufficient  strain  is  put  upon  tin;  wire,  by  pulling,  to 
bring  the  edges  of  the  wound  into  firm  apposition. 
While  this  tension  is  still  maintained,  the  wire  is  bent 
over  the  shield   and    twisted  down  to  the  tissue.     The 
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in"  the  legs  over  the  belly,  so  that  the  breech  becomes  the  most  project- 
in"  part."  If  the  fistulais  situated  high  in  the  vagina,  the  hips  must 
be  well  elevated,  ami  the  thighs  flexed  as  much  as  possible.  The 
lower  the  fistula  is  situated  in  the  vagina,  the  less  the  degree  of  ele- 
vation and  flexure  necessary.  Whenever  it  is  possible  to  expose  the 
fistula  well  by  traction  upon  the  cervix,  either  by  forceps  or  threads 
passed  through,  the  speculum  is  dispensed  with,  and  only  side  re- 
tractors are  used,  with  a  staff  through  the  urethra  to  steady  the  parts. 
When  this  is  not  practicable  he  uses  specula  devised  by  himself. 
These  consist  of  an  anterior  and  posterior  speculum,  and  two  side 
retractors  (Fig.  ol20). 

Vivifying  the  Edges. — The  Simon  method  carries  the  incision  deep 
enough  to  extirpate  all  cicatricial  tissue,  making  a  funnel-shaped  ex- 
cavation, and  includes  all  the  tissues  down  through  the  vesical  mu- 
cous membrane.     Simon  prefers  the  knife. 

.. — When  the  fistula  is  small  a  single  line  of  silk  sutures  is 
used.  In  the  larger  fistuhe  every  second  or  third  stitch  is  made  a 
lining  suture,  and  is  passed  at  considerable  distance  from  the 
edge,  tints  including  enough  tissue  to  support  the  line  of  union  and 
take  the  strain  off  the  more  superficial  (uniting)  sutures.  This  he 
called  his  double  line  of  sutures.  It  is  of  very  little  importance 
whether  the  suture  goes  through  the  vesical  membrane  or  not.  But 
eaie  must  be  taken  to  prevent  the  membrane  being  inverted  and 
caught  between  the  edges  of  the  wound. 

Aft'  r-treatment. — The  patient  takes  any  position  in  bed  that  she 
desires.  She  passes  urine  normally  whenever  she  feels  the  desire, 
either  lying  upon  a  bedpan,  sitting  up,  or  getting  on  the  hands  and 
knees.  If  urination  is  impossible  without  too  much  straining,  the 
catheter  is  passed  at  proper  intervals.  A  daily  vaginal  douche  is 
given,  and  the  bowels  are  kept  open.  Vesical  tenesmus  is  relieved 
by  -edatives.  Silk  sutures  cannot  be  left  as  long  in  place  as  silver 
wire.     They  should  be  removed  from  the  sixth  to  the  eighth  day. 

Geni  ral  /,',  marks. — The  principles  and  methods  established  by  these 
great  teachers,  Sims  and  Simon,  can  be  followed  successfully  in  all 
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Fig. .5124. — Sutures  in  Place. 


cases.  Succeeding  operators  have  modified 
many  details,  or  combined  into  a  success- 
ful procedure  some  of  the  features  of  each. 
Each  operator  follows  his  own  fancy  in  re- 
gard to  the  needle  or  needle-holder  which  he 
shall  use,  and  the  material  of  which  his  liga- 
tures shall  be  made.  Chinese  silk,  silver 
wire,  iron  wire,  silkworm  gut,  and  chromi- 
cized  catgut  are  used  indifferently  ;  but  in 
large  fistuhe,  and  those  so  situated  that  they 
cannot  be  reached  easily  to  fasten  the  liga- 
tures, silver  wire  is  preferable. 

There  is  no  department  of  plastic  surgery 
which  gives  so  great  scope  for  the  ingenuity 
of  the  operator  as  that  of  fistuhe.  Each  case 
is  a  problem  per  se,  and  demands  its  own 
special  and  individual  treatment.  No  case 
should  be  undertaken  without  careful  study 
of  all  the  factors  that  are  involved  in  its  suc- 
cessful treatment.  Where  one  or  more  fistu- 
he exist  near  the  neck  of  the  bladder,  there  is 
apt  to  be  stricture  of  the  urethra,  which  must 
be  relieved  before  any  attempt  is  made  to 
close  the  fistula. 

Incases  that  involve  loss  of  tissue  at  the 
lower  portion  of  the  vagina,  extending  to  one 
or  both  rami,  there  may  not  be  enough  tissue 
between  the  fistula  and  bone  for  the  passage 
Of  the  sutures.  In  such  cases  the  tissue  can 
be  dissected  up  from  the  hone  to  a  sullicient 
extent  to  give  holding  ground  for  the  sutures, 
or  a  flap  may  be  dissected  oil'  the  vagina 
above  and  brought  around  to  cover  the  open- 
ing. Joberl  was  the  most  skilful  operator  in 
the  use  of  Haps,  which  he  procured  from 
other  portions  of  the  vagina,  from  the  labia, 
or  even  the  buttocks  and  thighs. 

In  vesico-utero-vaginal  li.tuhe,  where  it  is 
possible,  only  the  anterior  lip  of  the  cervix 
uteri  should  be  utilized  to  close  the  opening  ; 
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in::.  It  does  challenge  attention,  this  apparent  inversion 
of  the  common  order  of  events  hy  which  a  sensation, 
seeming  to  have  existence  in  space,  is  traced  by  the  aid 
of  philosophy  to  a  disturbance  of  our  sensory  apparatus  ; 
whereas  the  general  rule  is  that  an  impression  made  on 
our  sensory  apparatus  can  only  be  followed  out  into 
space  by  the  aid  of  philosophy. 

This  faculty  of  projection  cannot  be  wholly  explained, 
but  it  can  be  classified  and  shown  to  be  exactly  the  same 
mental  process  by  which  we  locate  the  disturbances  of 
Other  sensory  nerves,  as  of  touch,  or  taste,  or  hearing. 
When  we  consider  the  fact  that  many  of  the  explanations 
that  we  deem  satisfactory  are  merely  classifications,  we 
must  willingly  accept  this  for  the  time  being,  and  wait 
for  more  gratifying  results  until  we  have  bridged  the 
gap  that  separates  mental  from  material  processes. 

If  one  wishes  thoroughly  to  understand  a  machine,  let 
him  go  to  work  and  make  one  for  himself,  or  at  least  try 
to  do  so.  We  cannot  make  an  eye,  but  we  can  plan  one, 
and  our  knowledge  of  the  processes  of  selection  and  de- 
velopment will  guide  us  in  the  choice  of  material  and 
methods,  and  after  we  have  finished  this  imaginary  in- 
strument we  ma}'  hope  to  have  a  definite  idea  of  what  it 
will  do.  and  how  it  docs  it. 

First,  however,  a  word  or  two  regarding  our  concep- 
tions of  space,  and  our  ability  to  locate  disturbances 
which  take  place  in  our  general  sensory  apparatus.  It  is 
highly  probable  that  our  ideas  of  space  are  acquired  from 
experimental  realization  of  the  amount  of  force  that  is 
required  to  move  us  or  our  organs  from  one  place  to  an- 
other in  response  to  our  volition.  Our  body  occupies 
apace  because  one  part  of  it  refuses  to  let  another  part  of 
it  pass  through,  and  our  idea  of  its  shape  is  gained  from 
the  amount  of  force  which  is  required  to  move  one  part 
of  it  until  it  is  slopped  by  another  part,  and  until  we  ex- 
perience the  sensation  that  accompanies  the  change  of 
state  that  is  produced  by  these  exhibitions  of  force. 
Now,  our  ability  to  locate  a  sensation  in  the  end  of  our 
little  finger  when  that  finger  is  pressed  upon,  means  that 
we  have  a  practical  knowledge  of  the  amount  of  force 
and  time  necessary  to  move  some  other  finger  until  it  in- 
terferes with  the  sensation  that  is  going  on  there,  and  the 
concomitant  knowledge  that  the  product  of  the  force  and 
time  necessary  to  alter  the  sensation  in  the  finger  pressed 
upon,  by  volition  directed  toward  its  movement,  is  prac- 
tically nothing.  We  do  not  mean  that  we,  as  highly  in- 
telligent beings,  have  tried  these  experiments  and  tabu- 
lated the  results  in  our  memory,  and  that  we  refer  to 
them  now  whenever  we  are  conscious  of  a  localized  sen- 
sation. But  we  mean  that  we  have  the  knowledge  thus 
gained,  and  can  use  it  accurately.  We  may  not  have 
gathered  it  all  in  by  our  own  personal  efforts,  but  may 
lave  inherited  it  from  our  remote  ancestors,  who  tic- 
quired  it  gradually  while  ignorantly  resisting  the  pro- 
cesses of  selection.  But  that  we  have  it,  and  that  it  was 
learned  by  experience,  we  do  not  doubt,  and  it  matters 
not  whether  it  was  our  own  experience  or  that  of  some- 
one else  who  left  to  us  the  results. 

Now,  after  a  word  or  two  in  regard  to  the  habits  of 
mind  by  which  knowledge  is  acquired  and  utilized,  we 
shall  be  ready  to  go  on  in  the  construction  and  develop- 
ment of  our  home-made  and  artificial  eye  in  such  a  way 
that  we  can  see  how  the  habit  of  projection  was  acquired, 
and  why  we  see  a  thing  where  it  is  instead  of  feeling  it 
upside  down  on  the  retina  ;  and,  last  of  all,  we  hope  to 
obtain  tin  appreciation  of  what  we  owe  more  especially 
to  the  binocular  arrangement. 

There  are  certain  cells  in  the  brain  that  are  devoted  to 
reason  and  the  conscious  processes  of  thought  and  action. 
They  constitute  a  kind  of  "  superior  court,"  in  which 
difficult  and  unprecedented  situations  are  considered  and 
acted  upon.  There  are  certain  other  cells  or  collections 
of  brain-tissue  that  receive  all  messages  from  the  periph- 
ery, and  transfer  them  to  that  part  presided  over  by  con- 
sciousness, from  which,  in  turn,  they  receive  orders  and 
execute  them  according  to  directions.  This  second  class 
of  cells  seem  to  have  a  certain  independent  ability  to  act 
of  its  own  accord,  and  to  take  an  independent  part  in 
the  management  of   the  animal  economy  ;   but  it  acts 


only  by  precedent,  as  a  court  of  common  law,  and  when 
messages  of  exactly  the  same  import  have  been  received 
u  certain  number  of  times,  the  answering  appreciation  of 
their  significance  takes  place  in  a  mechanical  way,  and 
the  necessary  orders  for  action  are  given  even  before 
there  has  been  time  for  the  transmission  of  this  intelli- 
gence to  the  cells  where  the  highest  processes  of  thought 
go  on.  Besides  till  this,  that  part  of  the  brain  first  men- 
tioned, after  a  certain  time  and  a  certain  amount  of  ex- 
perience, absolutely  refuses  to  take  cognizance  of  this 
routine  work.  At  first  it  merely  recognizes  the  action 
that  has  taken  place,  and  then  forgets,  and  after  a  while  it 
is  absolutely  unconscious  of  the  whole  routine,  accepts 
the  results  as  reliable,  and  pays  no  attention  to  the  detail 
by  which  they  were  collected. 

This  may  not  be  the  most  modern  and  elegant  way  of 
stating  the  laws  of  mental  physiology,  but  it  is  near 
enough  the  truth  for  our  present  purposes,  and  must 
be  remembered  while  we  watch  the  development  of 
the  eye  as  an  organ  specially  adapted-  for  the  reception  of 
impressions  which  we  find  so  useful  in  giving  us  knowl- 
edge of  what  is  taking  place  in  that  part  of  space  which 
is  removed  from  immediate  contact  with  the  material  of 
which  we  are  made.  In  consideration  of  these  facts  the 
localization  of  a  sensation  in  space  is  no  more  to  be 
wondered  at  than  its  localization  on  some  part  of  our  body. 
The  fact  that  we  feel  at  the  end  of  our  finger  means  that 
the  sensation  which  is  there  located  has  come  to  us  so 
often  that  the  reasoning  process  necessary  to  discover 
the  cause  and  its  situation  has  taken  place  so  many  times 
that  it  has  become  a  mere  matter  of  routine,  and  has  so 
dropped  from  consciousness.  The  precedents  have 
been  so  well  established  by  uniformly  unvarying  results 
that  the  matter  is  decided  by  the  class  of  brain-cells  that 
act  only  by  precedent.  The  causes  that  produce  sensa- 
tions in  the  finger  are  multiple.  We  can  trace  them  to 
their  source,  but  the  sensation  itself  gives  us  absolutely 
no  means  of  measuring  distance  with  anything  at  all  ap- 
proaching to  accuracy  beyond  the  finger  itself.  The 
finger  is  at  the  end  of  the  beaten  track,  beyond  which  it 
is  a  matter  of  exploration  for  every  separate  sensation. 
There  seems  to  be  no  reason  to  doubt  that,  if  slight  vari- 
ations in  digital  sensation  were  always  caused  by  slight 
variations  in  the  distance  from  the  finger  at  which  the 
disturbing  element  was  situated,  and  if  the  distance  and 
direction  varied  with  the  sensation  so  constantly  that 
we  could  put  absolute  dependence  on  their  significance, 
we  should  locate  them  just  as  we  do  visual  impressions. 
There  seems  to  be  some  slight  approach  to  such  location 
when  the  point  of  one's  pen  scratches  over  a  rough  sur- 
face in  the  paper,  or  when  one  is  walking  on  soft  snow 
which  collects  on  the  sole.  Why  should  this  not  be  the 
case  ?  We  do  not  think  with  our  arm.  We  are  not  con- 
scious with  it.  It  is  nothing  but  a  prehensile  apparatus 
having  a  telegraph  system  in  it,  and,  its  far  as  conscious- 
ness is  concerned,  it  is  as  decidedly  removed  from  us  as 
the  end  of  our  fishing-pole.  Sensations  from  the  skin 
are  not  actually  felt  there  ;  they  are  carried  to  the  brain 
before  we  know  anything  about  them,  and  we  can  meas- 
ure the  time  that  it  takes  them  to  go.  Neither  have  we 
any  reason  to  think  that  the  sensation  is  sent  back  from 
the  brain  to  the  end  of  the  finger  ;  but,  as  we  stud  before, 
it  is  located  there  bectiu.se  that  is  the  end  of  the  beaten 
track  over  which  our  mental  search  for  a  cause  always 
leads  us,  and  not  because  a  nerve  runs  out  toward  it. 
The  nerve  has  a  different  function,  namely,  that  of  car- 
rying the  sensation  to  the  brain  and  the  motive  impulse 
back.  If  other  sensations  are  as  unvarying  in  their  signi- 
ficance regarding  some  other  points  farther  removed  from 
us  in  space,  the  beaten  track  is  extended  and  the  sensa- 
tions correctly  interpreted,  in  accordance  with  the  same 
laws  which  have  formerly  put  it  on  the  end  of  our  finger, 
or  at  any  other  place  to  which  it  has  been  referred. 

Perhaps  this  will  seem  to  be  a  bold  conception  to  one 
who  has  never  thought  of  it  before,  but  it  is  not  without 
parallel  in  the  every-day  experience  of  all.  Space  does 
not  permit  of  any  illustrations,  except  such  as  are  given 
in  passing  in  reference  to  the  eye  itself. 

It  is  generally  conceded  that  the  organs  of  special  sense 
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to  develop  from  a  surface  that  is  well  known  to  be  sensitive  to  heat  as  heat,  and  as  the  pigment  spot  which  is  usually 
present  increases  the  heating  effects  of  the  ray,  it  is  not  improbable  that  the  heating  effect  of  the  ray  has  much  to  do 
with  the  early  growth  of  the  organ. 

NY  will  then  accept  the  choice  that  nature  has  made  for  us,  and  hereafter  we  will  exclude  all  other  disturbing  ele- 
ments, and  consider  that  the  eye  is  adapted  to  the  reception  of  those  waves  that  fall  between  A  and  II,  as  des- 
ignated by  Fraunhofer. 

Next,  suppose  we  place  in  the  aperture  of  our  cup-shaped  organ  an  arrangement  that  will  cause  all  rays 

that  pass  through  it,  after  diverging  from  a  point,  as  in  Figs.  5131  and  5132,  to  converge  to  a  point  on  our 

sensitive  surface  that  corresponds  to  the  retina.     Such  an  arrangement  is  the  lens  that  we  have  in 

the  human  eye,  and  it  must  needs  change  its  shape  to  correspond  to  every  different  distance  of 


the  point  of  radiation,  and,  as  is  well  known,  it  must  be  of  greater  thickness  for  B  in  Fig.  5131 
than  for  A  in  Fig.  5132.  This  change  being  dependent  on  voluntary  muscular  action,  the  force 
of  which  we  are  able  to  feel,  we  have  now  the  ability  to  judge  much  more  accurately  concerning 
depth  or  distance,  that  is,  concerning  the  length  of  the  line  p  in  Fig.  5126,  by  the  effort  that  is  necessary  to 
make  the  spot  on  the  retina  as  small  as  possible. 
This  is  focal  perspective,  and  it  is  a  faculty  of  which  we  make  great  use  in  estimating  the  relative  distance 
of  objects  that  are  less  than  twenty  feet  away.  Beyond  that  distance,  changes  necessary  in  the  lens  are  so  small  that 
we  cannot  appreciate  them.  The  eye  has  also,  since  this  last  modification,  acquired  two  other  methods  of  estimating 
distance,  by  which  it  can  reach  out  still  farther  into  space  and  make  unerring  inferences.  One  is  mathematical  per- 
spective. It  depends  upon  the  fact  that  any  number  of  points  situated  near  each  other  in  space  are  represented  on 
the  retina  by  a  similar  number  of  points  similarly  arranged  ;  and  though  our  personal  i 

experience  never  allows  us  to  find  out  about  these  retinal  points,  the  sensations  caused  ^«**^  A. 

by  them  are  distinct  in  their  character,  and  unerring  in  their  significance  regarding  the 
position  of  the  points  that  are  causing  these  latter  by  their 
radiations  ;  and  if  we  or  our  ancestors  have  ever  had  the  abil- 
ity to  locate  the  originating  points  consciously  and  theoreti- 
cally, it  follows  that  we  must,  in  accordance  with  all  experi- 


b 
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ence  in  similar  matters,  soon  come  to  locate 
them  unconsciously,  after  our  experience  has 
been  such  as  to  establish  the  trustworthy  nat- 
ure of  our  deductions  ;  and  we  locate  them 
in  space  because  we  find  by  experience  the 
cause  of  them  in  space  ;  and  we  do  not  locate 
them  on  the  retina  because  we,  in  our  per- 
sonal experience,  have  never  had  any  reason 
to  think  that  we  have  a  retina,  much  less 
a  geometrical  arrangement  of  points  on  it. 
This  sensory  surface,  which  is  fast  develop- 
ing into  a  retina  under  our  guidance,  is  not 
only  able  to  recognize  difference  as  in  the  lo- 
cation of  the  light  points,  but  has  become  ex- 
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tremely  sensitive  to  gradations  in   the  intensity  of  the  irrita- 
tions that  are  directed  to  it ;  and  as  all  points  which   mark  the 
special   limits  of  material  objects  are  likely  to  vary  in  their 
light-giving  qualities,  and  as  none  of  these  variations  are  matters  of  chance,  but  many 

of  them  depend  on   the  shape  and  situation  of  the  bodies  themselves,  we  have  in   the  -v» 

eye  as  here  constructed  an  instrument  that  is  quick  to  detect  the  changes  of  form  in  the  ^*^  T) 

retinal  image,  though   it  cannot  recognize  them  as  such,  but  must  attribute  them  to  a  ** 

changed  arrangement  in  the  outlines  of  the  body  that  is  the  source  of  the  disturbing  radiation. 

The  actual  shape  of  the  retinal  image,  and  its  mathematical  relations  to  the  body  which  produces  it,  are  deter- 
mined by  the  laws  of  projective  geometry.     Some  of  these  relations  vary  greatly  with  distance,  and  these  variations 
may  all  be  determined  by  mathematical  rules  ;  for  example,  the  size  of  the  image  varies  directly  as  the  distance  of 
the  object  producing  it.     Now,  when  we  direct  this  eye  toward  some  familiar  thing,  whose  size  and  shape  we  know, 
Vol.  VIII.-38 
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through  images  or  parts  of  images  that  are  indistinctly  formed,  and  our  disbelief  in  the 

possibility  of  having  two  objects  occupy  the  same  place  at  the  same  time.     Third,  in 

'ax,  a  practical  knowledge  of  the  relative  changes  in  angular  distance  that  will  be 

produced,  in  bodies  at  different  actual  distances  from  ourselves,  by  change  in  our  own 


position.  Fourth,  mathematical  perspective,  or  a  knowledge  of  the  dis- 
crepancies that  a  difference  of  actual  distance  may  cause  in  the  results 
obtained  as  above,  when  compared  with  each  other  or  with  what  we 
know  is  the  actual  state  of  the  case  by  experience  obtained  through  the 
other  senses.  And  fifth,  aerial  perspective,  or  the  changes  due  toa  lack 
of  transparency  or  homogeneity  of  the  medium  through  which  the  object  is  seen.  It  is  thus  seen  that  we  have  for 
tiie  angular  distance,  as  when  we  stand  at  0  ami  estimate  the 
distance  A  P,  in  Fig.  5126,  accuracy  ft>  within  a  fraction  of  a 
second. 

For  the  measure  of  the  actual  distance  of  an  object  from  our- 
selves, as  of  0  from  A  or  from  P,  we  have  no  one  method  at  all 
comparable  for  accuracy  to  the  above,  in  which,  by  the  mobility 
of  the  eye  and  the  tine  distribution  of  retinal  elements  we  have 
rive  different  methods,  eacli  one  of  which  produces  its  own  im- 
pression as  to  the  length  of  the  lines,  and  by  combining  them 
we  have  ;i  resultant  that  should  be  expected  to  compare  in  accu- 
racy to  those  obtained  from  all  our  other  senses  put  together. 

When  we  compare  the  sense  of  sight  to  that  of  sound,  we  can- 
not wonder  that  our  impressions  of  space  that  are  gathered  from 
the  former  sense  should  be  quite  as  vivid  and  precise  as  they 
geem  to  us.  In  listening  it  is  highly  probable  that  the  ear  is  put 
in  one  and  the  same  condition  for  sounds  from  all  distances, 
iiniaural  adjustments  being  only  adapted  to  the  estimation   of 

pitch  and  intensity,  neither  of  which  are  invariably  dependent  on  distance,  so  that  we  have  nothing  that  corresponds 
to  focal  perspective  ;  and  though  we  are  perhaps  as  well  off  in  regard  to  the  aerial  modifications  as  in  the  eye  when 


we  compare  definite  sounds  with  definite  points  of  light, 
fmni  the  tact  that  audible  vibrations  are  of  extremely 
ries  of  material  objects  is  a  source  of  those  vibrations  by 


we  lose  all  this  advantage,  or,  at  least,  nearly  all, 
rare  occurrence,  while  every  point  in  the  bounda- 
which  the  eye   may  judge  of   distance;  and   this 
judgment   is   immensely   aided    by 
comparisons  that   can  be  made,  at 
the  time  of  the  effect  produced,  by 
any  one  point  or  any  series  of  points, 
and  that  produced  by  others,  and 
we  scarcely  open  our  eyes  but  there 
is  presented  to  us  examples,  visible 
points,  lines,  and  surfaces,  situated 
at  any  and  all  distances  that  we  can 
imagine   to    exist,   and  we  can   note   and   do,   both    consciously  and   unconsciously, 
the   gradation   of  these  effects  one  into  another,  especially  in  looking  at  lines  and  sur- 
faces, whereas  in   sound  we  have  nothing  of  this  effect,  except  where  the  element  of 
time  is  tidded  we  may,  as  when  a  moving  sound  dies  away  in  the  distance,  realize  it  by  the  variation  of  intensity. 

If  the  writer  has  succeeded  in  setting  forth  in  an  intelligible  manner  the  very  important  part  that  is  played 
by  a  single  eye  in  giving  us  instantaneous  ideas  of  the  space  relations  of  distant  objects,  he  feels  that  a 
great  deal  has  been  done  prepara- 
tory to  the  stud)'  of  binocular  vi- 
sion, which  is  only  a  study  of  the 
method  by  which  two  eyes  refine 
and  intensify  the  ideas  of  solid 
spine  winch  we  receive  in  great 
measure  from  one  eye  alone. 

He  will  apologize,  if  apology  is 
necessary,  for  devoting  so  much  at- 
tention to  a  single  eye.  but  he  feels 
sure  that  the  binocular  function 
cannot  be  understood  and  appre- 
ciated without  a  comprehension  of 
the  fact  that  there  is  such  a  thing 
as  uniocular  stereoscopic  vision, 
the  theory  of  which  needs  to  be 
more  thoroughly  examined  than 
it    ordinarily     is     iu     elementary 

Works.  Flo.  5136. 
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of  the  object  from  the  observer,  the  advantage  that  two 
eves  have  over  one  is  very  great.  Let  us  suppose  now 
that  we  have  finished  with  our  rudimentary  experimen- 
tal eye,  and  that  we  have  two  eyes  fully  formed  and  well 
developed  into  their  present  condition,  as  they  now  exist 
in  the  human  species,  and  that  we  are  thoroughly  ac- 
quainted with  the  abilities  of  each  in  a  uniocular  way. 
Remembering  that  they  are  surveying  instruments,  and 


Fig.  5139. 

that  in  their  natural  situation  one  is  permanently  placed 
at  each  end  of  a  base  line  which  is  in  the  same  individual 
practically  fixed  and  unchangeable,  and  in  the  adult  is 
between  six  and  seven  centimetres  in  length  (see  Fig. 
5138),  S  D  representing  the  base  line  or  the  intraocular 
distance,  which,  without  any  great  error,  we  may  assume 
to  be  the  same  whether  it  is  measured  between  the  nodal 
points  or  the  centres  of  motion  of  the  two  eyes. 

Let  a  and  a'  be  the  most  acute  part  of  the  retinal  sur- 
face, viz. ,  that  part  which  is  likely  to  be  the  most  thor- 
oughly cultivated  in  any  animal  that  has  the  power  of 
locomotion,  because  it  is  the  part  naturally  turned  to  the 
approaching  landscape  when  the  eyes  are  at  rest.  Re- 
membering the  law  of  corresponding  points,  it  will  be  seen 
that  if  the  attention  is  directed  to  any  near  object  as  A, 
it  will  be  necessary  to  turn  the  eyes  inward,  so  that  the 
visual  axes  will  make  at  the  points  S  and  D  two  angles 
that  are  together  less  than  a  right  angle,  these  two  angles 
being  practically  right  angles  for  distant  objects.  The 
estimation  of  the  per- 
pendicular distance  of 
A  from  the  line  S  D 
becomes  an  easy  prob- 
lem in  surveying,  it 
being  a  trigonometric 
function  of  the  angles 
A  S  I),  and  ADS,  and 
the  magnitude  of  each 
of  these  angles  is  quite 
accurately  estimated 
by  the  muscular  sense 
of  the  force  required 
to  converge  the  eyes  so 
as  to  bring  the  image 
of  A  on  corresponding 
points  and  on  the  most 
sensitive  portion  of  the 
retina.  That  the  ap- 
preciation of  the 
amount  of  muscular 
convergence  is  an  im- 
portant element  in  the 
binocular  estimation 
of    distance,     is    well 

shown  by  Fig.  5139,  which  is  a  reproduction  of  a  stereo- 
scopic card  published  by  Dr.  John  Green  in  the  "  Trans- 
actions of  the  American  Ophthalmologics!  Society"  for 
1889,  illustrative  of  the  fact  that  the  slight  amount  of 
convergence  that  is  necessary  to  superimpose  the  two 
right-hand  squares  is  enough  to  overpower  the  impres- 
sion made  by  all  the  other  conditions  combined,  and  to 
convey  to  us  the  idea  that  the  right-hand  square  is  both 
nearer  and  smaller  than  the  left,  though  this  is  not  at 
all  the  case.  Hence  we  may  put  it  down  as  a  fact  that 
one  of  the  chief  factors  in  the  binocular  estimation  of 


distance  is  the  amount  of  convergence  necessary  to 
bring  the  two  images  over  corresponding  points  of  the 
retina. 

Note. — All  the  reproductions  of  stereoscopic  pictures  in  this  article  may 
be  seen  as  they  stand  in  the  book,  by  changing  the  direction  of  the  optic 
nxes  -o  as  to  obtain  just  that  amount  of  diplopia,  either  homonymous  or 
heteronymous,  that  will  bring  the  righHiand  picture  of  one  eye  over  the 
left-hand  picture  of  the  other.  Anyone  who  has  not  acquired  this  art 
may  readily  do  so  with  the  help  of  a  No.  2  prism  (base  out  or  in  as  the 
case  may  be),  the  relative  distance  of  the  different  objects  being  exactly 
reversed  as  the  diplopia  is  made  homonymous  or  crossed. 

Before  going  farther  it  will  be  necessary  to  make  some 
inquiries  into  the  nature  of  the  sensations  produced  by- 
objects  so  situated  that  they  do  not  produce  images  that 
fall  on  corresponding  points.  Perhaps  a  single  experi- 
ment will  be  sufficient  for  our  purpose.  If  we  point 
with  the  forefinger  at  some  distant  object,  a  cross  on  a 
figured  wall  for  instance,  and  look  at  the  cross  at  the 
sam^time,  we  shall  see  it  distinctly,  but  we  shall  also  see, 
if  we  have  self-control  enough  to  prevent  our  eyes  fol- 
lowing our  thoughts,  that  there  are  two  fingers  pointing 
at  the  cross  instead  of  one.  One  of  the  fingers  will  seem 
to  be  directly  in  front  of  us,  and  the  other  will  be  seen  a 
little  to  one  side,  or  it  may  be  that  we  shall  see  the  cross 
in  the  distance  directly  between  the  two  fingers.  Those 
of  us  that  have  had  the  pleasure  of  being  boys  and  using 
bean-blowers,  have  a  distinct  recollection  of  taking  aim 
between  two  apparent  tubes  when  we  really  had  but  one 
in  our  hands.  These  indistinct  images  of  the  finger  that 
we  see  hide  nothing,  because  of  the  different  relative  posi- 
tions occupied  by  the  two  eyes,  that  which  it  hides  from 
one  not  being  hidden  from  the  other  (see  Fig.  5140,  A). 
If  now,  without  changing  our  position,  we  look  at  the 
finger,  we  shall  see  that  distinctly,  it  no  longer  being 
doubled,  but  we  shall  also  see  "two  crosses,  and  the 
figured  wall  in  the  distance  will  also  be  doubled  (see  Fig. 
5040,  B).  Nothing  on  the  wall  will  be  hidden  from  us 
because  that  which  is  covered  up  in  one  image  of  it  will 
be  uncovered  in  the  other,  and  one  eye  will  see  what  the 
other  does  not.  This  is  a  phenomenon  which  reminds 
us  of  the  transparency  of  the  circles  of  diffusion  in 
uniocular  vision,  though  it  is  much  more  marked. 
However,  it  is  a  thing  which  quite  a  number  of  people 


have  never  noticed,  and  which  some  few  cannot  be  made 
to  see.  The  position  of  the  eyes  and  the  objects  in  this 
hist  experiment  is  seen  in  Fig.  5141,  where  ('  corre- 
sponds to  the  finger  when  we  look  at  the  cross  at  B,  and 
where  A  corresponds  to  the  cross  when  we  look  at  the 
finger  at  B  ;  A,  B,  and  C  representing  objects  at  three  dif- 
ferent distances  in  front  of  the  observer,  and  in  the  same 
— nearly  horizontal— straight  line  a  little  below  the  level 
of  the  face.  Each  eye  is  supposed  to  be  lookingat  B,  and 
when  so  doing  ('  is  seen  faintly  on  the  left  by  the  right 
eye,  and  faintly  on  the  right  by  the  left  eye  ;  while  A  is 
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looked  at  was  the  same,  has  only  produced  this  effect  in 
case  of  certain  exceptional  substances,  glass  for  instance. 
The  double  outline  of  one  part  of  the  book,  when  we 
look  at  the  other,  is  also  a  phenomenon  that  is  almost 
entirely  confined  to  appearances  connected  in  our  ex- 
perience with  solidity.  Referring  again  to  the  experi- 
ment-, with  the  hand  and  the  cross,  let  us  review  the 
binocular  phenomena  thus  far  studied.  We  have  the 
BlUSCular  sense  necessary  to  convergence  when  we  direct 
each  visual  axis  to  the  thing  looked  at.  With  the  band 
and  tl.e  cross  (Fig.  5140)  we  see  that  two  objects  that  are 
situated  at  different  distances  in  front  of  us  cannot  both 
be  Been  9ingly  at  once,  and  by  comparing  with  Figs.  5141 
and  .")14'3.  we  see  that  the  further  object  is  doubled  homon- 
ymously,  and  that  the  nearer  is  doubled  heteronymously, 
while  that  at  which  we  look  is  seen  singly.  We  see  also 
tua!  nearer  objects  do  not  necessarily,  if  small,  conceal 
t lit-  more  distant  ones — what  is  true  of  them  as  above 
vtated  is  also  true  of  different  parts  of  the  same  object. 
In  these  four  facts  we  have  all  the  important  data  needed 
to  explain  the  superiority  of  binocular  over  uniocular 
perception  of  space  relations.  No  one  who  has  binocular 
vision  will  hesitate  to  say  that  the  difference  between  the 
view  as  seen  by  one  eye  and  by  two  is  strikingly  vivid, 
as,  considering  these  advantages,  it  ought  to  be.  In  con- 
vergence we  have,  of  course,  a  great  improvement  on  the 
parallax.  In  the  doubling  and  the  transparency  of  the 
Images  we  have  that  of  which  the  looking  at  objects  from 
different  positions,  and  the  blurring  of  their  edges  from 
circles  of  diffusion,  is  merely  a  hint. 

tiieat  as  these  advantages  are,  singly  or  together,  it 
has  not  always  been  a  matter  of  universal  agreement  as 
to  which  played  the  most  important  part  in  giving  the 
added  usefulness.  Wheatstone.  the  inventor  of  the  ster- 
eoscope, asserted  that  our  perception  of  the  third  dimen- 
sion in  space  was  to  be  explained  in  this  way  :  That  the 
twit  eyes  receive  two  images  slightly  different  on  each 
retina,  and  the  two  images  are  fused  by  mental  processes. 
This  is  the  first  great  step  that  was  taken  in  the  scientific 
ipmentof  the  subject,  and  it  contains  the  gist  of  the 
whole  matter.  Just  what  Wheatstone's  ideas  were  and 
how  expressed,  the  writer  is  not  at  the  present  moment 
able  to  state,  but  the  idea  of  mental  fusion  seems  either  not 
to  bave  been  so  broadly  and  comprehensively  used,  or  else 
to  have  been  so  little  analyzed  and  explained,  that  it  was 
no:  accepted  without  criticism.  Professor  Le  Conte,  in 
,i  somewhat  recent  book,  says  of  this  theory,  "  It  makes 
simple  and  primary  that  which  is  capable  of  analysis  into 
simpler  elements."  This  is  undoubtedly  true,  but 
whether  in  the  act  of  seeing  this  analysis  always  takes 
place  before  or  while  we  are  experiencing  the  binocular 
tions  is  a  question  that  may  be  considered  as  to-day 
open  to  argument.  If,  whenever  we  look  at  solid  objects, 
our  visual  sensations  are  varied  from  uniocular  sensa- 
tions simply  by  the  fact  that  there  are  two  slightly  vary- 
ing pictures  which  nearly  but  not  quite  tit  the  correspond- 
ing points,  there  does  not  seem,  in  the  light  of  modern 
Ideas  in  matters  of  mental  physiology,  much  reason  to 
doubt  that  our  appreciation  of  solidity  would  be  increased- 
considerably  whether  we  were  able  to  analyze  and  sys- 
tematize the  variations  or  not.  After  Wheatstone,  the 
experiments  of  Briickc,  Brewster,  and  Prevost  proved 
that  the  double  images  aie  not  ordinarily  so  completely 
fused  thai  careful  attention  to  the  appearances  does  not 
enable  us  to  appreciate  that  they  exist,  and  so  produce 
consecutively  single  vision  for  all  points  in  the  binocular 
field,  even  if  they  are  not  included  in  the  same  bor- 
This  school  taught  that  this  state  of  things  is 
somewhat  appreciated  in  a  functional  way,  and  that  the 
eyes  are  in  a  state  of  unconscious  changing,  the  adjust- 
ment being  rapidly  altered  to  fit  various  different  points 
in  turn,  so  that  the  resulting  impression  is  a  feeling  of 
depth  equivalent  to  the  requisite  amount  of  change. 
This  theory  may  be  considered  to  be  an  advance  on  that 
of  Wheatstone,  not  on  account  of  its  disproving  that,  but 
because  it  gives  additional  detail,  and  analyzes  a  process 
that  undoubtedly  goes  on  in  certain  cases;  but  the  the- 
ory is  wrong  as  teaching  that  this  process  of  continued 
change  from  one  point  to  another  is  a  necessary  or  con- 


stant part  of  binocular  vision.  The  fallacious  part  of 
this  theory  was  afterward  shown  by  Dove,  who  proved 
experimentally  that  the  binocular  stereoscopic  effect  may 
•be  instantaneously  produced,  and  does  not  need  the 
time  necessary  for  the  execution  of  these  movements. 
It  was  asserted  by  Dove,  and  has  been  abundantly  veri- 
fied by  experiment,  that  the  illumination  by  a  flash  of 
lightning  or  by  a  spark  from  a  Rubmkorf  coil,  the  du- 
ration of  which  is  so  exceedingly  short — less  than  one 
two-thousandth  of  a  second  in  some  cases — that  the  idea 
of  changing  the  adjustment  of  the  eyes  is  out  of  the 
question.  Still,  there  is  no  doubt  that  we  do  at  times  re- 
assure ourselves  in  this  way  in  regard  to  a  stereoscopic 
effect :  anyone  in  experimenting  with  binocular  vision  will 
do  so  many  limes  consciously,  and  will  catch  himself  in 
the  act  af  doing  it  often  enough  to  believe  that  this  act 
may  be  sometimes  a  part  of  the  process  by  which  we  get 
an  appreciation  of  space,  which  appreciation  the  writer  be- 
lieves is  a  sort  of  visual  resultant  dependent  on  no  one 
tiling  for  its  characteristic  sensations,  and  from  which 
process  almost  any  one  factor  may  be  eliminated  without 
materially  changing  the  result. 

It  having  been  proved  by  Dove  that  the  rapid  change 
of  the  images  on  the  retina  is  not  a  necessary  pail  of 
the  stereoscope's  function,  it  remains  to  study  the  im- 
ages as  they  exist  in  an  instant  of  time.  This  has 
been  done  by  Helmholtz  and  others,  and  the  results  of 
their  advance  in  physiological  explanations  are  thought 
by  some  to  demonstrate  that  the  binocular  perception  is 
in  the  main  dependent  for  its  explanation  on  the  phe- 
nomena which  bave  been  referred  to,  principally  in  this 
paper,  in  connection  with  the  hand  and  the  distant  cross 
(Figs.  5140,  ami  5135  and  5136).  Le  Conte  in  1871,  and 
again  in  1882,  expresses  bis  "  own  "  view  of  the  case  as 
follows  :  "  All  objects  or  points  of  objects  either  beyond 
or  nearer  than  the  point  of  sight  are  doubled,  but  differ- 
ently— the  former  homonymously,  the  latter  heterony- 
mously. The  double  images  in  the  former  case  are 
united  by  less  convergence,  in  the  latter  by  greater  con- 
vergence, of  the  optic  axes.  Now  the  observer  knows, 
instinctively  find  without  trial,  in  any  case  of  double 
images,  whether  they  will  be  united  by  greater  or  less 
convergence  of  the  optic  axes  ;  in  other  words,  the  eye 
(or  the  mind)  instinctively  distinguishes  homonymous  from 
heteronymous  images,  referring  the  former  to  objects  be- 
yond, and  the  latter  to  objects  on  this  side  of,  the  point 
of  sight.  Or,  again,  in  case  of  double  images  each  eye, 
as  it  were,  knows  its  own  image,  although  such  knowl- 
edge docs  not  emerge  into  distinct  consciousness.  .  .  . 
This  is  all  that  is  necessary  for  the  perception  of  relief. 
But  it  is  probable — nay,  it  is  certain — that  the  relief  is 
made  clearer  by  a  ranging  of  the  point  of  sight  back  and 
forth,  and  by  a  successive  combination  of  the  different 
parts  of  the  object,  or  scene,  or  pictures,  as  maintained 
by  Brflcke." 

We  have  now  followed  the  theoretical  development  of 
this  interesting  subject  from  the  time  of  Alhazen  to  the 
present  day.  Most  of  the  side  issues  have  been  for  the 
time  being  completely  ignored,  but  before  proceeding  to 
speak  of  one  or  two  of  those  interesting  questions,  it  will 
be  wise  for  us  to  ask  again,  What  is  binocular  vision,  and 
on  what,  after  all,  does  it  depend  for  the  important  place 
which  it  has  occupied  in  mental  and  ophthalmologics! 
literature. 

That  there  is  something  worthy  of  a  name  and  a  class 
by  itself  cannot  be  doubted  by  anyone  who  has  had  the 
pleasure  of  looking  through  a  stereoscope  a1  some  of  the 
striking  cards  published  by  Dr.  Green — for  instance,  thai 
which  was  reduced  to  form  Fig.  5144,  in  which  the  ap 
pearance  of  relief  is  so  startling  and  unexpected  that  it 
would  seem  impossible,  for  anyone  who  had  seen  ii 
stereoscopically,  to  notice  anything  about  it  SO  much  as 
tie  change  broughl  about  by  the  fusing  of  the  two  pic- 
tures. To  this  plate,  printed  to  illustrate  how  a  single  one 
of  the  conditions  that  contribute  to  our  perception  of  re- 
lief may  be  sullieicnt  to  overbear  any  or  all  of  the  others, 

we  come  with  entirely  unprejudiced  attention.  The 
word  Helmholtz  on  each  side  of  the  card  is  printed  with 
what  seems  to   be  most  ordinary   type,  that  might  bave 
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ments  not  purely  visual  that  it  cannot  be  called  the  vis- 
ual resultant.  In  cases,  for  instance,  where  the  mathe- 
matical and  binocular  perspective  are  directly  opposed 
in  their  evidence,  as  in  the  one  just  quoted,  it  is  impossi- 
ble for  us  to  believe  that  one  of  two  objects  is  at  the 
same  time  much  nearer  and  much  farther  than  the  other, 
so  the  mind,  as  would  be  expected,  decides  on  the  rela- 
tive validity  of  the  two  kinds  of  evidence  and  seems  un- 
hesitatingly and  unconsciously  to  ignore  the  seemingly 
less  reliable. 

T  le  hypotheses  thus  far  treated  of  in  a  theoretical 
way  concerning  the  causes  of  our  stereoscopic  sensations 
mav  be  considered  proved  if,  without  the  element  of 
depth,  we  can  reproduce  the  sensations  at  any  time  by 
reproducing  the  causes  on  which  we  believe  them  to  de- 
pend and  so  isolated  from  other  phenomena  that  there 
shall  be  no  doubt  of  their  constant  connection  with  the 
sensations  in  question. 

This  is  done  most  beautifully  by  the  stereoscope,  an 
Instrument  invented  by  Wheatstone  for  the  purpose,  and 
which  in  another  form  has  since  become  a  household 
article.  The  object  of  the  stereoscope  is  to  place  at  the 
same  time  before  each  eye  a  plane  picture  of  some  solid 
object  or  collection  of  solid  objects  ;  these  pictures  being 
Dearly  alike,  but  differing  just  as  the  retinal  pictures 
would  differ  on  account  of  the  different  positions  of  the 
two  eyes.  When  such  pictures  are  placed  before  the 
Byes  and  arranged  in  such  a  position  that  the  directions 
of  the  visual  axes  and  the  focal  adjustments  of  the  eves 
are  the  same  as  if  they  were  looking  at  the  real  objects 
in  Miace  instead  of  the  Hat  pictures  of  them,  the  results 
an-  so  strikingly  like  the  sensations  produced  by  objects 
occupying  three  dimensions  in  space  that  they  have  only 
in  In-  seen  to  be  appreciated. 

Wheatstone's  instrument  is  not  the  one  in  common 
use,  but  is  a  reflecting  instrument  made  by  placing  two 
mirrors  together  at  an  angle  of  nearly  ninety  degrees,  as  in 
Fi^.  5145,  the  pictures  being  placed  one  on  each  side  at 
1  and  r,  and  so  reflected  as  to  be  seen  as  one  solid  pict- 
ure when  both  eyes  are  directed  to  the  point  O.  The 
effect,  as  everyone  knows,  is  very  striking.  The  same 
result  would,  of  course,  be  obtained  by  placing  each  mir- 
ror at  right  angles  to  its  present  position  and  the  pict- 
ures back  to  back  between  them.     Sir  David  Brewster 


Fig.  5145. 

was  the  inventor  of  the  refracting  stereoscope  which, 
with  slight  modifications,  is  in  use  to-day.  The  older 
Instruments  were  made  like  that  pictured  in  Fig  5146; 
tin-  centre  of  each  picture  being  placed  directly  in  front 
of  the  corresponding  eye,  ami  before  eacn  eye,  at  P  and 
P',  were  prisms  of  such  strength  as  to  superimpose  1  and 
r  ai  o.  The  screen  s  s  prevented  each  eye  from  seeing 
the  picture  that  belonged  to  the  other.  "  Each  of  the 
prisms  in  use  at  P  and  P  was  united  with  a  convex  lens. 
which  was  used  principally  for  its  magnifying  effect,  but 
which  somewhat  interfered  with  the  sense  (if  distance 
that  would  depend  on  the  proper  co-ordination  of  the  con- 


vergence and  the  accommodation.  In  the  stereoscopes 
that  are  most  in  use  to-day  this  anomaly  does  not  exist. 
The  pictures  are  made  so  large  that  "their  centres  are 
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considerably  outside  of  the  axes  of  vision  and  the  prisms 
are  merely  strong  enough  to  bring  the  centres  of  the 
pictures  so  near  together  as  to  allow  of  their  being  seen 
when   the   visual   axes  are 

parallel,  while  the  convex-  i  ■  i 

ity  of  the  lens  is  such  as 
would  correspond  to  the 
amount,  of  accommodation  nm 

that  ought  to  be  used  to 
make  distinct  the  picture  at  j-^ 

the  distance  at  which  it  is  f 

really  placed  in  the  stereo- 
scope. In  this  way  the 
physiological  condition  of 
the  eye  in  looking  at  a  dis- 
tant scene  is  exactly  repro- 
duced in  looking  at  the 
plane  pictures  of  the 
stereoscope,  and  the  re- 
sulting deception  is 
quite  perfect.  This 
latter  form  of  stereo- 
scope is  seen  in  Fig. 
5147. 

Some  of  the  stereo- 
scopes in  the  shops 
to-day  have  no  prisms 
at  all  in  them,  but  are 
calculated  to  have  the 
centre  of  each  picture 
directly  in  front  of 
the  eye,  while  the 
lens  is  such  as  to  sup- 
ply the  accommoda- 
tion that  would  corre- 
spond to  the  distance  at 
which  the  picture  is 
really  placed.  The  de- 
ception in  this  case  is 
quite  the  same,  the  only  dis- 
advantage being  in  the  lim- 
itation of  the  size  of  the 
picture  in  breadth  to  the  in- 
terocular  distance.  There 
are  other  stereoscopes  in 
which  the  superposition  of 
the  unlike  images  is  brought 
about  by  different  devices,  but  they  all  amount  to  the 
same  tiling  and  produce  the  tome  effects.  One  of  the 
earlier  forms  was  that  invented  by  Dove  (Fig.  514M).  in 
which  the  displacement  of  the  pictures  is  brought  about 
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by  Dr.  Green,  after  Brewster,  the  element  of  conver- 
gence alone,  which  is  needed  in  a  greater  degree  for  the 
fusion  of  the  right-  than  the  left-hand  image,  produces 
very  marked  deception  in  regard  to  both  size  and  dis- 
tance of  the  two  squares. 

Before  leaving  the  stereoscope,  the  telestereoscope 
ought  to  be  mentioned.  It  is  an  instrument  invented  by 
Hehnholtz  for  increasing  our  power  to  estimate  distance 
by  practically  increasing  the  interocular  space.     This  is 


Fig.  5150. 

done  by  the  aid  of  four  mirrors  or  reflecting  surfaces,  so 
arranged  (Fig.  5150)  that  while  the  eyes  look  toward  the- 
objeef  the  pictures  formed  on  the  retina  are  such  as 
would  be  there  formed  if  the  eyes  were  as  far  apart  as 
the  two  outside  mirrors. 

The  horopter  is  something  that  ought  not  to  be  trifled 
will)  by  anyone  who  is  not  fond  of  pure  mathematics. 
That  there  is  such  a  thing  no  one  will  doubt,  but  it  is  much 
easier  to  define  than  to  describe  it.  It  is  the  locus  of  nil 
those  points  in  space  that  are  at  the  same  time  so  situated 
that  their  images  on  the  two  retime  fall  on  corresponding 
points.  To  illustrate,  let  both  eyes  be  directed,  as  in  Pig. 
5131-.  to  the  point  A,  the  two  visual  axes  in  this  case 
being  represented  by  A  a  and  A  a'.  Now  any  point,  as 
B,  BO  situated  in  space  that  the  angle  B  D  A  is  equal  to 
the  angle  15  8  A.  and  of  the  same  sense,  will  be  so  sit- 
uated that  its  image  will  fall  on  corresponding  points  of 
the  retime,  and  it  will  be  seen  single  when  both  eyes  are 
looking  at  A.  and  the  sum  of  all  the  possible  situations 
for  such  points,  i.e.,  what  is  known  in  geometry  as  the 
locus  of  a  point  subject  to  those  conditions,  is  the  horop- 
ter. Of  course,  the  horopter  changes  for  every  change  of 
the  point  of  fixation. 

When  we  begin  to  investigate  the  properties  of  the 
horopter  our  task  seems  as  easy  and  as  plain  sailing  as 
one  of  Euclid's  propositions,  and 
we  soon  obtain  what  is  known  as 
tin-  horopteric  circle  of  Mueller, 
given  in  Fig.  5138.  This  is  that 
pari  of  the  horopter  that  cuts  a 
horizontal  plane  passing  through 
the  eyes,  and  we  see  by  it,  or  we 
seem  to  see  by  it,  that  all  those 
points  lying  on  the  horizon  that  5 
are  seen  single  will  be  in  a  circle 
drawn  through  the  nodal  points 
of  the  eyes.  This  assertion  de- 
pends upon  the  supposition  that 
the  vertical  meridian  in  each  eye 
remains  vertical  under  all  degrees 
of  convergence,  and  upon  the 
well-known  geometrical  truths 
that  vertical  angles  arc  equal,  that  fig.  5151. 

the    sum  of    t lie  internal  angles 

of  a  triangle  is  equal  to  a  constant  quantity,  and  that 
inscribed  angles  subtended  by  the  same  "chord  are 
equal  ;  from  this  we  go  on  a  step  further,  to  develop 
this  horopteric  line  into  a  horopteric  surface  by  revolv- 
ing it  round  the  chord  D  S.  The  surface  of  revolution 
thus  formed  is  known  as  a  torus,  a  section  of  which  is 


shown  in  Fig.  5151,  and  that  part  of  it  which  is  in- 
cluded in  the  field  of  vision  is  what  would  be  the 
horopter  if  the  conditions  thus  named  held  good.  But 
the  conditions  do  not  hold  good,  for.  as  has  been  shown 
by  Listing  and  others,  the  vertical  meridians  of  the  eyes 
do  not  remain  vertical  under  convergence,  and  so  the 
horopter  above  described  is  only  correctly  estimated  for 
distances  so  great  as  to  lie  practically  infinite,  and  then  the 
spherical  surface  that  represents  the  horopter  is  a  plane 
at  infinity.  It  is  hardly  pos- 
I  sible,    in    a   short   article    like 

this,  to  follow  all  the  re- 
searches that  have  been  made 
on  the  actual  shape  of  the  hor- 
opter. The  results  of  what 
f  has  been  done  toward  the  de- 
termination of  its  true  shape 
are  thus  summed  up  by  Pro- 
fessor Le  Conte : 
'  J  "  In  regard  to  the  horopter, 

I  consider  the  following  points 
to  be  well  established.     1.   As 
a  necessary  consequence  of  the 
outward  rotation  of  the  eyes 
in    convergence    for    all    dis- 
tances in    the   primary  visual 
plane,  the  horopter  is  a  line 
inclined   to   the  visual  plane, 
the  lower  end  nearer  the  ob- 
server     But  whether  the  inclination  is  constant,  or  in- 
creases or  decreases  with  distance,  I   have  not   been  able 
to  determine  with  certainty.     It  is  probably  constant. 

"2.  In  depressing  the  visual  plane  the  inclination  of  the 
horopteric  line  becomes  less  and  less  until,  when  the  vis- 
ual plane  is  inclined  forty-five  degrees  below  the  primary 
position,  the  horopteric  line  becomes  perpendicular  to 
the  visual  plane  and  at  the  same  time  expands  into  a 
surface.  The  exact  nature  of  the  surface  1  have  not  at- 
tempted to  investigate,  but  it  is  evidently  a  curved  sur- 
face. 

"  3.  In  elevating  the  visual  plane,  especially  with 
strong  convergence,  the  inclination  of  the  horopteric  line 
increases." 

Before  leaving  the  horopter  in  this  very  unfinished 
state,  it  is  interesting  to  note  that  the  shape  of  the  horop- 
ter has  been  suggested  as  having  something  to  do  with 
our  usual  impression  in  regard  to  the  shape  of  the  sky, 
which  seems  to  form  a  concave  surface  over  our  heads. 
It  seems  rather  doubtful  whether  this  is  the  case. 

The  horopter  has  also,  like  so  many  of  the  binocular 
phenomena,  a  faint  foreshadowing  in  the  uniocular 
field  :  thus  in  Fig.  5133  the  points  A,  B,  and  C  may  be 
taken  as  illustrative  of  the  fact  that  the  eye  has  not  a  flat 
field,  and  that  each  one  of  the  many  points  marked  on 
the  retina  must  have  somewhere  in  space  a  conjugate 
focus  and  those  in  the  periphery  of  the  field  will  lie 
farther  from  the  eye  than  those  directly  in  front.  The 
exact  position  cannot  be  definitely  stated  on  account 
of  the  astigmatism  of  eccentric  pencils;  but  this  would 
s>:em  to  be  of  little  importance,  because  of  the  compara- 
tive insensibility  of  the  periphery  of  the  retina,  and  be- 
cause "f  our  habit  of  turning  the  eye  toward  anything 
thai  we  wish  to  see  distinctly.  In  the  same  way,  it  does 
not  seem  to  matter  much  in  everyday  affairs  where  the 
horopter  goes  to  after  it  has  passed  out  very  far  from 
the  central  field,  but  it  is  necessary  to  know  somel  hing 
of  the  position  of  its  uniocular  prototype  in  making  ex- 
periments for  the  determination  of  the  relative  visual 
acutcness  of  the  different  parts  of  the  retina. 

The  writer  is  obliged  to  pass  over,  with  only  very  brief 
mention,  a  number  of  beautiful  diagrams  published  by 
Professor  Le  Conte  in  his  book  on  sight,  illustrative  of 
the  fact  that  we  do  not  seem  to  see  objects  as  with  two 
separate  eyes,  one  of  which  is  in  one  position  and  one  in 
another;  but  we  have  apparently  only  one  visual  field, 
and,  as  we  look  out  into  the  world,  we  seem  to  be  look- 
ing as  if  out  of  a  single  eye  to  be  fixed  midway  between 
the  two  that  we  really  use.  In  these  diagrams  we  have 
a  representation  of   what   each  eye  really  sees,  and,  be- 
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Explanation  of  Signs. — The  Roman  numerals  refer  to  the  volume,  the  Arabic  to  the  page.    An  asterisk  (•)  indicates  that  the  subject 
referred  to  is  treated  at  length  in  a  separate  article.    (Fig.)  following  a  reference  shows  that  the  subject  is  further  explained  by  wood-cuts. 


Aachen. 

A  i>« <  •■»« . 


Aachen,  medicinal  springs  at,  i.  1* 

Abdominal   aorta,    anatomical    rela- 

Abortion from  chronic  corporeal  me- 

Abattoirs, vii.  193  (Fig.) 

tions  of  the,  i.  2 

tritis,  vii.  483 

sanitary  inspection  of,  vi.  267 

fasciae,  i.  10  ;  iii.  36  (Fig.) 

from  placentitis,  viii.  426 

Abbe  condenser,   iv.   776  (Fig.) ;  v. 

muscles,  i.  11  (Fig.) 

induction  of,  iv.  365 

193 

organs,    affections   of,    disqualify- 

natural, i.  25 

Abbe's  catgut  ring,  viii.  299  (Fig.) 

ing  for  enlistment,  ii.  749 

prognosis  in,  i.  26 

Abbe's  refractometer,  i.  43 

pregnancy,  ii.  775 

sequelae  of,  i.  26 

Abbott,  Benjamin  Vaugban,  on  civil 

salivary  gland,  ii.  447 

signs  of,  i.  29 

incapacity,  ii.  177 

tumors,  i.  15* 

suspected,  expert   examination  in 

on  copyright,  ii.  292 

viscera,    anatomical    relations    of 

cases  of,  i.  29 

on  criminal  irresponsibility,  ii.  338 

the,  i.  6  (Fig.) 

symptoms  of,  i.  26 

on  medico-legal  bearing  of  insan- 

relative positions  of  the,  i.  9 

treatment  of,  i.  26 

ity,  iv.  122 

veins,   superficial,  enlargement  of 

Abortion  (medico-legal),  i.  28*,  30 

on  patents,  v.  532 

the,  from  intrathoracic  press- 

Aboulia, vii.  687 

on  relation  of  the  physician  to  the 

ure,  i.  3  (Fig.) 

Abrus  precatorius,  iv.  253  ;  vi.  390 

law,  v.  673 

wall,  abscess  of  the,  i.  24 

Abscess,  i.  30* 

on  the  legal  aspects  of  poisoning, 

structural  peculiarities  and  ana- 

aborted by  counter-irritation,  ii.  317 

v.  737 

tomical  relations  of  the,  i.  9 

alveolar,  iv.  241  ;  vi.  761  (Fig.) 

Abbott.  Samuel  W.,  on  coroner,  ii. 

zoster,  iii.  647 

and  haematoma,   differential  diag- 

302 

Abducens  nerve,  ii.  325  (Fig.) 

nosis  of,  ii.  285 

on  the  medical  examiner  in  Massa- 

nidus of  the,  viii.  181 

causation  of,  i.  31 

chusetts,  ii.  753 

paralysis  of,  in  tumors  of  the  cere- 

cerebellar, difficulty  in  the  diagno- 

on vaccination,  vii.  509 

bellum,  ii.  27 

sis  of,  viii.  215 

Abbott,  Willis  J. ,  on  criminal  abor- 

Abducteur humeral  du  pouce,  v.  47 

cerebral,    i.    610  ;    viii.    214.     See 

tion,  i.  28 

Abductor  hallucis,  anomalies  of,  v. 

Brain,  abscess  of  the. 

Abbreviations  used  in  denoting  the 

51 

cervical,  vi.  532 

electrical  reactions,  ii.  651 

Abductor  indicis,  accessory  palmar, 

cold,  i.  31 

Abdomen,  appearance  of  the,  in  in- 

v. 48 

dorsal,  vi.  533 

tussusception,  viii.  318 

Abductor  minimi   digiti,    anomalies 

evacuation  of,  by  aspiration,  i.  390 

applied  anatomy  of  the,  i.  2* 

of,  v.  48 

epiphyseal,  viii.  336 

contusions  of,  i.  13 

Abductor  minimi  digiti  pedis,  anom- 

factitious production  of,  iii.  60 

development  of  organs  of,  v.  601 

alies  of,  v.  52 

in  hip  disease,  viii.  348 

<F'g-) 

Abductor  ossis  metatarsi   quinti,  v. 

in  Pott's  disease,  v.  801 

emphysema  of  the,  ii.  679 

52  (Fig.) 

in   the  axilla,   Hilton's  method  of 

eruptions  upon,  i.  2 

Abductor   pollicis,   anomalies  of,  v. 

opening,  i.  454 

fasciae  of,  i.  10  ;  iii.  36  (Fig.) 

47 

isehio-rectal,  i.  273;  ii.  18;  v.  588 

floating  tumors  of  the,  iii.  166 

Abenakis  Mineral  Springs,  iv.  694 

lumbar,  i.  12,  24  ;  vi.  533 

horizontal  section  of,  i.  4 

Aberration,  chromatic,  i.  45 

mammary,  vi.  79 

lymphatic  glands  of,  viii.  401 

spherical,  i.  38,  45 

muscular,  v.  55 

lymphatic  vessels  of  the,  viii.  396 

Aberystwith,  a  seaside  resort,  i.  25* 

of  bone,  i.  603 

(Fig-) 

Abies  alba,  vii.  334 

of  the  axilla,  i.  319 

muscles  of,  i.  11 

balsamea,  iii.  164  ;  vii.  334 

of  the  brain,  i.  610,  679  ;  ii.  621  ; 

of  horse,  regions  of,  vii.  643 

canadensis,  v.  691 

viii.  214 

penetrating  wounds  of ,  i.  14 

excelsa,  v.  691  ;  vii.  334 

of  the  cornea,  ii.  798 

with  protrusion  of  the  pancreas, 

Fraseri,  iii.  164 

of  the  eyelid,  ii.  785 

v.  460 

nigra,  vi.  448 

of  the  larynx,  iv.  415 

regions  of  the,  i.  3  (Fig.) 

pectinata,  iii.  164 

of  the  liver,  i.  16  ;  iv.  537 

sabre  and  bayonet  wounds  of  the, 

Abietic  acid,  vii.  333 

and  dysentery,  relations  of,  ii.  552 

viii.  4 

Abomasum,  of  cattle,  vii.  649  (Fig.) 

of  the  mamma,  i.  689 

shot  wounds  of  the,  viii.  6 

Abortion,  i.  25* 

of  the  pelvirectal  space,  i.  273 

superficial  anatomy  of,  i.  2 

antiseptics  in,  i.  255 

of  the  stomach,  i.  18 

superficial  wounds  of,  i.  14 

artificial,  i.  27,  28 

of  the  tongue,  vii.  107,  115 

tumors  of,  i.  15 

as   a   complication   of  dengue,   ii. 

palmar,  i.  319 

viscera  of,  i.  3 

398 

periarticular,  viii.  339 

contusions  and  ruptures  of,  i.  14 

causes  of,  i.  25 

perirectal,  i.  273  ;  iv.  186 

walls  of,  i.  9 

classification  of,  i.  28 

perirenal,  iv.  303 

wounds  and  contusions  of  the,  i. 

criminal,  i.  27,  28 

etiology  of,  iv.  303 

13* 

law  against,  i.  29 

pathology,  iv.  804 

wounds  of,  with  extension  of  vis- 

medical testimony  in,  i.  29 

prognosis,  iv.  304 

cera,  i.  15 

diagnosis  of,  i.  26 

symptoms,  iv.  304 

Abdominal  aneurism,  i.  217 

frequency  of,  i.  26 

treatment,  iv.  304 
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Abscess. 
Adams. 


Acid,  diacetic,  in  urine,  vii.  432 

Acid,  punico-tannic,  v.  772 

Acne  rpsacea,  diagnosis,  i.  65 

difrangulic,  i.  717 

pyrogallic,  vi.  117 

pathology,  i.  65 

erucic,  v.  76 

pyroligneous,  i.  57  ;   vi.  738 

prognosis,  i.  66 

filicic.  iii.  65 

querci-tannic,  v.  255 

treatment,  i.  65 

formic,  iii.  231 

quillaic,  vi.  491 

Aconine,  i.  67 

frangulic,  i-  717 

rheotannic,  vi.  223 

Aconite,  i.  66*  (Fig.) 

fumaric,  iii.  264 

ricinoleic,  i.  788 

abstract  of.  i.  67 

f uriiric  iii.  265 

ruberythrinic,  iv.  613 

administration  of,  i.  67 

gadic,  ii.  221 

subichloric,  ii.  178  ;  iv.  613 

allied  drugs,  i.  68 

gallic,  v.  254 

salicylic,  vi   248 

and    digitalis,   antagonism  of,  vi. 

gelseminic,  iv.  237 

antiperiodic  action  of, 

i.  248 

164 

gentisic,  iii.  320 

antipyretic  action  of,  i. 

249 

as  a  cardiac  depressant,  i.  783 

glycocholic,  i.  498 

antiseptic  efficacy  of,  i. 

253 

as  an  emmenagogue,  ii.  677 

glycocholonic,  i.  498 

in  antiseptic  surgery,  i 

264 

botanical  relations  of,  i.  68 

glycodyslisic,  i.  498 

santalic,  vi.  294 

dose  of,  i.  67 

gratiolmic,  iii.  799 

sclerodic,  ii.  715 

extract  of,  i.  67 

guaiaconic,  iii.  408 

sphacelinic,  ii.  715 

fluid  extract  of.  i.  67 

guaiaretic,  iii.  408 

stearic,  i.  61 

in  dysentery,  ii-  554 

gurjunic,  iii.  413 

succinic,   in  the   blood-plasma,   i. 

Indian,  i.  68 

hippuric,  v.  260  ;  vii.  414 

554 

Japanese,  i.  68 

hyaena,  i.  61 

in  the  diagnosis  of  hydatid  cysts, 

medicinal  uses  of,  i.  67 

hydriodic,  iii.  725 

vii.  791 

poisoning  by,  i.  68 

hydrobromic,  iii.  725 

in  urine,  vii.  415 

preparations  of,  i.  68 

hydrochloric,  iii.  738 

sulphocarbolic,  vi.  683 

Aconite,  toxicology,  i.  68* 

as  a  digestive,  vii.  124 

sulphuric,  vi.  685 

Aconitine,  i.  67,  7l" 

secretion  of,  in  infants,  viii.  93 

in  urine,  vii.  419 

English,  i.  68 

hydrocyanic,  iii.  738. 

sulphurous,  vi.  686 

in  facial  neuralgia,  iii.  19 

antiseptic  efficacy  of,  i.  253 

tanacetic,  vi.  737 

Aconitum  ferox,  i.  68 

ipecacuanic,  iv.  208 

tannic,  v.  254 

heterophyllum,  i.  68 

isolactic,  iv.  376 

tartaric,  vi.  738 

lycoctonum,  i.  68 

isopropylacetic,  i.  60 

tauringallic,  i.  498 

napellus,  i.  66  (Fig.) 

isovalerianic,  i.  60;  vii.  596 

taurocholic,  i.  498 

Stcerckeanum,  i.  68 

jalapinolic,  vi.  297 

thymic,   antiseptic  efficacy  of,  i. 

variegatum,  i.  68 

iuglandic,  i.  730 

254 

Acorin,  iii.  165 

kiiiM- tannic,  iv.  312 

toxicodendric,  iv.  232 

Acormus,  vii.  9  (Fig-.) 

lactic,  iv.  376 

tropic,  i.  484 

Acorns,  v.  271 

in  urine,  vii.  415 

uramidobenzoic,  v.  259 

Acorus  calamus,  iii.  165  (Fig.) 

lactucic,  iv.  376 

uramidoisathionic,  v.  259 

Acoustic  nerve,  viii.  184 

larixinic,  iv.  380  ;  vii.  334 

uric,  v.  260  ;  vii.  413 

central  affections  of,  i.  427 

lauric,  i.  61 

valerianic,  vii.  596 

Acqui,  i.  69* 

litliic.  vii.  413 

Acidity,  i.  59* 

Acquired  hvpermetropia,  iii.  780 

lobelic,  iv.  578 

normal,  i.  59 

Acrania,  vii.  6  (Fig.) 

maizenic,  ii.  301 

of  cutaneous  excretions, 

i.  59 

Acrididie,  v.  751) 

margaric,  found  in  an  atheroma,  i. 

of  the  blood,  i.  59 

Acrinyl  sulphocyanate,  v.  76 

411  (Fig.) 

of  the  stomach,  i.  59,  60 

Acrochordon.     See  Verruca,  vii.  627 

meconic,  v.  322 

of  the  urine,  i.  5!) 

Acromion  process,  caries  of,  i.  70 

is  for,  v.  338 

pathological,  i.  59 

compound  fracture  of,  i.  70 

medullic,  i.  61 

physiological,  i.  59 

diseases  of,  i.  70 

melilotic,  iv.  708 

treatment  of  abnormal,  i 

60 

fracture  of,  i.  69;  iii.  245 

mesoxalic,  v.  260 

Acids,  antidotal  use  of,  i.  242 

injuries  of.  j.  69 

myristic,  i.  61 ;  ii.  221 

caustic  action  of,  i.  62  ; 

i.  5 

necrosis  of,  i.  70 

nitric.  v.   188 

cosmetic  employment  of, 

ii.  309 

separation  of  epiphysis,  i.  69 

nitrococic,  ii.  247 

external  uses  of,  i.  62 

Acromion  process,  injuries  and  dis- 

nitro-hydrochloric, v.  193 

in  infantile  diarrhoea,  ii. 

441 

eases  of,  i.  69* 

nitrous,  in  combination,  v.  189 

internal  use  of,  i.  62 

Acronycta  xyliniformis,  v.  757 

oleic,  i.  (il  ;  v.  295 

mineral,  antiseptic   effic 

icy  of,   i. 

Acrospores,  vi.  327 

orthoow benzoic,  vi.  248 

254 

Actsea  racemosa,  vi.  489 

osmic,  v.  381 

of  the  gastric  juice,  ii.  464 

as  an  emmenagogue,  ii.  677 

antiseptic  efficacy  of,  i.  253 

physiological,  i.  60* 

Actinomyces,  vi.  341 

oxalic,  v.  441 

poisoning  by,  i.  61 

Actinomycosis,  i.  70*  (Fig.) 

in  urine,  vii.  415  (Fig.) 

Aci Denser  Huso,  iv.  231 

miliary,  nodules  of,  iv.  787  (Fig.) 

oxalmic,  in  urine,  vii.  415 

Acne.  i.  63* 

staining  of,  iv.  765 

palmitic,  i.  61  ;  ii.  221 

and  lupus,  diagnosis,  iv. 
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Actions,  automatic,  i.  450 

paracholic,  i.  498 

artificial,  i.  63 

Active  principles,  i.  71* 

paraglycocholic,  i.  498 

ciliaris,  ii.  787 

Actual  cautery,  ii.  8 

peroamic,  poisoning  by,  v.  611 

diagnosis  of,  i.  63 

Actuaries'  life  table,  v.  24 

phenic,  i.  756.     See  A.  carbolic. 

etiology  of,  i.  63 

Aculeata,  v.  758 

phenolsul])honic,  vi.  683 

lesions  of.  i.  62 

Acupressure,  i.  73*  (Fig.) 

phosphomolybolic,     reaction     of, 

local  treatment  of,  i.  64 

healing   of    arteries    after,    i.    359 

with  morphine,  v.  337 

of  the  vulva,  vii.  692 

(Fig.) 

phosphoric,  v.  640 

papular,  i.  63 

in  arresting  hemorrhage,  i.  365; 

in  mine,  vii.  418 

pustular,  i.  63 

iii.  471  (Fig.) 

physetoleic,  i.  61 

rosacea,  i.  64 

Acupuncture,  i.  73* 

phytolaccic,  v.  769 

sebacea.     See  Seborrheal, 

vi.  362 

in  neuralgia.  V.   156 

picric,  antiseptic  efficacy  of,  i.  253 

treatment  of,  i.  63 

Adam's  apple,  iv.  3*7 :  v.  110 

podopliyllinic,  v.  737 

varieties  of,  i.  63 

Adams  County   Springs,  Ohio.  i.  74* 

polygafie,  vi.  387 

Acne-punctor,  i.  66  (Fig.) 

Adams'  fascia  Unite,  v.  380  (Fig.) 

polygonic,  i.  505 

Acne  rosacea,  i.  64*  (Fig.) 

method   for  the    relief  of    Dupuy- 

prussic.  iii.  738 

causes,  i.  65 

tren's contraction,  iii.  162(Fig.) 
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A  dam*. 
Albuminuria. 


Agarics,  list  of  edible,  iii.  283 

modes  of  cooking,  iii.  274 

poisonous  qualities   of,  communi- 
cated to  brine  and  vinegar,  iii. 
265 
Agaricus,  iii.  271,  273  (Fig.) 

acris.  iii.  278 

seruginosus,  iii.  283 

albellus,  iii.  274 

alutaceus,  iii.  275 

amygdalinus,  iii.  275 

annularius.  iii.  274 

arvensis,  iii.  277 

asper,  iii.  282 

atramentarius,  iii.  277 

bombycinus,  iii.  276 

bulbosus,  iii.  281 

bulbosus  vermis,  iii.  282 

caesarius.  iii.  275 

campestris,  i.  86  ;  ii.  717 ;  Iii.  277 

castaneus,  iii.  275 

castus,  iii.  275 

cespitosus,  iii.  275,  277 

colubrinus.  iii.  273 

comatus,  iii.  275 

consociatus,  iii.  275 

cretaceus,  iii.  278 

cuneifolius,  iii.  277 

deliciosus,  iii.  275 

eburneus.  iii.  274 

emeticus,  iii.  283 

esculentus,  iii.  276 

excoriatus.  iii.  275 

fabaceus,  iii.  277 

fascicularis,  iii.  283 

frumentaceus,  iii.  275,  276 

glandulosus,  iii.  277 

infundibuliformis,  iii.  277 

marasmius,  iii.  276 

mastoideus,  iii.  275 

melleus,  iii.  274 

muscarius,  iii.  281 

nebularis,  iii.  276 

niveus,  iii.  275 

odorus,  iii.  277 

oreades,  iii.  276 

ostreatus,  iii.  277 

pantherinus,  iii.  282 

pectinaceus,  iii.  275,  283 

peraonatus,  iii.  275 

plialloidcs,  iii.  281 

poisonous    varieties     of,    iii.    281 
(Fig.) 

pratensis,  iii.  278 

procerus,  iii.  273 

prunulus,  iii.  276 

purus,  iii.  282 

pusilus,  iii.  283 

pustulatus,  iii.  274 

rachodes,  iii.  274 

radicatus,  iii.  275 

roseus,  iii.  282 

ruber,  iii.  278 

rubes,  iii.  274 

rubescens,  iii.  274 

ruS8ula,  iii.  274 

salignus,  iii.  278 

sanguineus,  iii.  283 

scoradoneus,  iii.  276 

semiglobatus,  iii.  283 

Bqaarrosus,  iii.  276 

strobiliformis,  iii.  276 

sublateritius,  iii.  283 

sulphureus,  iii.  283 

tesselatus,  iii.  277 

tigrinus,  iii.  277 

ulmarius,  iii.  276 

vermis,  iii.  282 

violaceus,  iii.  275 
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Agaricus  volvaceus,  iii.  283 
Agassiz,  Louis,  brain  weight  of,  viii. 

163 
Age,  i.  87* 
divisions  of.  i.  88 

influence  of,  on  body  temperature, 
iii.  595 
on  hearing,  iii.  546 
on  the  accommodation,  i.  48 
varying  doses  according  to,  ii.  526 
Agenesia,  cerebral,  i.  618 
Agenya,  vii.  7  (Fig.) 
Aggregation  of  men,    psvchological 

ctTects  of  iii.  126 
Agitator  cauda?  muscle,  v.  48 
Agnew's  hernial  instrument,  iii.  638 
(Fig.) 
operation,  v.  194 
Agnine,  vi.  674 
Agony,  death,  ii.  386 
Agoraphobia,  i.  88*  ;  iii.  51  ;  vii.  688 
Agrammatism,  i.  289 
Agraphia,  i.  288 

Agriculturists,  diseases  of,  v.  275 
Agrimonia  eupatoria,  i.  89 
Agrimony,  i.  89* 
Ague,  brass-founders',  v.  276 

dumb,  iv.  146 
Ague-cake,  1.  20,  89*  ;  vi.  601 
Ahypnosis,  vi.  471 
Aiken,  i.  89* 
Ainhum.  i.  91*;  iii.  502 
Air,  i.  92* 
ammonia  in,  i.  92 
analysis  of,  i.  96 
carbonic  acid  in,  i.  92 
carbonic  oxide  in,  i.  95 
climatic  factors,  i.  97 
composition  of,  i.  92 
compressed,    therapeutic    employ- 
ment of,  i.  81  (Fig.) 
constituents  of,  i.  93 
contamination  of,  i.  93,  95 

by  gas-lights,  i.  762 
detection   of    micro-organisms    in 

the,  iv.  773  (Fig.) 
effects  of  bad,  in  the  etiology  of 

consumption,  ii.  192 
examination  of,  i.  93 
expired,    composition   of   the,    vi. 

200 
impure,  a  cause  of  infant  mortal- 
ity, iv.  14 
in  the  blood,  i.  556 
in  the  soil,  vi.  496 
in  the  tissues,  ii.  678 
nitrogen  in,  i.  93 

of  dwellings,  impurities  in  the,  vii. 
612 
standard  of  purity  of,  vii.  614 
organic  analysis  of.  i.  96 
organic  vapors  in,  i.  96 
oxygen  in.  i.  92 
ozone  in,  i.  92 

rarefied,  employment  of,  in  thera- 
peutics, i.  82 
residual,  vi.  208 
solid  matters  in,  i.  96 
sulphide  of  ammonium  in,  i.  95 
sulphuretted  hydrogen  in,  i.  95 
supply  of,  sanitary  inspection  of, 

vi.  274 
test  for  carbonic  acid  in,  i.  94 
vapors  contaminating,  i.  95 
wateryr  vapor  in,  i.  92 
Air-bath  to  obviate  tendency  to  catch- 
ing cold,  i.  467 
Air-bubbles   seen  under  the   micro- 
scope, iv.  781  (Fig.) 


Air-cushions    in   the    prevention   of 

bed-sores,  ii.  395 
Air  meter,  vii.  626  (Fig.) 
Air-passages,  vi.  199  (Fig.) 
foreign  bodies  in,  i.  98* 
pressure  in  the,  vi.  208 
upper,  simple  inflammation  of  the, 
iv.  400 
Air-pump  for  ether  microtome,  iv. 

778  (Fig.) 
Air-supplv,  sanitary   inspection  of, 

vi.  274 
Airelle  myrtille,  vii.  560 
Aix-la-Chapelle,  medical  springs  at, 

i.  1 
Aix-les-Bains,  i.  100* 
Ajaccio,  i.  101* 

Ajowan,  constituents  of,  i.  233 
Ajuga  channepitys,  i.  718;  ii.  57 

septans.  i.  718 
Akataphasia.  i.  289 
Ala  alba  tiled ialis  of  the  fourth  ven- 
tricle, viii.  178 
Ala  cinerea  of  the  fourth  ventricle, 

viii.  178 
Alabama,  history  of  yellow  fever  in, 

viii.  43 
Alalia,  i.  289 
Alanson's  method,  v.  194 
Alant  camphor,  ii.  649 
Alantoic  acid,  ii.  649 
A  lap.  i.  100* 
Alassio,  viii.  456 
Alba,  white  nervous  matter,  viii.  118 

(Fig.) 
Albany  Artesian  Well,  i.  100* 
Albicantia,  viii.  132  (Fig.) 
Albinism,  i.  101* 
Albizzia  anthelminthica,  v.  33 
Albumen,  antidotal  value  of,  i.  241 
conversion  of,  into  urea,  v.  258 
in  urine,  vii.  421 
in  urine,    quantitative    estimation 

of,  vii.  423 
living    and    dead,    difference    be- 
tween, v.  267 
tests  for,  vii.  421 

tests  for,   Oliver's  test-papers,  vii. 
423 
Albuminoid  ammonia,  vii.  700 
Albuminoid  degeneration,  i.  101.  173 
Albuminoids,  decomposition  of,  vi. 

Ill 
Albuminometer.  vii.  424  (Fig.) 
Albuminous  bodies,  products  of  pan- 
creatic digestion  of,  ii.  466 
Albuminous  principles,  i.  Ill 
Albuminuria,  adventitious,  vii.  424 
cyclic,  vii.  425 
dietetic,  vii.  425 
during  pregnancy,  vii.  425 
febrile,  vii.  426 
following  muscular  exertion,  vii. 

425  ' 
from    impeded    blood-circulation, 

vii.  425 
in  infectious  diseases,  vii.  426 
in  nervous  affections,  vii.  426 
intrinsic,  vii.  424 
mode  of  production  of,  iv.  272 
morbid,  vii.  425 
of  opium-habitues,  v.  328 
of  pregnancy,  vi.  13 
paroxysmal,  vii.  425 
physiological,  vii.  424 
prognosis  of,  vii.  426 
pseudo-,  vii.  424 

significance  of,  in  health  and  dis- 
ease, vii.  424 
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stimulants,  hypodermatic  use  of, 
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Ale  ihollsm,  acute,  Insanity  in.  iv    117 
chronic,  ami  i  sis  of. 

iv  no 
Insanltj  in.  i\    190 
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in  armies),  i  881 

ophthalmoscopic    app  arani  i  -   in, 
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Aldehyde,  I    10 
Alder,  black    I    106 
"  Alderman's  nerve,"  ii  : 
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.  table,  i   119 
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Alinjection,  definition  ol  b  rn 

efflcai  j  of,  mil  179   I 
lening  of  tin   I  - 

Alizarin,  Iv.  618 

A)k:iii  albumen  In  in  481 

A  1  k  :  1 

mineral  n  alert,  L 
inity,  i.  116" 

(if    I! 

Alkalies,  I.  114" 

■  wants,  ii.  7>;7 
uriir  .  mplot  menl  of.  ii 
■  kU  real  .114 

in  infantile  diarrlma.  ii.  411 

in  the  prevention  of  curdling  in 

milk.  \  iii.  06 
iii  the  treatment  of  gall -stoni  -.ii.109 
internal  us* •-  of,  i.  1 16 
Alkaloid,  the  iir-t  discovered, 

Alkaloi.lv  i.  71 

768     vi.  60 
of  cinchona,  i   72  .  ii.  168,  168 
of  opium,  i.  79  .  \.  889 
peptic,  vi.  m 
post-mortem,  i\ ,  7"is 
produced    in    the    normal    living 

J    \i    HI 
termination  designating,  i.  71 

urinarv  .  vi.  64 

Alkanet,  I  1 1  ~,  - 
Alkanna  red.  i    1 16 
Alkanna  tlnctoria,  i.  115.  808 
Alkaniiin.  i.  116 
Alkekenei,  i.  116* 
Allantiasis,  vi   i;7 
Allantoidea,  i.  116 
Allantoic    i.  U6*(PIg.);   ii    144 

form  of.  i    1 16 

formation  of  the,  iii.  177  (Fig;) 

morphology  of,  i.  1 10 
Alleghany  Springs,  i.  117* 
Allen.  diaries  W..  on  diseases  of  the 

tongue,  \  ii 
gall-stones,  Iv  560 

on  vitiligo,  viii.  604 
on  xanthoma,  \  ill 
Allevard,  i.  117- 
Alleyer  Cook's    hsematoxylln 

tlon,  iii.  678 
\     s's  Inhaler,  L  199  I  I" 
Ulis's  sign,  v.  194 
Mlium  sativum   iii.  808  .  \i.  61<; 
illochirla,  \i  ■ 
Mlorhj  tlmiia  cordis,  i 
Ulotriophagj  .  i    986 
AJlowaj .  T.  Johnson,  on  la.  i 
[neum,  \ 
on  priman  perineorrhaphy,  ox  pe- 
ri ncoplasl)  .  \.  681 
on  trachclorrhaph]    \i-. 
Allspic    L  118*  186 

Alh  I,  Lso-sulphoi  \  anaU 

lilde  of.  ii 
Almond  meal.  ii.  308 
Almonds,  i   118*    P 

■  Ion  and  uses  of,  i.  119 

118 
poisoning  bj    til   7i*> 


Aim  lioued): 

I.  180 
. 
mixture  of,  i.  )iy 
118 

IVTUp  of     i      U8 

ISO 

i  •-'(.( 

180 

vulgaris   i    190 
Aloes  rl   100 

181 

l  88 
allied  122 

■ 
in  emmenagogue,  i, 
121 

•  ion  of,  i.  121 
h  ription  of,  i.  121 
oi    :    189 
.-,.    i    181 
-.]    i.  LSI 

120 

121 

.    i    121     122 
.  .•     I 
124 

feigm 
circumscripta   i   124 

_  • 
fright,  iii.  50 

in  dialH  :■ 

125 
pitj  123 

pitj  rode*  uni\  124 

presenilis,  i  123 

124 
Bymptomalli    i    12;) 
Bj  phllitic,  \  i.  71'.< 
I    i    1 22 
Alpena  Well,  i. 

if  ami-dumb. 
(Fl| 
Alpha-napbtbol,  v.  108 

Alpine  <liiii.ii.  i  Pa> 

Alpinls  i  ardamomum   I 

officinaruni,  ii 
Alps,  i    U 

.11111    liellliillllio.  I  Moll     ' 

Alstonis  • 

laris    i.  7' 

'■20 
jj   690 

.    oma,  iii 
on  \  .  and  <  Ii 

|<    214 

':  •    ' 
On    ■  ,.i  rj  -lallii M 

\  ilreo,,-  IhkIv  .  7ol 

■ 

-  • 

lie  diarrhoea,  ii   441 
Alth  slis,  iv.  64S 

Altil  675 

Alum.  i.  196 
antiw  pti  of ,  I   254 

'hi  tic  .  ii    671 
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Albuminuria. 

\  HKrl.il. 


Alum  (continued)  : 

Ambulance  corps,  auxiliaries  to,  iii. 

Ammonia  works,  nuisance  from, 

viL 

cosmetic  employment  of,  ii.  309 

139 

207 

in  bread,  detection  of,  iii.  200 

first  establishment  of,  iii.  135 

Ammoniac,  i.  137*  (Fig.) 

poisoning  by,  i.  126 

in  the  armies  of  Europe,  iii.  135 

African,  source  of,  i.  382 

root,  i.  505 

in  the  U.  S.  Army,  iii.  136 

allied  plants,  i.  138 

Alum,  poisoning  by,  i.  126* 

law  organizing,  iii.  137 

as  an  expectorant,  ii.  768 

Alum  spring,  Church  Hill,  ii.  157 

necessity  for,  iii.  135 

constituents  of,  i.  233 

Alumen,  i.  126 

organization  of,  in  foreign  armies, 

plaster,  i.  138 

exsiccatum,  caustic  action  of,  ii.  6 

iii.  135 

Ammoniated  glycyrrhizin,  iv.  509 

Aluminium,  i.  126* 

in  the  U.  S.  Army,  iii.  137 

Ammonic  benzoate,  i.  488 

antiseptic  efficacy  of,  i.  253 

size  of,  in  the  armies  of  Europe, 

Amnionic  iodide,  iv.  204 

in  antiseptic  surgery,  i.  261 

iii.  138 

Amnionic  nitrate,  a  source  of  nitro- 

chloride, antiseptic  efficacy  of,  i. 

in  the  U.  S.  Army,  iii.  138 

gen  monoxide,  v.  192 

254 

Ambulance  service,  historical  sketch 

Ammonio-ferric  citrate,  iv.  227 

hydrate,  i.  126 

of,  i.  130 

Ammonio-ferric  sulphate,  iv.  229 

sulphate,  i.  126 

in  American  cities,  i.  133 

Ammonio-ferric  tartrate,  iv.  228 

Alveolar  sarcoma,  definition  of,  iii. 

in  European  cities,  i.  132 

Ammonio  -  magnesian        phosphate, 

402 

in  New  York,  i.  131 

crystals  of,  iv.  802  (Fig.) 

Alveolar  tumors,  ii.  713  (Fig.) 

Ambulance  stable,  arrangement   of, 

Ammonio-sulphate  of  aluminium 

»  i- 

Alveolus,   fracture   of,   in   tooth-ex- 

i. 130 

126 

traction,  vi.  766 

Ambulances  and  the  ambulance  ser- 

Ammonium acetate,  diaphoretic 

ac- 

Alvi  fluxus  torminosus,  ii.  546 

vice   in   larger  cities,    i.    128* 

tion  of,  ii.  425 

Alyssum  maritimum,  v.  77 

(Fig.) 

solution  of,  i.  136 

Amadou,  vi.  615 

Ambulances,  extemporized,  vii.  235 

Ammonium  benzoate,  i.  488 

Amadou-tinder,  iii.  283 

(Fig.) 

as  a  cholagogue,  ii.  109 

Amanita,  iii.  271  (Fig.) 

furniture  of,  iii.  145 

Ammonium,  bromide  of,  i.  698 

aurantiaca,  iii.  275 

in  the  U.  S.  Army,  iii.  143 

Ammonium  carbamate,  v.  258 

muscaria,  iii.  281 

number  of,  required  for  an  army, 

Ammonium,  carbonate  of,  i.  136 

Amanita?,  list  of  edible,  iii.  283 

iii.  145 

as  an  expectorant,  ii.  767 

Amaranth,  ii.  289 

place  of,  in  a  line  of  march,  i.  332 

Ammonium,  chloride  of,  ii.  99 

Amaurosis,  i.  532.  See  also  Blindness. 

wheeled,  iii.  143 

antiseptic  efficacy  of,  i.  255 

from  cerebral  lesions,  vii.  673 

Amelia,  vii.  8  (Fig.) 

as  an  expectorant,  ii.  767 

from  fright,  iii.  50 

Amelie-les-Bains,  i.  133* 

germicidal  action  of.  iii.  323 

from  lesions  of  the  corpora  quadri- 

Amenorrhea,  i.  134* 

Ammonium,  citrate  of  iron  and, 

iv. 

gemina,  ii.  304 

causes,  i.  134 

227 

in  lead  poisoning,  iv.  465 

diagnosis,  i.  134 

Ammonium  cyanate,  v.  258 

in  tumors  of  the  cerebellum,  ii.  27 

massage  in,  iv.  668 

Ammonium  iodide,  iv.  204 

intoxication,  i.  537 

prognosis,  i.  134 

Ammonium,  nitrate  of,  i.  137 

partialis  fugax,  vii.  669 

treatment,  i.  134 

Ammonium,  phosphate  of,  i.  137 

quinine,  vii.  669 

varieties,  i.  134 

as  a  cholagogue,  ii.  110 

uramiic,  v.  318  ;  vii.  669 

Amentia,  iv.  88 

Ammonium,  sulphate  of,  i.  137 

Amaurotic  cat's-eye,  first  symptom 

American  aborigines,  cranial  capac- 

antiseptic efficacy  of,  i.  255 

of  glioma    of  the  retina,    ii. 

ity  of,  ii.  25 

germicidal  action  of,  iii.  323 

811 

American  centaury,  ii.  20  ;  iii.  321 

Ammonium,   sulphate  of   iron  and, 

Amazia,  i.  687 

American  Columbo,  iii.  321 

iv.  229 

Amber,  i.  127* 

American  experience  life-table,  v.  24 

Ammonium  sulphide  in  the  air,  i 

95 

oil  of,  as  an  emmenagogue,  ii.  677 

American  ipecac,  ii.  728 

Ammonium,  tartrate  of  iron  and, 

iv. 

resin,  i.  127 

American-Swiss    food,    composition 

228 

Ambergris,  i.  127  ;*  v.  75 

of,  viii.  100 

Ammonium  urate,  vii.  437  (Fig.) 

Amblyopia,  alcoholic   and  tobacco, 

American  wormseed,  viii.  1 

Ammonium  valerianate,  v.  259 

'vii.  669 

Ametropia,  i.  46,  50 

Amnion's  horn,  viii.  142 

diabetic,  vii.  670 

means  of  determining  the  degree 

artery  of  the,  viii.  236 

ex  anopsia,  vi.  657  ;  vii.  670 

of,  i.  404 

pyramidal   elements   of   the,    viii. 

from  cerebral  lesions,  vii.  673 

measurement  of,  v.  353 

172 

from  optic  neuritis,  vii.  667 

Amidobenzene,  i.  232 

Amnion's  (Von)  operation,  v.  194 

from  partial  atrophy  of  the  optic 

Amimia,  i.  288 

Amnesia,  agenesic,  iv.  709 

nerve,  vii.  667 

Ammonia  and  ammonic  salts,  i.  135* 

periodical,  ii.  277 

hysterical,  i.  538 

Ammonia,  antidotal  use  of,  i.  242 

progressive,  in  general  paresis, 

iv. 

in  progressive  atrophy  of  the  optic 

antiseptic  efficacy  of,  i.  254 

106 

nerve,  vii.  667 

aromatic  spirit  of,  i.  135 

resulting  from  cold,  ii.  227 

reflex,  vii.  670 

as  an  expectorant,  ii.  767 

Amnesic  aphasia  from  fright,  iii. 

50 

saturnine,  vii.  669 

caustic,  ii.  5 

Amnio-allantoic  canal,  v.  166 

toxic,  vii.  669 

germicidal  action  of,  iii.  323 

Amnion,  i.  138*  (Fig.) 

scotomata  in,  vii.  668 

in  the  air,  i.  92 

diseases  of  the,  vi.  19  (Fig.) 

with  squint,  vi.  657 

in   the   prevention   of   drug  erup- 

formation  of,    ii.    145  (Fig.); 

iii. 

Ambra  grisea,  i.  127 

tions,  ii.  412 

177  (Fig.) 

Ambrein,  i.  127 

in  urine,  vii.  420 

histology  of,  i.  140  (Fig.) 

Ambulance,    Abbot- Downing   Com- 

liniment of,  i.  136 

human';  i.  139  (Fig.) 

pany's,  i.  128  (Fig.) 

poisoning  by.  i.  137 

in  the  chick,  i.  138  (Fig.) 

armv,  i.  128 

spirit  of,  i.  135 

in  the  rabbit,  i.  139  (Fig.) 

Bellevue  Hospital,  i.  128  (Fig.) 

stronger  water  of,  i.  135 

Amniota,  i.  116 

description  of,  i.  129 

urate  of,  found  in  the  urine,  iv. 

Amniotic  fluid,  i.  140 

field,  iii.  132 

802  (Fig.) 

composition  of,  i.  141 

loading  a  litter  upon,  vii.  227 

water  of,  i.  135 

functions  of,  i.  140 

manner  of  hitching  the  horse  to,  i. 

Ammonia  carmine  solutions  for  stain- 

origin of,  i.  141 

130 

ing,  iii.  674 

quantity  of,  i.  141 

New  York  Hospital,  i.  128  (Fig.) 

Ammonia     manufacturers,    diseases 

swallowing  of,  by  the  foetus,  i. 

140 

transportation  of  injured  by,  i.  132 

of,  v.  276 

Amoeba  polypodia,  reproduction 

in, 

(Fig.) 

Ammonia,  poisoning  by,  i.  137* 

viii.  439  (Fig.) 
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Ami  -'  t  T I 

Ampli  litlon  of, 

Am;  '  i)i'-  c.\  mi 

Amphicn 

Anipbiozui,  crania]  nerves  in,  ii  820 

Amphistoma  bominl 

Amphoric  breathing    il  84 

Ampulla  "f  the  Fallopian  tube,  \ii. 

of  tl  vii.  81  (I 

Ampulla  in  tii<-  mamm 
Ampullarea  nen  i   II 
Amputation,  L  I  r."    I 

\ i-  tin   ih< >uldcr  ji 'in! .  i    168 
,'iinnl.  i.  (62 
aflfa  ling  mortality,  i   166 
mortality,  i    166 
.!  i-in.il   \  ai  i\   follow  in-    i    1  ">4 
antisepsis   in,  affecting  mortality, 

i    I 
artificial  lupport  all 

•  in-  ankl<-    I     166 

the  elbow  .  i    160   I' 

at  tin-  hip    i     I 
at  tli>'  km  ■     .    168    ; 
at  the  shouldci    i    161  1 1 
at  the  wrist,  i    159     I 

169 
Chopart's,  i    164    I 

'  the  stump  att<r.  i    164 
circular  method    I    148   r  . 

parison  , ,f  methods  of,  i.  151 
iplications  (if.  i    r. I 

:     111 

definition  of,  i    1 12 

double  incision  circular  metb 

148 
flap  method    i   150   P 
for  bone  d  145 

for  burnt   i    ill 

for  cicatricial  contractions,  i  l  16 
impound  dislocation,  i    l  i"> 
foi  I  fracture   i    ill 

for  deformilb  -    I    1 1"> 
for  1 15 

145 
tinds,  I   145  ;  viii.  82 
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for  lacerate.!  wounds,  i    111 
for  I  148 
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169 

his-  142 

Indications  I 
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metb 
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■ 
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d  method,  i    149    I 
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preparations  for.  i   146 
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primary 
prognosis  "f .  i.  154 

ingular  Hap,  i    150    I 
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:.ilal_\  .1     146 

e  incision,  <  irculai 

Bubastragaioid,  i   168 
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-  me  s,  i   166 

L  164 
.military  flaps,  i    160     1 
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i lir.'.iirh  the  m< 
time  for,  i   146 
transcondj  loid,  "f  leg    i    169 
Amputation-neuroma,  «    1 70   1 

l!'4 

Amu- 

anus   il  849     v.  194 
Amyelenic  neuroma,   definilti 

iii.  402 
Amygdala  amara,  I   11s 

dulcta,  i.  119 
Amygdala,  "f  brain,  viii.   186 

152    Fig.    172 
tmygdalse,  ril   129    I 
tmygdalin,  i   119 
Imvgdallni 
Imygdaliths,  ii   260 
\m\  gdaloid  nucleus,  rili 
\im\  gdalus  communis   i  118   I 
Amj  1  nitrite,  t    190 

n  of.  in  lowering  : 

in 
AmyU  m    i    I7;c 
Amyllc  alcohol,  i  17 
Amylic  nitrite.  » 
Ann  1"  riy<  •  t in.  iii 
Amyloid  degeneration,  i.  178* 
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■   'Us  symptoms  in.  , 
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pn  . 
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una.  i    I 

respirator}  orjrnns  in,  i 
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s\  mptoms,  i    l"s4 
i<  mperatore  in   i 

the  eye  in.  i 
treatment,  i 

7 

\iii    77 
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in  olistc •:  r 
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Amoeba. 

Aneurism, 

Anaesthesia  (continued)  : 

Anchylosis  (continued)  : 

Aneurism  (continued) : 

in  diphtheria,  ii.  472 

of  the  knee,  treatment,  viii.  366 

internal,  i.  202 

in  labor,  iv.  323 

prophylaxis  of,  i.  200 

intracranial,  diagnosis  of,  i.  679 

induction  of,  i.  191  (Fig.) 

treatment  of,  i.  200  (Fig.) 

medical,  i.  202 

during  sleep,  i.  194 

true,  i.  200 

of  branches  of  abdominal  aorta,  i. 

local,  i.  197  (Fig.) 

Anchylostomum  duodenale,   v.    134 

218 

from  ether  spray,  ii.  725 

(Fig.)  ;  vii.  793 

of  the  aorta,  frequency  of,  i.  288 

produced  bv  tuning-fork,  vii 

332 

ovum  of,  iv.  795  (Fig.) 

pain  in,  v.  455 

mixed,  i.  193" 

Ancistrodon  atrofuscus,  vi.  166 

sputa  in,  ii.  770 

muscular,  v.  58 

contortrix,  head  of,  vi.  166  (Fig.) 

of  the  arch  of  the  aorta,  i.  22:> 

of  the  larynx,  viii.  373 

piscivorus,  vi.  166,  173 

of  the  ascending  aorta,  i.  223 

sexual,  vi".  398 

pugnax,  vi.  166 

of  the  descending  aorta,  i.  224 

spinal,  vi.  542 

Anconeus  muscle,  anomalies  of,  v.  45 

of  the  dorsalis  pedis  artery  follow- 

stages of,  i.  190 

Andabre  (mineral  spring),  i.  202* 

ing  a  sprain,  iii.  217 

Anaesthetics,  i.  188*  (Fig.) 

Andaman  Islanders,  cranial  capacity 

of  the  heart,  iii.  547 

accidents  during  administration  of. 

of,  ii.  25 

of  the  root  of  aorta,  i.  223 

i.  193 

Anderson's  (McCall)  ointment,  v.  292 

of  the  transverse  arch  of  the  aorta. 

action  of,  i.  189 

Andira  araroba,  ii.  156 

i.  223 

administration  of,  i.  191  (Fig.) 

Andrews'  ischiatic  crutch  for  hip  dis- 

of the  vertebral  arteryr,  v.  116 

contra  indications  of,  i.  191 

ease,  v.  377  (Fig.) 

orbital,  v.  362  (Fig.) 

criminal  use  of,  i.  193 

Andrews,  Edmund,  on  diagnosis  and 

passive  clot  in,  i.  203 

deaths  from,  i.  190 

wounds  of  the  spinal  cord,  vi. 

physical  diagnosis  of,  ii.  90 

history  of,  i.  188 

560 

racemose,  i.  216 

in  tracheotomy,  vii.  175 

ou    malformations,    injuries,    and 

ruptured,  i.  203 

inhalers  for  administering,  i. 

192 

new  growths  of  the  male  geni- 

spontaneous, i.  202 

(Fig.) 

tal  organs,  iii.  306 

surgical,  i.  202 

kind  of,  used  in  different  places,  i. 

Anelectrotonus,  ii.  650  ;  v.  138 

thoracic,  i.  219 

189 

Anel's  method  of  treatment  of  aneu- 

traumatic, i.  214 

medico  -  legal    considerations 

con- 

rism,  i.  208 

treatment  of,  by  Anel's  method,  i. 

cerning,  i.  194 

Anel's  operation,  v.  194 

208 

relative   safety  of  different  kinds, 

Anemometer,  vii.  626  (Fig.) 

by  coagulating  injections,  i.  213 

i.  189 

Anemone  patens,  vi.  83 

by  compression  of  the  artery,  i. 

use  of,  in  obstetrical  practice,  i 

195 

pratensis,  vi.  83 

"210 

in  tonsillotomy,  vii.  143 

Pulsatilla,  vi.  83  (Fig.) 

by  distal  ligature,  i.  212 

ADagnostakis's  operation,  v.  194 

nemorosa,  vi.  83 

by  elastic  pressure,  i.  211 

Analgesia,  vi.  392 

nuttalliana,  vi.  83 

by  flexion  of  limb,  i.  212 

Analgesics,  i.  236 

Anemones,  i.  68 

by  galvano-puncture,  i.  214 

Anam  ulcer,  vii.  382 

Anemouic  aeid,  i.  68 

by  introduction  of  solid  bodies, 

Aname  Heutzii,  v.  747 

Anemonin,  i.  68  ;  vi.  83 

i.  213 

Aname  Rileyi.  v.  747 

Anencephalians,  i.  655 

bv  manipulation  or  malaxation, 

Anamirta  cocculus,  v.  686  (Fig.) 

Anethene,  i.  233 

"i.  212 

Anamirta  paniculata,  v.  686  (Fig 

.) 

Anethol,  i.  233 

by  metallic  suture,  i.  210 

Anaparonymy  in  anatomical  termin- 

in fennel,  iii.  61 

by  Moore's  method,  i.  213 

ology,  viii.  519 

Anethum  graveolens,  ii.  46!* 

by  the  Hunterian  method,  i.  208 

Auaphrodisiacs,  i.  199* 

Aneurism,  i.  202*  (Fig.) 

by  the  method  of  Antyllus.  i.  207 

Anaplastic  action  of  contagia,  ii. 

282 

abdominal,  i.  217 

true,  i.  202 

Anaplasty,  v.  703 

active  clot  in,  i.  203 

valvular,  of  the  heart,  iii.  548 

Anasarca,  i.  199*  ;  ii.  533 

and   branchial  cyst,  diagnosis  of, 

varicose,  i.  214 

and  oedema,   distinction  between, 

i.  683 

Aneurism,  abdominal,  i.  217* 

i.  199 

arterio- venous,  i.  214  (Fig.) 

and  intestinal  colic,  diagnosis  of. 

dependent  upon  atheroma,  ii.  687 

treatment  of,  i.  215 

ii.  233 

gross  appearances  in,  i.  199 

by  anastomosis,  i.  216 

and  pancreatic  cyst,  differential  di- 

occurring in  hydremia,  i.  178 

cirroid,  i.  216 

agnosis,  v.  482 

treatment  of,  i.  199 

classification,  i.  202 

compression  of  aorta  in,  i.  358 

Anastomotica  magna  artery,  viii 

543 

consecutive,  i.  202 

differential  diagnosis,  i.  218 

(Fig.) 

cure  of,  by  blood-clot,  i.  203 

etiology,  i.  217 

anomalies  of,  i.  353 

diffused,  i.  202 

exciting  causes,  i.  217 

Anatomical  terminology,  viii.  515 

dissecting,  i.  216 

morbid  anatomy,  i.  217 

Anatomical  tubercle,  v.  280 

electrolysis  in  the  treatment  of,  ii. 

physical  signs,  i.  217 

Anatomy,    legal    provision    for 

the 

655" 

predisposing  causes,  i.  217 

study  of,  ii.  517 

encysted,  i.  202 

prognosis,  i.  218 

Anatripsis,  iv.  643 

causes,  i.  204 

symptoms,  i.  217 

Ancestral  series  of  man,  ii.  737, 

738 

composition   of  wall   of,  i.  202 

treatment,  i.  219 

Anchusa  italica,  i.  718 

(Fig.) 

Aneurism,  thoracic,  i.  219* 

officinalis,  i.  606,  718 

diagnosis,  i.  206 

alterations  of  voice  in,  i.  220 

tinctoria,  i.  115 

direction  of  growth  of,  i.  203 

case  of,  i.  3  (Fig.) 

Ankyloblepharon,  ii.  791 

prognosis  of,  i.  207 

cough  in,  i.  221 

Anchyloglossia,  vii.  114 

spontaneous  cure  of,  i.  205 

diagnosis,  i.  224 

Anchyloglossus,  vii.  106 

symptoms  and  progress,  i.  205 

difference  in  size  of  pupils  in,  i.  221 

Anchylosis,  i.  200*  (Fig.)  ;  viii.  , 

345 

treatment,  i.  207 

dysphagia  in.  i.  221 

apparent,  i.  200 

external,  i.  202 

dyspnoea  in,  i.  220 

causes  of,  i.  200 

false,  i.  202 

emaciation,  i.  221 

diagnosis  of,  i.  200 

femoral,   Bell's   case  with  double 

engorgement  of  vena  cava,  i.  221 

false,  i.  200 

artery,  i.  356  (Fig.) 

etiology,  i.  219 

fibrous,  cureof ,  by  bonesetters,  i 

.605 

following  shot  injuries  of  arteries, 

galvano-puncture  in.  i.  226 

of  the  hip,  osteotomy  for,  v. 

391 

viii.  24 

pain  in,  i.  220  ;  v.  455 

(Fig.) 

fusiform,  i.  202 

pathology,  i.  219 

resection  for,  -wi.  191  (Fig.) 

in   the  neck,   pressure  symptoms 

physical  signs  of,  i.  221 

of  the  jaw,  iv.  252 

from,  v.  114 

prognosis,  i.  225 

G13 
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Idol  m   i 

impute- 

\ 

lii  in.  i.  8 

1 '-» 4 

\  irlallnoua  and  tonsillitis, 

l  :  t 

lyplliliUC      all. I    loliMllll. 

.  i :     1  ■ :  I 

maligna,    11.    469 

action  <.f  the  ->  mpalhetii 

electricity  ii.     I   684 
epidemics  of, 

Iii-' 

nitrite  of  aim  I  in. 

pain  in.  \     154 

..i-i-  "l .  i.  229 
si  mpton 
theories  of,  I 
menl  of, 
Angiocholeitls  from  gall  stoni 

664 
Angiograph,  vi   - 

A 

and  bronchial  cyst,  diagnosis  of.  i. 

■  rnous,  i    .  .  v.  101 

<>f  the  liver,  >•• 
definition  of,  iii  401 
diagnosis  of,  vii. 
electrolysia  in  the  treatment 

in  ill.- 1\  mpanum,  \  ii.  .'{'.7   i 
of  the  eyelids,  ii.  B 
of  the  kidney,  Iv.  ""i 
of  the  orliit.'ii   818     r, 
of  the  parotid  gland,  \ .  519 
of  tin-  tongue,  \ii.  1 1'-'.  1 16 
<.f  the  tonsil,  vii    166 
simplex,  I   880  i  I 
Angiomi  u  r,  \  i.  s7.  526 
\  i   900 
800 

■ii.   composition  of, 

viii 

\  '   .  •   -     :.i.   ■„'"> 

•  in:ili~.  h 
Angular  curvature  of  the  >i>in«-.  \ 

Angul  -    for  aiir.il   <  \ainilia- 

ii. hi-  ||  "•:;   r 
881 

:-     1     187 

Anheia  amplicmi  •  ina,  \  ii.  1 19 
1  19 

;  19 

:  U 
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Anbi  I 

• 
Anilii 

Jning   iii  • 
blui 
blu<  aing,  iii.  ■ 

lion  of.  upon  the  skin,  ii 
10 ; 
dyi 

eruptions  from.     >•  •  Ik    natitu. 
Aniline,  poisoning  by,  i    - 

Animal  Coloril  n.    .'-J? 

Animal  food    i    1  19 

Animal  matter  in  irater,  \ii.  704  714 

Animal  oil.  ii.  177 
Animal  Man  b    II    417 
Animal    Vai  i  illation         >•  ■     I 

Anin.  788 

•  a*-*  ill,   i 
.-.-..fin  arm. 
.i  in,  iii.  BE 
post  mortem    I  -xaininalioii    of,   vii. 

Animation  suspended,  length  of  pe- 
riod of.  1 

meana  ol  by  artifli 

piration,  i.  81 
Aniridia,  shining  of  the 
899 

Anise,  i   882*  (F 
allied  plants,  . 
constituents  of,  i 
habitat,  I 

preparationi  of,  i.  888 
Anise  itai   i   884*  1 1 
Anisometropia,  i  62  .  i 
Ankle-clonus   \i   770 
Ankle  Joint,  i   2.14*    Fig  I 
amputation  al  the,  i   166   r 
for  >lioi  injuries,  viii   82 
bursa  of.  i    739 
contusion  of,  in  >ln.t  injuries,  viii. 

18 
disease  of.  viii    864 
apparatus  for  the  treatment  of, 

\    880  (Fl 
diagnosis,  \  ii 
treatment,  viii.  ;!<;t 
dislocations  of  the,  ii.  ">14 

-ion  of,  for  shot  injuries,  viii 
88 
history  of  excision 
normal  moti.  ■  .    . 

osteitis  of  tin    i 
resection  of,  i  i.  194   Fig  ) 
history,  \  i    194 
Indications  vi   194 
methods,  vi.  r.14 
results,  v  i   194 
■hoi  «  ounds  of  the,  viii  G 
-\  ii..\  jii-  ,,f  ii,,-    viii.  884 
•rounds  of,  It 
Ank\  loblepharon,  ii   7;u 
Ankylosis  I  900;  ri 

ehffUu  • 
Ankylostomum    duodenale, 

h    796    i 

■ 

miarv 
m  ulai    t  I 
Annatto,  i 

rolutkm,    viii      169 

not. 
Annulus  tcndinosus    of    the  drum- 
mi  mbrani 
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tioi  ■ 

In  in  I 

of  \. 
Anophthah 

in  cholera   II   189 

ihe  utcru 

Antennaria  dioica,  Ii  . 

/' 

■  . 
viii.    14u 
■  ior  ot.liij  ii 
thigh,  ii    5   ! 
Anterior  pillar  L  186. 

See  1    ' 

.  ol    tbt    hut  . 

Anilii  In. i  -  i  ephalometer,  ii    H 
Anthelmintic  enemaia   ii.  099 
Anthelmi  887* 

'. 

).\  rethrum,  « 
Antheridium  of  the  mould  fungus, 
\i 

;iu-  of,  i 

iv.  785     \i  .'{86 

diagnosis,  i.  240 

intestinal,  i.  -   B 

ii'iliiim  of.  i    . 

pathology  of,  L   i    - 

pn  . 

propbyuu 

symptoms   i 

1  realm,  nt.  i.  I 
Anthi  folium,  ii   B 

Anih:  sembUnce  of ,  to  msssj 

ii. 
Anthropopbobia,  ii 
Antlalbumate, 
Antialbumid,  il 
Antiall 
Antiarin,  It. 

cb<  micsil,  i.  241 

dj  namic,  i  244 

Inorganii  i  In  mica],  i.  I 
banical,  L 
ink  chemical,  i.  241 

phi 
Antffebrin  lilide,  viii. 

Anlii-'iia.  \  ii.  '■  I 
Antihi  liv.  i.  444    1" 
AntUope  ilori 

Antimoiiial  powder,   i.  244 
Antimony,  i.  244* 

mid 

I 
1. utter  of.  poisoning  by,  L  247 
<  ..inj>.  uinl  pills  of.  i.  I 
crude   1 

oxide  of.  i.  244 
distribution  of,  in  tbe  !«<■* 
rption,  \. 
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Aneurism. 
Apoplexy. 


Antimony  (continued): 

poisoning  by,  i.  245 

preparations  of,  i.  244 

properties  of,  i.  244 

purified  sulphide  of,  i.  245 

sulphide  of,  i.  244 

sulphurated,  i.  245 

terchloride   of,  caustic   action  of, 
ii.  7 
poisoning  by,  i.  247 

therapeutic  action  of,  i.  245 
Antimony,  poisoning  by,  i.  245* 
Antimony  and  potassium  tartrate,  i. 
245 

as  an  expectorant,  ii.  766 

diaphoretic  action  of,  ii.  425 

poisoning  by,  i.  246 
Antipeptone,  ii.  467 
Antiperiodics,  i.  247* 
Aniiperistalsis,  iv.  165 

in  the  production  of  intussuscep- 
tion, viii.  310 

in  smooth  muscular  tissue,  v.  73 
Antipyretic  action  of  cold,  ii.  229 
Antipyretics,  i.  248* 

in  infantile  diarrhoea,  ii.  441 

in  typhoid  fever,  iii.  91 
Antipyrine,  i.  251* 

antipyretic  action  of,  i.  250 

in  fever,  iii.  70 
Antirrhinum,  iii.  233 
Antiscolics,  i.  237 
Antispasmodic  enemata,  ii.  691 
Antispasmodics,  i.  268* 

in  infantile  diarrhoea,  ii.  440 
Antisudorifics,  i.  268* 
Antitragus,  i.  444  (Fig.) 
Anti-vaccination,  vii.  555 
Anti/.ymotics,  i.  251.  See  Antiseptics. 
Antisepsis  in  cataract  operations, i. 807 

in  lithotomy,  iv.  518 
Antiseptic  and  aseptic  surgery,  dis- 
tinction between,  i.  258 
Antiseptic  diuretics,  ii.  522 
Antiseptics,  i.  251* 

comparative  value  of,  i.  253 

eminent,  i.  253 

experiments  with,  i.  252 

feeble,  i.  255 

in  abortion  and  labor  cases,  i.  255* 

in  infantile  diarrhoea,  ii.  441 

in  middle-ear  disease,  ii.  595.  604 

in  military  service,  i.  266  (Fig.) 

in  surgery,  i.  256  (Fig.) 

in  whooping-cough,  vii.  759 

mode  of  action  of,  i.  251 

moderate,  i.  254 

strong,  i.  254 

used  to  preserve  food  prod  nets,  i. 
252 

very  feeble,  i.  255 

very  strong,  i.  253 
Antiseptics  in  surgery,  i.  256*  (Fig.) 

alcohol,  i.  261 

aluminium  acetate,  i.  261 

application  of  dressing,  i.  259  (Fig.) 

benzoic  acid,  i.  261 

bismuth  subnitrate,  i.  262 

boracic  acid,  i.  262 

boro-glyceride,  i.  262 

bromine  in,  i.  262 

carbolic  acid,  i.  262 

chlorine,  i.  262 

corrosive  sublimate,  i.  263 

eucalyptus,  i.  262 

germ  theory  the  basis  of,  i.  257 

glycerine,  i.  262 

history  of,  i.  256 

hydrogen  peroxide,  i.  264 


Antiseptics  in  sunrcrjr  (continued): 

iodine,  i.  263 

iodoform,  i.  263 

Lister's  work  in,  i.  267 

materials  for,  i.  258  (Fig.) 

mercuric  chloride,  i.  263 

misconceptions  concerning,  i.  258 

naphthaline,  i.  264 

oxygenated  water  in,  i.  264 

potassium  permanganate,  i.  264 

preparation  of  sponges,  i.  265 

resorcin,  i.  264 

salicylic  acid,  i.  264 

sugar,  i.  264 

technique  of  method,  i.  259 

terchlorphenol,  i.  265 

thymol,  i.  264 

zinc  chloride,  i.  265 
Antitragicus  muscle,  i.  444 
Antrum  Highmori  testis,  vii.  28 

mastoideum,  ii.  613 

maxillary,    diseases    of,    iv.    242 
(Pig.)  :  v.  369 

measurements  of.  vii.  659 

polypus  of,  iv.  242 

suppuration  in,  iv.  241 
Ants,  v.  758 

Antyllus,    method  of,   in    the  treat- 
ment of  aneurism,  i.  207 
Antyllus's  operation,  v.  194 
Anus,  iv.  174 

abscess  near,  i.  273 

anomalies  of  the  sphincter  of,  v. 
53  (Fig.) 

artificial,    in   strangulated   hernia, 
viii.  298 
operation  for,  ii.  248 

chancre  of,  i.  277  ;  ii.  68 

chancroid  of,  i.  277 

condylomata  of,  i.  285 

congenital  absence  of,  i.  286  (Fig.) 

congenital  malformations  of,  iv.175 

diseases  of  the,  i.  269  (Fig.) 

eczema  of  the,  ii.  638 

fissure  of,  i.  275 

fistula  of,  i.  274  (Fig.) 

lymphatic  vessels  of,  viii.  397,  399 

manual  exploration    through   the, 
vi.  150 

mucous  patches  of,  i.  277 

neuralgia  of,  i.  286 

pruritus  of,  i.  285 

spasm  of  sphincter  of,  i.  286 

syphilitic  lesions  of,  i.  277 
Anus  and  rectum,  diseases  of,  i.  269* 

(Fig.) 
Anvil  (of  the  tympanum),  anatomy 

of,  vii.  339  (Fig.) 
Anxiety,  iii.  50 
Aorta,  I.  288* 

abdominal,  anatomical  relations  of 
the,  i.  2 
aneurism  of,  i.  217 
compression  of,  i.  358 

aneurism  of,  i.  217,  219,  223 

anomalies  of,  i.  347  (Fig.) 

anomalous  branches  of  arch  of,  i. 
348  (Fig.) 

arch  of,  aneurism  of,  i.  224 

compression  of,  increase   of   peri- 
stalsis from,  iv.  164 

divisions  of,  i.  288 

double,  i.  348  (Fig.) 

measurements  of.  i.  288 

relations  of  the,  vii.  71 

small  size  of,  in  chlorosis,  ii.  107 

thoracic,  aneurism  of,  i.  219 

transposition   of,    with  change  of 
position  of  the  heart,  vii.  243 


Aortic  valves,  diagnosis  of  murmurs 
at.  ii.  87  (Fig.) 

diseases  of,  iii.  586 

murmurs  in  disease  of,  iii.  550 
Ape-fissure,  viii.  162 
Apes,  resemblance  of,  toman,  ii.  737 
Apex-beat,  location  of  the,  ii.  85 
Apex  process  of  the  nerve  elements 
of  the  cerebral  cortex,  viii.  170 
Aphakia,  i.  52  ;  iii.  782  (Fig.) 
Aphaniptera,  v.  755 
Aphasia,  ii.  34  (Fig.)  ;  vii.  685 

ataxic,  i.  289 

and  deafness  in  localized  brain  dis- 
ease, i.  427 

amnesic,  i.  289 

cerebral  lesions  causing,  i.  290 

diagnosis  of,  i.  291 

duration  of,  i.  290 

epileptic,  ii.  701 

following  lesion  of  the  corpus  stria- 
tum, ii.  306 

mental  disorder  accompanying,  i. 
291 

of  conduction  of  Wernicke,  viii.  218 

prognosis  of,  i.  291 

seat  of  lesions  causing,  i.  290 

spontaneous  cure  of,  i.  291 

symptoms  of,  i.  289 

synonyms  of,  i.  289 

syphilitic,  i.  666  ;  vi.  727 

the  intellect  in  cases  of,  i.  291 
Aphasia,  agraphia,  amimia,  i.  288* 
Aphasic,    testamentary    capacity   of 

an,  i.  292 
Aphemia,  i.  289 
Aphis  chinensis,  v.  254 
Aphonia,  i.  289  ;  vii.  686 

spastica,  viii.  375 
Aphrasia,  i.  289 
Aphrodisiacs,  i.  292* 
Aphtha-,  i.  292*  (Fig.) 

epizootica\  iii.  218 

of  the  tongue,  vii.  108 
Aphthenxia,  i.  289 
Aphthongia.  i.  289 
Apidse,  v.  760 
Apiin,  i.  233  ;  v.  521 
Apiol,  i.  233  ;  v.  521 

in  dysmenorrhea,  ii.  558 
Apium  graveolens,  v.  521 

sativum,  v.  520 
Aplasia,  laminar,  iii.  16  (Fig.) 
Aplopappus  venetus,  ii.  356 
Apneumatosis.  i.  408 
Apncea,  ii.  386  ;  vi.  206 
Apocynum  androsemifolium,  iii.  613 

eannabinum,  ii.  524  ;  iii.  613 
Apollinaris,  i.  293* 
Apomorphine,  i.  72  ;  v.  325 

as  an  emetic,  ii.  671 

as  an  expectorant,  ii.  766 

hypodermatic  use  of,  iii.  795 
Aponeurosis,  iii.  33 

brachial,  i.  306 

palmar,- i.  316 
Aponeurotomy,  vi.  777 
Apoplectiform  attacks  in  tumors  of 

the  brain,  i.  669 
Apoplexy,  i.  293*;  623 

and  alcoholic  coma,  differential 
diagnosis  of,  ii.  255 

cerebral,  and  coal-gas  poisoning, 
diagnosis  of,  ii.  215 

death  from,  distinguished  from 
poisoning  by  hydrocyanic 
acid,  iii.  745 

haemorrhage  into  the  corpus  stria- 
tum, ii.  305 
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Apopli 

-\  mptom 
■ 
A|- 

A | Mil  I  in.',  i    21*1 

A  pot  hi 
Ap|>aralus,  orthopedii    ii 

116  iv.   i   B70  -  - 
prothetii 

in! 
Appendicitis   h 
Appendix   \,  rmiform   iv.  178 

hernia  "f.  i   I 

measurements  "f .  i  ii  t 
rtiou  "f  Intestii  i 
Apperception,  vii.  I 
Ap|  •  ■   ' 

disorder  of,  in  dyspepsia,  ii 

modiflcationj  <>i.  i   908 

Donnal,  i   905 

perrersioi  96  ;  ii    106 

Apple  of  Peru,  \i  881    I 
Appolito'i  suture,  \    194  i  Fiji. 
Apprehension,  iii   BO 
Apraxia,  viii.  918 
Apricots, 
Aprosopa,  vii.  7 
Aptera   <    760 
Aqua   h    7"" 

antmoniai  i    188 

(pectorant,  ii.  787 

chlori,  ii   H>1 

•  ntalla,  ii 

fnriiv  \    188 
pimentae   i    118 
orientalii  I  Hebra)   ii   309 
regl 

Aquamalarial  ferer,  i.  -.".'7 
Aquapuncture,  i   7:t 

Aqueduct  i"f  Sylvius),  viii  !'-''.' 
■ 
tibull,  ii.  669  |  i 

-   i    1 98 

.  om position  of,  vii  94  i 
•  lopmenl  of,  i: 
Aquula  Cotunnii,  II 

hi 

"il  7 
mills,  ipinal,  \ 
Ar  u  hnold   cen  bral,  rill    11 1  (Fig.  i 

m  "f    ni  ::.-  initj     n     T< » 

Inal,  viii.  478 
noidea    i    711 

\  •  i  •■in.  !.  r     \     i'. 

quinqui  I 

. 
\ 

Arln.r  |um,  viii 

■:• 
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Arboi  i 

Arbul 

Arc  t  • 

■ 
Arch 

p  ilin.ir    anomalies  ■  •!    i    888 

'  .    I 
superficial,  i.  8  • 
plantar,  \  ur%  ii  in  dif- 

fer«  .'10 

An  Ii  i  iropurpun 

An  hea   brani  bial    i    181 

Archiblast,  ii   I 

Archiblaatic  origin  ><i  primitive  ti* 

Archinard,    P    1.  ipinal 

meningitis,  \  I 
on  chronic  spinal  meningitis 
on  hypertrophic  ipinal  pachymen 

ingilis,  v 
on  spina]  irritation,  \  i 
on  spinal  meningeal  hemorrhage 

vi 

Architectural    terms    applicable   t<> 

brain,  viii.  118 
Arcifonn  fibres,  viii   190 
Arco   i   99 

Arctium  bardana,  i.  718 
lappa,  i 
minus,  i   7H» 
Arctoetapb)  los  jriaui  i    I   888 

iivu  urai,  i  4"-'-' 
Arcua  senilis  i.  988*  i  ii  988 
Ardor,  \i 

Ardor  urinae   relh  f  of,  UJ 
Are,  vii   I 

Celd,  i.  184  (F 
embryonalis,  pellucida,  vnM-ulosa, 

eb 
germinatira,  i  mm  (F  _ 

,   I   800   Fig 
pellucida,  i  :tiHi  ,  r 
raa  uloaa 

i  ortlcal,  "f  brain,  ii.  88   Fig 
vreca  catechu,  i   3(>4     ii.  :t 
\i.  i  .i  nut,  i   ■ 
An  naria  rubra,  i  304* 
Areola  "f  the  mammw,  i.  685 
i:ir  dasue,  ii.  870 
-  |>i  rsii  us   \    7 1 1 
reflexua,  v.  744    I 
Argel  leaves  in  Alexandria  senna,  vi. 

ii«  cyanide,  ii    848  .  vi 
iodide,  vi    1 18 
nitrate,  \  i    i  i'.' 

fur  -t:iini!iL.r  tissues,  iii.  679 
oxide   i 

ntine    vii.  152 
<    788 
Argyll  Robertson  pupil,  v.  194 
Argyll  Robertson's  operation 
Argyll  Robertson  symptom,  v.  689 
Argj  ria,  i   :i<H* 
Arhj  thmis  i  "nii*   % 
Ariel  ne,  ii 

riphj  Hum,  ^  ii 
Aristolochia  reti<  ulal 

188    ; 
Arithmetic  and  in<  trologj    ril 
Aritona,  i   :t(M*  (ch  i 
Arkansas,  history  of  yellow  fi  n 

vi:: 
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184 

Arm    amputate  ii  of ,  i    II 

lot  injur). 

:;19 

i  85] 

ap|  mj  >.f.  i 

lilt   III  lis,     , 

Of  ii  '    \ii    BOS 

arti-rii ->■    of,    auoru  351 

1  ■  1  : 

■viii-  ! 

.•- 

191    I 
iniui 

lympbai  . 

lymphatk  I  888 

lymphatii  '   viii.  39;. 

muscles  >.f  i  H06 

• 
muscular  atroph)  of,  1  :fl9 
nerres  of,  i 
neuralgia  «'f.  . 
neuritis  In  the,  i  320 
neuroma  "f.  i  :s2i 
891 

■In  t   WOUI 

\  i  i  i    4 
shape  of,  i.  306 
■hot  wounds  "f  the,  viii.  0 
skin  of,  I 
tumors  of,  1  891 
veins  of   am  viii  808 

■rounds 
Ann.   applied   anatomy    of,  i.  908* 

Arm  .1  in jurit  - 

Annies,  tuberculosis  in.  i 
Armors*  ia-  radix,  iii    1 
Ann  ]>ii       v 
Anna,  artificial,  i 

Army,   ambulances  for  the,  iii    148 
(Fl| 

diseases  in.  i 

examination  of  recruits  fur  ii  788 

field    hospital 
■ 

hospital  corps  <>f  the,  \ 

hospitals,  i 

uriiiy  Itch,  vi    1 

life,  hj  dent  «.f.  ii: 
mcdii-nl   department,  i  i 
111    108 

intilii  nl   - 

in 
Mir  l  k  of .  iii 

1     B    i  ipply  table  <>f  the  n ■■ 
Miniiil.  iii    108 
Army    and    navj      r<  lath 

medical  offb  era  in,  v   108 
Arm  122* 

adj  namhv  i 

•  in ir  animals, 
boliatn,  i   :i:'.l 
choli 

<  lir..iiic   ilii.rrl. 
cliin.iii. 

-■  ntery,  i 
lii-.-iri  strain,  il 

liillirr:i|..]ii:i     i     881 

irritnlilc  heart,  i   389 
darial,  i  I 
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Apoplexy. 
Artery. 


Army  diseases  (continued)  : 

Arsenite  of  potassium,  i.  343 

Arteries  (continued) : 

phthisis,  i.  329 

Arseniuretted    hydrogen,    poisoning 

for  shot  injuries,  viii.  25 

scurvy,  i.  330 

by,  i.  346*' 

healing  after,  i.  359  (Fig.) 

small-pox.  i.  329 

Artanthe  elongata,  iv.  676  (Fig.) 

lingual,  v.  114 

the  prevailing,  i.  325 

Artemisia  absinthium,  ii.  58  ;  viii.  2 

modes  of.  and  the  fatality  follow- 

typhoid fever,  i.  329 

immoderate  use  of,  i.  31 

ing  them,  viii.  25 

typhus  fever,  i.  329 

Cilia  Berg,  viii.  1.     See  Wor  mated, 

radial,  i.  312,  315  (Fig.) 

venereal,  i.  330 

Lt  rant 

subclavian,  v.  115  (Fig.) 

yellow  fever,  i.  328 

glacialis  Genipi,  viii.  2 

ulnar,  i.  312.  315  (Fig.) 

zymotic,  i.  325 

maritima,  ii.  58  ;  viii.  1 

vertebral,  v.  116 

Arnedillo  (climate  of),  i.  340* 

pauciflora.  viii.  1  (Fig.) 

Arterioles   of  the   cerebral  convolu- 

Arnica, i.  340*  (Fig.) 

pontica,  viii.  2 

tions,  viii.  236 

dose  of,  i.  341 

vulgaris,  viii.  2 

Arteriophlebotomy,  i.  571 

montana,  i.  340  ;  ii.  58 

Arterial  haemorrhage,  iii.  478 

Arteriosclerosis,  i.  687 

preparations  of,  i.  341 

Arteries,  anomalies  of,  i.  347*  (Fig.) 

Axteriotomy,  i.  571 

Arnicin,  i.  341 

anaslomotica  magna,  i.  353 

Arteritis,  acute,  i.  592 

Arnold's  nerve,  ii.  330 

anterior  tibial,  i.  357 

chronic,  i.  593 

Arnott's  method  of  producing  local 

artery  of  the  bulb,  i.  355 

Artern,  i.  366* 

anaesthesia,  i.  197 

ascending  pharyngeal,  i.  349 

Artery  or  Arteries,  i.  590 

Arnstadt,  i.  341* 

axillary,  i.  361 

aberrant,  in  the  arm,  i.  353 

Aromatic  fluid  extract,  ii.  168 

brachial,  i.  352 

acupressure  of,  healing  after,  i.  359 

powder,  ii.  168 

cerebral,  i.  349 

(Fig.) 

sulphuric  acid,  vi.  686 

circumflex  iliac,  i.  356 

air  in  the,  i.  556 

tincture  of  rhubarb,  vi.  224 

common  carotid,  i.  349 

amyloid  degeneration  of,  i.  595 

vinegaus,  ii.  307 

common  iliac,  i.  354 

anastomotica  magna,  viii.  543  (Fig.) 

Arrow-head  Hot  Springs,  i.  341* 

deep  cervical,  i.  351 

anomalies  of,  i.  353 

Arrow-poison,  vi.  663 

deep  femoral,  i.  356 

anomalies  of,  i.  347 

Arrowroot,  i.  341*  ;  iii.  330  ;  vi.  620 

dorsalis  penis,  i.  355 

anterior  choroid,  viii.  234 

(Fig.) 

epigastric,  i.  356 

anterior  quadrigeminal,  viii.  236 

poultices,  viii.  428 

external  carotid,  i.  349 

anterior  tibial,  iv.  471  (Fig.) 

Arrow  wounds,  viii.  4 

external  circumflex,  i.  357 

anomalies  of,  i.  357 

Arseniate  of  sodium,  i.  343 

external  iliac,  i.  356 

compression  of,  i.  35  3 

Arsenic,  i.  342* 

external  plantar,  i.  357 

articularis  genu  suprema,  viii.  543 

absorption  of,  i.  345 

facial,  i.  349 

(Fig.) 

acute  poisoning  by,  i.  344 

femoral,  i.  356 

ascending    pharyngeal,   anomalies 

fatal  period,  i.  345 

inferior  thyroid,  i.  350 

of,  \.  349 

lesions  in,  i.  345 

inferior  profunda,  i.  353 

atheroma  of,  i.  594 

sources  of,  i.  344 

innominate,  i.  348 

auditiva  interna,  viii.  233 

treatment  of,  i.  346 

internal  carotid,  i.  349 

axillary,  i.  455  (Fig.) 

antiperiodic  action  of,  i.  248 

internal  circumflex,  i.  357 

anomalies  of,  i.  351  (Fig.) 

as  a  tonic,  vii.  126 

internal  iliac,  i.  355 

compression  of,  i.  358 

as  an  emmenagogue,  ii.  677 

internal  mammary,  i.  351 

basilar,    encranial    branches,    viii. 

caustic  action  of,  ii.  7 

internal  maxillary,  i.  349 

233 

chronic  poisoning  by,  i.  346 

internal  plantar,  i.  357 

blood-propelling,  function  of,  i.  504 

disposition  of,  in  the  body  after  ab- 

iutemal pudic,  i.  355 

brachial,  anomalies  of,  i.  352  (Fig.) 

sorption,  v.  765 

lingual,  i.  349 

at  the  elbow,  i.  309 

effects  of,  upon  the  skin,  ii.  407 

median,  i.  354 

compression  of,  i.  358  (Fig.) 

elimination  of,  i.  345 

middle  thyroid,  i.  348 

in  the  arm,  i.  307  (Fig.) 

eruptions  due  to,  ii.  407,  411 

obturator,  i.  355 

ligature  of,  at  the  elbow,  i.  310 

fatal  dose  of,  i.  345 

occipital,  i.  349 

ligature  of,  in  the  arm,  i.  308 

germicidal  action  of,  iii.  323 

peroneal,  i.  357 

calcification  of,  i.  594 

hypodermatic  use  of,  iii.  795 

popliteal,  i.  357 

callosal,  viii.  234 

general  medicinal  properties  of,  i. 

posterior  auricular,  i.  349 

carotid,  v.  113  (Fig.) 

342 

posterior  tibial,  i.  357 

cerebral  portion,  viii.  234 

improvement  of  nutrition  by  the 

profunda  femoris,  i.  356 

encranial  branches,  viii.  232,  234 

use  of,  i.  342 

radial,  i.  353 

surface-marking  of,  v.  Ill 

in  bismuth  salts,  i.  503,  504 

radial  recurrent,  i.  353 

centralis  retina',  v.  341 

in  chorea,  ii.  143 

renal,  i.  354 

development  of,  ii.  783,  784 

in  facial  neuralgia,  iii.  19 

sciatic,  i.  35 

cerebral,  viii.  232 

in  progressive  pernicious  ana'iuia, 

spermatic,  i.  354 

anastomoses  of  the,  viii.  236 

i.  342 

subclavian,  i.  350 

aneurism  of,  i.  617  (Fig.) 

in   the   prevention   of  drug  erup- 

superficial temporal,  i.  349 

anomalies  of,  i.  349 

tions,  ii.  412 

superficial  volar,  i.  353 

lesions  of,  in  insanity,  iv.  71 

in  the  treatment  of  malarial  dis- 

superior intercostal,  i.  351 

syphilis  of,  i.  627,  663 

eases,  i.  342 

superior  profunda,  i.  353 

syphilis  of,  clinical  history,  i.  628 

in  the  treatment  of  neuroses,  i.  342 

superior  thyroid,  i.  349 

syphilis  of,  diagnosis,  i.  628 

in  the  treatment  of  skin  diseases. 

suprascapular,  i.  350 

syphilis  of,  etiology,  i.  628 

See   Acne,   Alopecia,   Eczema, 

transverse  cervical,  i.  350 

syphilis  of,  prognosis,  i.  629 

Furuncle,  Lepra,  Lichen  rubt  r, 

transverse  facial,  i.  349 

syphilis  of,  treatment,  i.  629 

Pemphigus,    Psoriasis,    Sarco- 

ulnar,  i.  353 

cerebralis  anterior,  viii.  233 

ma,   Tinea  tonsurans,    Urtica- 

vertebral, i.  350 

cerebralis  anterior  media,  viii.  233 

ria. 

Arteries,    compression    of,    i.    357* 

cerebralis  posterior,  viii.  235 

iodide  of,  i.  343 

(Fig.) 

changes  in,  in  general  paresis,  iv. 

poisoning  by,  i.  344 

Arteries,  healing  of.  i.  359*  (Fig.) 

109 

skin  eruption  caused  by,  ii.  412 

Arteries,  ligature  of,  iii.  471  ;  iv.  489 

chiasmic,  viii.  234 

triiodide,  i.  343 

brachial,  i.  308.  310 

choroidal,  viii.  235 

trioxide,  i.  343 

common  carotid,  v.  114 

ciliary,  iv.  215 

Arsenic,  poisoning  by,  i.  344* 
Arseuious  acid.     See  Arsenic. 

external  carotid,  v.  114 

circle  of  Willis,  viii.  233 

femoral,  iii.  393  ;  viii.  542 

circulation  in  the,  iv.  18 
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.11,11.  v     ;. 

!  14 

111 

i.  .'t'»4 
•    - 1 - •  1 1  of,  i. 

-  anterior,  rill 
<  ommun 
i  ompression  ol 
mr\  .  \  n    7  1 
-  callosi,  v  iii.  2 
rilL  641    Pi 

anomalies  of,  I  851 
'■  I    I 

■  nal  pudlc,  rill 
deep  femoral,  viii  548 

■inali.  -  ol 

diminished  calibre  "f.  iu  clili 
ii.  101 

■  :    L  592 

flcalion, 

doraalifl  pedis,  iii.  -J17 
ipressloo  of,  i 

.  •  nls  anomalii  b  of,  i.  ;*•"»-"» 
dural,  i 

em  ■ 

epigastric,  anomalies  of,  i.  'X><'> 
lid,  v.  ill 
anomalies  of,  i.  8 10 
encranial  branches,  riiL 
.in 
■  nal  circumflex,  viii   S  U) 
anomalies  "f.  ■ 
rnal  Iliac,  anomalies  of, 
rnal  plantar,  anom 

J   anomalies  of,  i.  848 

■  ompresaioD  <>f.  i 

surface-marking  of,  r.  l  IS 
fattj  d(  generation  "f,  | 
femoral,  riii.  541    i 

L  856    r 
brani  hes  of,  \iii.  548  1 1 
: in  ssloii  of,  i.  858    I'.. 
ible,  i.  856   l' 
rpa's  ti 
ire  of,  iii   893  .   viii 
-  .  i\  ii.  \  iii 

doid,  ril.  878   881 
Inferior  cerebral,  branches  of,  rill 

inferior   1 1 > \  rold,  anomalii  - 

inferior  profunda,  anom 

immation  of,  i 
Inflammation  of  middli 

Innominate,  aneurism  of,  i  884 

•II*    of.     V 

Internal  carotid,  v   ill 

uilal  branches,  \ii: 
Interna]  <  in  umflex,  v  111 

i"       :  ' 

tinman    I.  851 


I 
Internal  mammarj    snomalloa  of. 

i 

Internal  i 

Internal   plantar,  anom 

internal   pudii 

anomalii 
lenticular,  riil 

leiitu  nlo  stria!- 
lenliculo-lnalamic,  riil 

•    in  syphilitic   insanity, 
It, 
ligation  of,  for  ban 

ad  their  fatal:' 
ligature  of    i.  fter,  i.  B58 

- 
lingual,  \.  1 1 1    l 
anomalies  of. 

ligature  of.  \ .   114 

!     v.   112 

i,l   branch  of  the  occipital, 
riil 

.in.  anomalies  of.  i 
;iri«iu_-  from  brachial   i 
; an  quadrigeminal,  viii.  ! 
medicerebellar,  ril 
...  erebral,  riiL  B84 
pta  branches  <>f  the,  riil 
lichorold,  rill 
medidural,  vii 
medifrontal,  riil  884 

optic,  riil 
middle  cerebral,  riil  884 
middle     meningeal,     beemorrhagi 

from,  viii    896 
middle  thyroid.   ari-iiiL'   from    th< 

innominate,  i.  :   ■  - 
muaculo-phrenic,  ii   128 
obturator,  rill.  M  i 
anomalii 

anomalous  relations  of,  to  the 
•  rural  rii  . 
pital,  n  i i i 
anomalii  s  of 
mastoid  branch,  riiL  ! 
Burfai  e  marking  of ,  i    118 
of  the  brain,  riii    - 
of  the  bronchi,  i.  700 
of  the  hull',  anomalies  of,  i 
(if  the  colon,  It.  I 
of  the  cornu  ammonia,  viii  S 
of  the  Eustachian  tube,  ii  '■ 

of  the  fa.  e.   iii     Hi 

of  the  f.«.t.  iii    'JIT  I  Fig.) 
of  the  iri-.  n 
of  the  mam n 

of   the   lie,   'k      V       118 

of  the  orbit,    anastoliios,  s  ,,f 
the  dural  arteries    viii     . 

of  tin-  placenta,  v.  68 

of  the  rectum,  iv    1 74 

of  the  scalp,  compression  of 

of  the  >kiii.  viii.   i 

of  the  small  intestii 

of  the  spleen,  viii. 

of  the  thigh,  viii.  ''41     1 

of  the  i.  816 

omphalii ,  i.  808  i  Pig  ) 

- 
perforans  stapedis,  ii  578 

'    the  Ihig 

- 

I  liar,  riil 


dom<  h<  I 

i. 

I 

pn 
pn 

pn  .  ■•Ii. in',  1,1.  al.I 

■ 
prefrontal,  vi 

;.ti<-.   viil     . 
prep!  rforant,  viii 

pretemporal  bi  '  the  post- 

ural, viii   886 
thalamic,  v  iii  I 
pcofund  . 
profunda  feu 

pulii 
radial    a: 

.  ompn  sslon 

in  the  forearm    i    818 

in  the  wri-t    i    818 
■  '. .  i   818    1 

ligature  of,  at  th< 

ramus  parietalis    v  ill     . 

ramus  velaris.  \  n 

anomalii 

rupture  of,  tr  . 

lowing   i   814 
saphi  no 

• 
anomalies  of 

- 
spermati 
spinal,  viii.  477 
subclavian 

con  | 

ligature  of,  v.  115    I 
lural,  riiL 
subfrcntnl.  viii    ! 

rebellar,  rill  I 
superficial   i  ir.  ninth  v    ilia. 

superficial  cpigastrii    riil 
superficial  external  mid 
superficial  femora 

su]x  rficial  ten 

i.  ■ 
superficial  rolai 

■ 
nor   inn  I 
i.  861 

-•••r  m.  sent 
su|x  ti>  r    profunda 
i.  H5:l 

•ioi  thy  roid.  v .  114 
.dies  ,,f 

surfw  e  marking  of,  r.  IIS 

i.  350 
aupradurml,  viii.  I 
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Artery. 
Asphyxia. 


Artery  or  Arteries  (continued)  : 
syphilitic  disease  of  the,  i.  627, 663  ; 

vi.  725 
temporal  compression  of,  i.  358 
tension  of,  i.  565 
teratic,  viii.  121,  233 
thrombosis  of,  vii.  89 
thyroid,  viii.  546 
tonicity  of,  i.  565 
torsion   of,    healing   after,    i.    359 

(Fig.) 
transverse  cervical,  anomalies  of, 
i.  350 
facial,  anomalies  of,  i.  349 
ulnar,  anomalies  of,  i.  353  (Fig.) 
compression  of,  i.  358 
in  the  forearm,  i.  312 
in  the  wrist,  i.  313 
ligature  of,  i.  312  (Fig.) 
ligature  of,  at  the  wrist,  i.  315 
(Fig.) 
vertebral,  v.  116  (Fig.) 
anomalies  of,  i.  350 
encranial  branches,  viii.  232,  233 
ligature  of,  v.  116 
vesical,  i.  508 
Arthralgia,  lead,  iv.  464 

syphilitic,  vi.  730 
Arthrite  plastique  ankylosante,  viii. 

331 
Arthritis,  acute,  in  infants,  viii.  345 
chronic,  viii.  330  (Fig.) 
deformans,  i.  366  ;  viii.  338,  342 
gelatinous,  viii.  332 
proliferating,  viii.  338 
rheumatica  acuta,  vi.  210 
rheumatica  chronica,  vi.  213  ;  viii. 

338 
rheumatoid,  i.  366  ;  viii.  338,  342 
scarlatinal,  vi.  312 
strumous,  viii.  332 
sicca,  i.  366 
tubercular,  viii.  335 
urethral,  vi.  214 
Arthritis   deformans,    i.   366* ;    viii. 
338.  342 
and  arthropathies,  differential  di- 
agnosis of,  i.  374 
deformities  produced  by,  i.  367 
description,  i.  366 
diagnosis,  i.  368 
etiology,  i.  368 
pathology,  i.  367 
prognosis  i.  368 
symptoms,  i.  367 
the  hand  in,  iii.  502  (Fig.) 
treatment,  i.  368 
Arthrodia,  i.  371 
Artlirology,  i.  369*  (Fig.) 
Arthro-meniugitis,  vi.  703 
Arthropathies  of  neurotic  origin,  i. 
373*  (Fig.);  viii.  343  (Fig.) 
cerebral,  i.  374 
diagnosis  of,  i.  374 
pathology  of,  i.  374  (Fig.) 
prognosis  of,  i.  374 
progressive,  i.  374 
spinal,  i.  373  ;  viii.  343  (Fig.) 
symptoms  of,  i.  373 
treatment  of,  i.  374 
Arthropods,  venomous,  v.  741  (Fig.) 
Arthrospores,  vi.  329 
Articular  ganglia,  iii.  297 
Articulation  (speech),  vii.  683 
abolition  of  function  of,  i.  289 
defects  in,  vi.  616 
function  of  the  teeth  in,  vi.  749 
deaf-mutes,  ii.  384 
spasm  of  muscles  of,  vi.  668 


Articulations  (joints),   i.  369  (Fig.). 
See  also  Joints. 
changes  in,  in  old  unreduced  dis- 
locations, ii.  482 
diseases  of,  vi.  703  ;  viii.  330 
of  the  thorax,  vii.  78  (Fig.) 
syphilitic  disease  of  the.  vi.  730 
temporo-maxillary,  diseases  of,  iv. 
252 
Artificial  anus,  operation  for,  ii.  248 

in  strangulated  hernia,  viii.  298 
Artificial  eyes,  i.  375* 
Artificial  feeding  in  dysphasia,  ii.  559 

(Fig.) 
Artificial  feeding  of  infants,  iv.  15  ; 
viii.  92* 

American-Swiss  food,  viii.  100 

amount  to  be  given,  viii.  101 

Anglo-Swiss  food,  viii.  100 

ass's  milk,  viii.  94 

biberon  pompe  for,  viii.  102 

Blair's  wheat  food,  viii.  100 

condensed  milks,  viii.  99 

cow's  milk,  viii.  94 

directions  for,  viii.  102 

farinaceous  foods,  viii.  100 

gavage,  viii.  102 

Gerber's  food.  viii.  100 

goat's  milk,  viii.  94 

Hawley's  food,  viii.  100 

Horlick's  food,  viii.  100 

Hubbell's  wheat  food.  viii.  100 

human  milk  compared  with  other 
milks,  viii.  94 

imperial  granum,  viii.  100 

Keasbev  iV.   Mattison's   food,  viii. 
100 

lactated  food.  viii.  100 

Liebig's  foods,  viii.  100 

mare's  milk,  viii.  94 

Meigs'  recipe  for,  viii.  101 

Mellin's  food,  viii.  100 

milk  foods,  viii.  100 

milk  from  one  cow,  viii.  99 

Nestle's  food.  viii.  1C0 

patented  foods,  viii.  99 

peptonized  milk,  viii.  96 

physiology  of  infantile  digestion, 
viii."93 

preparation  of  cow's  milk  for  in- 
fants' use,  viii.  95 

Ridge's  food,  viii.  100 

Robinson's  patent  barley,  viii.  100 

Savory-Moore's  food,  viii.  100 

sterilization  of  milk,  viii.  98 
Artificial  limbs,  i.  376* 
Artificial  respiration,  i.  377*  (Fig.) 

after  apparent  death  from  drown- 
ing, i.  378  (Fig.) 

Howard's  method  of,  i.  379 

indications  for,  i.  377 

Marshall  Halls  method  of,  i.  378 

Michigan  method  of,  i.  379 

Pacini's  method,  v.  201 

Satterthwaite's  method  of.  i.  380 

Sylvester's  method  of,  i.  378  (Fig.) 
Artists,  diseases  of,  v..  281 
Arum  maculatum,  vii.  333 
Arundo   Donax     Linn.     See    Couch- 
grass,  ii.  312 
Arundo,  ergot  of,  ii.  717 
Aryteno-epiglottic  muscle,  iv.  390 
Arytenoid  muscle,  iv.  390  (Fig.) 
Arvthmia  cordis,  vi.  93 
Asafetida,  i.  380*  (Fig.) 

administration  of,  i.  382 

allied  drugs,  i.  382 

allied  plants,  i.  382 

composition  of,  i.  381 


Asafetida  (continued) : 

constituents  of,  i.  233 

dose  of.  i.  382 

physiological  action  of,  i.  381 

preparations  of,  i.  382 

source  of,  i.  380 
Asagrsea  officinalis,  vii.  627 
Asarabacca,  i.  382* 
Asarin,  i.  382 
Asarum  canadensis,  i.  382 

europasum,  i.  382 
Ascaris  lumbricoides,  v.  132  (Fig.)  ; 
vii.  791 

development    of    egg    of,    v.    132 
(Fig.) 

in  the  Eustachian  tube,  ii.  731 

ovum  of,  iv.  795  (Fig.) 
Ascaris  maritima,  v.  133 

mystax,  v.  133  (Fig.) 

negroreuosa,  reproduction  of,  viii. 
445 
Asch,  Morris  J.,  on  stenosis  of  the 

larynx,  iv.  431 
Aschistodactylism.     A  synonym  for 

Syndactylism,  which  see. 
Ascia,  i.  470 
Ascites,  i.  24,  382*  ;  ii.  534 

and  ovarian  cyst,  differential  diag- 
nosis of,  v.  424 

and   pancreatic    cyst,    differential 
diagnosis,  v.  482 

causes  of,  i.  382 

chylous,  i.  383  ;  viii.  83 

diagnosis,  i.  383 

fluid  of,  i.  382 

from  fear,  iii.  51 

in  cirrhosis  of  the  liver,  iv.  545 

prognosis  of,  i.  383 

treatment  of,  i.  383 
Asclepias  tuberosa,  iii.  610  ;  v.  724 
Asclepion,  v.  725 
Ascomycetes,  iii.  269  ;  vi.  327 
Ascophora  elegans,  i.  420 
Ascospores,  vi.  327 
Ascogonium,  vi.  328  (Fig.) 
Asemia,  i.  289 

Aseptic  and  antiseptic  surgery,  dis- 
tinction between,  i.  258 
Ash,  European,  i.  383* 

manna,  iv.  640 

prickly,  i.  383* 
Ashby-de-la-Zotich,  i.  384* 
Asheville,  N.  C,  i.  384* 
Ashford     wheeled-litter,     vii.     236 

(Fijr.) 
Ashhurst,  Samuel,  on  hay  fever,  iii. 
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Askern,  i.  386* 
Asomia,  vii.  10  (Fig.) 
Asparagin,  i.  387  ;  ii.  256 

in  belladonna,  i.  484 

in  marshmallow.  iv.  642 
Asparagus,  i.  386* 
Aspartic  acid,  ii.  467 
Aspergilli,  vi.  327  (Fig.) 

pathogenic,  vi.  328 
Aspergillus  flavescens,  vi.  328 

riavus,  i.  420  ;  vi.  328 

fumigatus,  i.  420  ;  vi.  328 

niger.  i.  420  (Fig.)  ;  vi.  328 
Aspcrmatism,   i.  387*  ;  iii.  317  ;  vi. 

625 
Asphyxia,  i.  387*  ;  ii.  277 

and   allied    states,    distinction    be- 
tween, i.  387 

artificial  respiration  in,  i.  377  ;  v. 
201 

causes  of,  i.  388 

changes  occurring  in,  i.  388 
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Atrophy  (continued) : 

Auditory  canal  (continued) : 

Auricle  (continued) : 

unilateral  progressive,  of  the  face, 

eczema    and    dermatitis    of    the, 

pernio  of,  i.  446 

iii.  16  (Fig.) 

acute,  occurring  as  exacerba- 

pruritus of.  i.  449 

Atrophine.  i.  71,  484,  486 

tion  of  chronic  form,  viii.  104 

sarcoma  of,  i.  447 

and  morphine,  antagonism  of,  vi. 

treatment,  viii.  104 

scalds  of  the,  i.  449 

165 

chronic,  viii.  105 

syphilide  of,  i.  446  (Fig.) 

and  muscarine,  antagonism  of,  vi. 

treatment,  viii.  106 

vascular  n;evus  of,  i.  446  (Fig.) 

164 

occurring   with   chronic  suppura- 

wounds and  injuries  of,  i.  447 

and  pilocarpine,  antagonism  of,  vi. 

tion  of  the  tympanum,  viii.  104 

Auricle,      congenital     defects,     dis- 

165 

Auditory  canal,  foreign    bodies   in, 

eases,  and  injuries  of,  i.  444* 

a-  a  mydriatic,  v.  78 

i.  425*  (Fig.) 

(Fig.) 

as  an  expectorant,  ii.  768 

Auditory  nerve,  viii.  184 

Auricles,  cardiac,  action  of,  i.  561 

eruption  caused  by,  ii.  412 

affections     of,     in    cerebrospinal 

Auricular  artery,    posterior,  anoma- 

hypodermatic use  of,  iii.  794 

meningitis,  i.  433 

lies  of,  i."349 

in  ophthalmic  practice,  i.  485 

atrophy  of,  in  the  labyrinth,  i.  435 

Auricular  instruction  for  deaf-mutes, 

physiological  action  of,  i.  484 

central  affections  of,  i.  427 

ii.  379 

poisoning  by,  i.  486 

changes  in,  due  to  chronic  otor- 

Auricular muscle,  anterior,  v.  35 

sulphate  of.'i.  484,  486 

rhea,  i.  430 

Auricular  muscles,  anomalies  of,  v. 

Attollens  auriculam  muscle,  i.  444 

in  deaf-mutism,  i.  439 

35 

Audinac  (mineral  spring),  i.  417* 

concretions  in,  i.  441 

intrinsic,  i.  444 

Audiphones,  iii.  542 

concussion    of   terminal    filaments 

Auricular  nerve,  ii.  330 

Auditory  canal,  i.  417*  (Fig.) 

of,  in  the  labyrinth,  i.  434 

great,  surface  marking  of,  v.  112 

absence  of.  i.  423,  445  (Fig. » 

diseases  of,  i.  427 

posterior,  ii.  328 

arteries  of,  i.  418 

distribution  of,  in  labyrinth,  ii.  562 

Auriculotemporal  nerve,  ii.  327 

atresia  of,  i.  423 

functions  of,  iii.  544 

Auscultation,  obstetric,  vi.  8 

boils  iu,  i.  432 

in  psychic  derangement,  i.  429 

of  the  ear,  ii.  579 

burns  of,  i.  425 

paralysis  of,  diagnosis,  ii.  610 

of  the  heart,  ii.  86 

circumscribed  inflammation  of,  i. 

psammoma  involving  the,  i.  441 

of  the  lungs,  ii.  82 

422 

sarcoma  of,  i.  439 

of  the  tympanum,  ii.  592 

congenital  defects  of,  i.  418 

syphilis  of  the,  viii.  285 

of  the  voice,  ii.  84 

cutaneous  affections  of,  i.  423 

Auditory  nerve,  diseases  of,  i.  427* 

Auscultatory  percussion,  i.  449* 

cylindroma  of,  i.  425 

pilocarpine  in,  i.  437 

Aussee  (mineral  spring),  i.  449* 

dermatitis  of  the,  viii.  102 

Auditory  passages,  development  of, 

Australia,  i.  450*  ;  viii.  106* 

diffuse  inflammation  of,  i.  421 

ii.  571  (Fig.) 

aborigines  of,  cranial  capacity  of, 

dimensions  of,  i.  418 

Auditory  teeth,  ii.  566 

ii.  25 

diphtheritic  inflammation  of,  i.  422 

Auerbach's   plexus,    iv.    171   (Fig.) ; 

gnathic  index  of,  iii.  3 

diseases  of,  i.  419 

viii.  511  (Fig.) 

schools  for  deaf  unites  in.  ii.  377 

double,  i.  418 

Augusta,  Ga.,  i.  441*  (chart) 

Australian  fever  tree,  ii.  196 

eczema  of,  viii.  102 

Augustusbad,  i.  443* 

Australian  gum,  iii.  409 

enchondroma  of,  i.  425 

Aula,  of  the  brain,  defined,  viii.  118 

Austria,  deaf-mutes  in,  ii.  364 

epilepsy  from  irritation  of  the,  ii. 

(Fig.) 

Auteuil,  i.  450* 

706 

Aulic  recess,  viii.  141  (Fig.) 

Authors,  protection  of,  by  copyright, 

epithelioma  of,  i.  425 

Aulix,  sulcus  of  Monro,  viii.  132  (Fig.) 

ii.  292 

exostoses  and   hyperostoses  of,  i. 

Aulus  (mineral  spring),  i.  443* 

Auto-inoculation  in  syphilis,  ii.  70 

423  (Fig.) 

Aura,  epileptic,  ii.  701 

Automatic  actions,  i.  450* 

external  measurements  of,  vii.  659 

Aural  diseases,  methods  of  diagnosis 

of  vegetable  life.  i.  450 

follicular  inflammation  of,  i.  422 

of,  ii.  573  (Fig.) 

of  voluntary  life,  i.  450 

furuncles  of,  i.  422 

Aurantii  cortex,  v.  358 

and    reflex  actions  compared,    vi. 

glands  of,  i.  418 

Aurantii  florcs,  v.  358 

152 

impacted  cerumen  in,  i.  419 

Ami  et  sodii  chloridum,  iii.  354 

Automatism,  i.  450  ;  ii.  277 

injuries  of  the,  i.  425 

Auric   chloride  for  staining  tissues, 

cerebral,  i.  450 

insects  in  the,  i.  426 

iii.  680 

artificial,  i.  451 

keratosis  obturans,  viii.  106 

Auricle,  anatomy  and  physiology  of. 

epileptic,  i.  451 

laminated  epithelial  plugs,  in  i.  419 

i.  443*  (Fig.) 

medico-legal  relations  of,  i.  452 

maggots  in,  i.  426 

arrested    development   of,    i.    444 

of   brain   exhaustion  and   brain 

malformations  of,  i.  418 

(Fig.) 

disease,  i.  452 

myxoma  cartilagineum  of,  i.  425 

arteries  of,  i.  444 

of  inebriety,  i.  -151 

nerves  of,  i.  418 

atrophy  of,  i.  446  (Fig.) 

of  insanity,  i.  452 

osteoma  obstructing  the,  i.  425 

burns  of  the,  i.  449 

syphilitic'  i.  452 

parasitic   inflammation   of,   i.   420 

chancre  of  the,  viii.  276 

traumatic,  i.  451 

(Fig.) 

comedo  of,  i.  445 

motor   i.  450 

polypi  of,  i.  424 

congenital  defects  of  the,  i.  444 

psychical,  i.  450 

reflection   of    sound-waves    in,    i. 

cutaneous  affections  of  the,  i.  445 

Autophobia.  i.  88 

418 

cysts  of,  i.  440  (Fig.) 

Autophony  in  middle-ear  disease,  ii. 

removal  of  foreign  bodies  from,  i. 

deformities   of.    due    to    othema- 

586 

425  (Fig.) 

toma,  i.  448  (Fig.) 

Autoplasty,  v.  703 

sarcoma  of,  i.  425 

diseases  of,  i.  445 

Autopsies,  v.  783  (Fig.) 

scalds  of,  i.  425 

eczema  of,  i.  445 

veterinary,  vii.  64f  (Fig.) 

syphilitic  affections  of,  i.423  ;  viii. 

erysipelas  of  the.  i.  445 

Auto-vaccination,  vii.  515 

277 

fibroma  of.  i.  446  (Fig.) 

Autumnal  catarrh,  iii.  509.     Bee  Hay 

temperature  of,  i.  444 

frost-bite  of,  i.  446 

fever. 

veins  of,  i.  418 

functions  of.  i.  444 

Auvernats,  cranial  capacity  of,  ii.  25 

Auditory  canal,  congenital  defects, 

horny  growths  of,  i.  446  (Fig.) 

Ava.  i.  452* 

diseases,  and  injuries  of,  i.  418* 

injuries  of,  i.  447 

Aveling's  transfusion  apparatus,  vii. 

.   (Fig.) 

ligaments  of,  i.  444 

215  (Fig.) 
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muscles of.  i.  444 

Avena  sativa,  v.  271 

titis  of  the,  viii.  102* 

nerves  of,  i.  444 

Avene  (mineral  spring),  i.  453* 

eczema  and  dermatitis  of  the,  acute. 

new  growths  of.  i.  446  (Fig.) 

A  renin,  v.  271 

viii.  103 

othematoma  of  the,  i.  447  (Fig.) 

Avens,  i.  453*.  505 
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Ball's  method  for  the  radical  cure  of 

Bark,  cinchona,  collection  of,  ii.  160 

Baths,  i.  477* 

hernia,  viii.  303 

cotton-root,  ii.  312 

bog,  i.  463 

BallstoD  Spa,  i.  469* 

Barker's  method  for  the  radical  cure 

bran,  i.  464 

Balm,  i.  459*  (Fig.) 

of  hernia,  viii.  303 

cold,  effects  of,  i.  477 

Balm  of  Gilead,  v.  98 

Barley,  malted,  iv.  637 

in  fever,  i.  464  ;  iii.  69 

Balneotherapeutics,  i.  460* 

Barley  starch,  vi.  619  (Fig.) 

in  typhoid  fever,  iii.  90 

Balsam,  Canada,  vii.  334 

Barley-water    in    the    prevention   of 

foot,  i.  465 

East  Indian,  v.  98 

curdling  in  milk,  viii.  96 

graduated,  i.  478 

Gurjun,  iii.  413 

Barnes's  curve,  v.  195 

in  fever,  iii.  69 

of  copaiba,  ii.  289 

method,  v.  195 

half,  i.  465 

of  Pern,  i.  407*  (Fig.) 

uterine  dilators,  iv.  346  (Fig.) 

herb,  i.  463 

as  an  expectorant,  ii.  768 

Barnes,  William,  on  snails,  vi.  487 

hot,  effects  of,  i.  478 

of  tolu,  i.  468* 

Barometer-makers,  diseases  of,  v.  276 

in  diseases  of  the  skin,  i.  478* 

as  an  expectorant,  ii.  768 

Barosma  betulina.  i.  716  (Fig.) 

in  yellow  fever,  viii.  71 

Balsamea  africana,  i.  481 

camphor,  i.  716 

malt,  i.  404 

myrrha,  v.  97 

crenulata,  i.  716  (Fig.) 

medicated,  in  skin  diseases,  i.  479 

mukul.  i.  481 

serratifolia,  i.  716 

mineral,  effects  of,  i.  460 

Balsamodendron  africanum,  v.  98 

Barracks  for  troops,  iii.  758 

mud,  i.  463 

meccanense,  v.  97 

Barrenness,  vi.  623 

mustard,  i.  464 

mukul,  v.  98 

Barrier's  method  of  reducing  inver- 

pine-needle, i.  463 

myrrha,  v.  97 

sion  of  the  uterus,  vii.  494 

plunge,  i.  466 

opobalsamum,  v.  98 

Bartholin's  gland,  i.  475*  (Fig.) 

sand,  i.  463 

Balsams,    cosmetic  employment   of, 

anatomy  of,  i.  475  (Fig.) 

sea,  i.  462 

ii.  308 

dilatation  of  excretory  duct,  i.  476 

sitz,  i.  466 

Balsamum  traumaticum,  i.  490 

inflammation  of,  i.  476 

tan,  i.  464 

Baltimore,  i.  469*  (Chart) 

pathology  of,  i.  476 

vapor,  i.  478 

Bancroft,  Charles  P.,  in  the  opium 

physiology  of,  i.  475 

warm,  effects  of,  i.  478 

habit,  v.  326 

Bartley,  E.  H. ,  on  coal  gas,  ii.  214 

Bath  tubs,  plumbing  of,  iii.  440  (Fig.) 

Band,  ventricular,  of  the  larynx,  iv. 

on  oxides  of  carbon,  i.  759 

Battey's  operation,  i.  479*  ;  v.  195 

390  (Fig.) 

on  sewer-air,  vi.  433 

Battle,  duties  of  the  army  surgeon 

vocal,  iv.  391  (Fig.) 

Barton's  fracture,  v.  195 

in,  iii.  129 

Bandage,  capeline,  i.  470  (Fig.) 

Barton's  operation.     The  removal  of 

wounds  received  in,  viii.  3  (Fig.) 

fioure-of-8,  i.  470 

a  wedge-shaped  piece  of  bone 

Battle-field,  care  of  the  wounded  on 

for  the  head,  i.  472  (Fig.) 

from  the  lower  end  of  the  fe- 

the, iii.  133 

for  the  lower  extremity,  i.  471  (Fig.) 

mur  to  allow  of  correction  of 

Bauden's  amputation,  v.  195 

f  or  the  upper  extremity,  i.  472  (Fig.) 

a  deformity  in  bony  anchylo- 

Bauer's hip-splint,  v.  377  (Fig.) 

knotted,  i.  470  (Fig.) 

sis  of  the  knee.     Devised   by 

Bauhin's  valve,  iv.  172  (Fig.) 

many-tailed,  i.  470  (Fig.) 

Dr.    J.    Rhea   Barton,    Phila- 

Baumgarten, G. ,   on   arterial   pulse, 

method  of  rolling,  i.  470  (Fig.) 

delphia,    in    1826.      See    The 

vi.  84 

of  Galen,  i.  470  (Fig.) 

American  Journal  of  the  M,<l- 

on  diffuse  affections  of  the  kidney. 

of  Scultetus,  i.  470  (Fig.) 

ical  Sciences,  vol.  xxi.,  1837. 

iv.  275 

of  the  poor,  i.  470  (Fig.) 

Barwell's  method,  v.  195 

on     sphygmograph     and     cardio- 

recurrent, for  amputation  stump, 

operation,  v.  195 

graph,  vi.  525 

i.  472 

Barytes,  i.  475 

on  venous  pulse,  vi.  98 

roller,  i.  470 

Basal   ganglia,  paralysis   in   tumors 

Baunscheidt's     method,     or     Baun- 

spica,  i.  470  (Fig.) 

of,  i.  673 

scheidtismus,  i.  73  ;  v.  195 

TV,  i.  470 

Basal  membrane  of  cylindrical  epi- 

Bavarian plaster  splint,  iii.  240  (Fig.) 

triangular,  for  amputation  stump, 

thelium,  ii.  710 

Bay  laurel,  ii.  169 

i.  473  (Fig.) 

Basal  veins,  viii.  239 

Bay  oil,  ii.  196 

Yelpeau's,  i.  473  (Fig.) 

Bascanium  fiagelliforme,  vi.  173 

Bay  tree,  iv.  457 

Bandage-rolling  machine,  i.  470  (Fig.) 

Base-ball  playing  as  an  exercise,  ii. 

Bayer's  test  for  acetone  in  urine,  vii. 

Bandaging,  i.  469*  (Fig.) 

760 

433 

after  antiseptic  operations,  i.  260 

Basedow's  disease,  ii.  763  (Fig.)  ;  v. 

Baynton's  method,  v.  195 

(Fig.) 

195 

Bayonet  wounds,  viii.  4 

Banded  rattlesnake,  vi.  166 

caused  by  fright,  iii.  50 

Bd'ella,  iv.  467  (Fig.) 

Bandl's  ring,  iv.  355  (Fig.)  ;    v.  194  ; 

Basham's  mixture,  iv.  227 

Bdellium,  i.  481»  ;  v.  98 

vii.  633  (Fig.) 

Basic  lead  acetate,  iv.  462 

Beach.    William   .Morrow,  on    milk- 

Banff  Hot  Springs,  iv.  694 

Basidia  of  mould  fungi,  vi.  327 

sickness,  v.  9 

Banning's  spinal  brace,  v.  372  (Fig.) 

Basidiospores,  vi.  327 

Beaker  cells,  ii.  710  (Fig.) 

uterine  supporter,  v.  372  (Fig.) 

Basil,  i.  476* 

Beale's  carmine  solution,  iii.  674 

Banting's  system,  v.  195 

Basilar  artery,    cncranial   branches, 

Beale's  cold  flowing  fluids,  iii.  681 

Baptisia  tinctoria,  iv.  10  ;  vi.  390 

viii.  233 

Beale's  theory  of  inflammation,  iv. 

Baptisin,  iv.  10 

Basilic,  v.  571 

23 

Baraesthesioineter,    i.  85    (Fig.)  ;  vi. 

Basilic  wins,  anomalies  of.  vii.  608 

Beans,  vi.  390 

391  (Fig.) 

Basion,   a  term   employed   in   crani- 

Bearberry, i.  482* 

Barbadoes,  i.  474*;  vii.  740 

ometry,  ii.  23  ;  viii.  202 

Beard,  eczema  of  the,  ii.  637 

history  of  yellow  fever  in,  viii.  40 

Basisylvian  fissure,   viii.    152,  §  208 

Beaujolais  wines,  vii.  775 

Barbadoes  leg,  ii.  663  (Fig.) 

(Fig.) 

Beaver,  i.  7K7  .  v.  75 

Barbadoes  nuts,  i.  788 

BasBorin,  vii.  214 

Bebeerinc.  i.  497,  609 

Barbaloin,  i.  121 

in  gum  acaroides,  i.  35 

Bebeeru,  i.  497 

Barbary  gum,  iii.  409 

Bass-wood,  source  of.  iv.  505 

bark,  antiperiodic  action  of,  i.  248 

Barberry,  i.  474* 

Bastard  gonorrhoea,  iii.  356 

Beccabunga,  i.  482* 

Barber's"  itch,  vii.  98 

Bastardy.     See  Illegitimacy. 

Bechorthopnoea,  vii.  749 

and  sycosis  non-parasitica,  differ- 

Bastclaer's test  for  phosphorus,  v.  646 

Beckwith,  F.  E.,  on  pelvic  nsema- 

ential  diagnosis,  vi.  691 

Bath,  i.  476* 

tocele,  iii.  451 

Barium,  i.  475* 

Bath  Alum  Springs,  i.  477* 

Bedbug,  v.  752 

chloride,  i.  475 

Bathing,  arrangements  for,  in  camp, 

Bedford  Springs,  Kentucky,  i.  483* 

antiseptic  efficacy  of,  i.  256 

i'ii.  764  (Fig.) 

Bedford    Alum     Springs,    Pennsyl- 

salts of,  toxicology,  i.  475* 

of  infants,  iv.  14 

vania,  i.  482* 
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Birth,  iv.  :->52.  See  Labor. 
Births,  statistics  of,  i.  502* 
Bischoff's  operation,  v.  195 
Biflh,  i.  68 

Biskra  button,  i.  106 

Bismarck  brown,  for  staining,  iii.  678 

Btamuth,  i.  503* 

absorption  of,  i.  505 

and  ammonium  citrate,  i.  504 

basic  carbonate,  i.  504 
c  nitrate,  i.  503 

citrate,  i.  504 

cosmetic  employment  of,  ii.  309 

elimination  of,  i.  505 

general  medicinal  properties  of,  i. 
503 

in  cholera,  ii.  133 

magistery  of,  i.  503 

medicinally  used  compounds  of,  i. 
503 

oxychloride  as  a  cosmetic,  i.  505 

poisoning  by.  i.  504 

Bubcarbonate,  i.  504 

subnitrate,  i.  503 
in  antiseptic  surgery,  i.  262 

white,  i.  503 
Bistort,  i.  505* 

Bisulphate  of  quinine,  ii.  165 
Bitartrate  of  potassium,  v.  795 
Bites  of  poisonous  serpents  or  insects, 
malignant   cellulitis   resulting 
from,  ii.  20 
Bitter  almond,  U.  8.     See  Almond. 
Bitter  purging    salt,    magnesic   sul- 
phate, which  see,  under  Mag- 
nesium. 
Bitter  tube  mushroom,  iii.  283 
Bitter  water,  iii.  259 
Bitter  waters,  i.  462 
Bittersweet,  i.  486,  505*  (Fig.) 
Bivalve  cushion.     See  Fractures. 
Bivouacs,  iii.  125 
Bixa  orellana,  i.  235 
Bivin,  i.  235 

Bizzi  .zero's  method  of  studying  blood- 
plaques,  iii.  688 
Bjeloussow's  injection  mass,  iii.  682 
Black  alder,  i.  105 
Black  and  blue  spots,  ii.  286 
Black  cohosh  as  an  emmenagogue, 

ii.  677 
Black  death,  i.  507*;  ii.  37 

causes  of,  i.  507 

mortality,  i.  507 
Black  draught,  vi.  389 
Black  drop,  v.  325 
Black  Hies,  v.  754 
Black  haw,  ii.  649;  iii.  509 

as  an  emmenagogue,  ii.  678 
Black  pepper,  v.  568  (Fig.) 
Black  rattlesnake,  vi.  166  (Fig.),  172 
Black  snakeroot,  vi.  489 
Black  stools,  significance  of,  ii.  434 
Black  Sulphur  Springs (Coyner's),  ii. 
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Black-tail  rattlesnake,  vi.  166 
Black  tongue,  vii.  Ill 
Black  vomit  in  relapsing  fever,  iii.  74 

in  yellow  fever,  viii.  62,  67 
Black  wash,  iv.  739 
Blackader,  Alexander  D.,   on  artifi- 
cial feeding  of  infants,  viii.  92 

on  chronic  hydrocephalus,  iii.  735 

on  infancy,  iv.  10 
Blackberry,  i.  506* 

root,  i.  506 
Black-eyed  Susans,  iv.  253 
Blackman  wheel  for  ventilating,  vii. 
625  (Fig.) 


Blacksmiths,  diseases  of,  v.  276 
Bladder  and  urethra  of  the  female, 

i.  517*  (Fig.) 
Bladder  and  rectum,  disturbances  of, 

in  paraplegia,  v.  512 
Bladder,  gall-.     See  GaU  bladder. 
Bladder,  urinary,  i.  507*  (Fig.).  517 
atony  of,  i.  511 
blood-supply,  i.  508 
cancer  of,  i.  22,  510 
conditions  of,  causing  incontinence 

of  urine,  ii.  698 
diphtheritic  inflammation  of ,  i.  512 
distended,  i.  22 
and    ovarian   cysts,   differential 
diagnosis,  v.  425 
embryology  of,  i.  509 
exploration  of,  iv.  524  (Fig.) 

through  the  perineum,  v.  591 
exstrophy  of,  i.  509,  517 
extroversion  of  the,  i.  12 
fibromata  of,  i.  510 
gangrene  of,  i.  512 
hernia  of,  i.  509 

hypertrophy  of,  in  cystitis,  i.  513 
in  man,  i.  507 

inner  surface  of,  i.  508 
ligaments  of,  i.  508 
malformations  of,  i.  509 
peritoneal  investment  of,  i.  508 
position  of,  i..507 
in  woman,  i.  517  (Fiir. ) 
displacements  of,  i.  521 
foreign  bodies  in,  i.  526  (Fig.) 
inflammation  of,  i.  511,  523 
irrigation  of,  i.  514 
in  cystitis,  i.  525 
lymphatic  vessels  of,  i.  508  ;  viii. 

399 
malformations  of,  i.  517 
measurements  of,  vii.  658 
medication  of,  iv.  688 
myomata  of,  i.  510 
neck  of,  so-called,  i.  508 
neuroses  of,  i.  510 
papilloma  of,  i.  510 
paralysis  of,  i.  510 
physiology  of,  i.  509 
rupture  of  the,  i.  14,  510,  522 
sacculated,  i.  509 
sarcoma  of,  i.  510 
shot  wounds  of  the,  viii.  6 
spasm  of,  i.  510 
stone  in.     See  Calculi,  vesical. 
supra-pubic   incision  of,    viii.  500 

(Fig-) 
tumors  of  the,  i.  22,  510,  522 
removal  of,  by  supra-pubic  op- 
eration, viii.  505 
wounds  of,  i.  509 
Bladder  ketmia.  iv.  642 
Bladder  worm,  vii.  790 
Bladder-wrack,  iii.  264 
Bladon  Springs,  i.  527* 
Blair's  wheat  food,  composition  of, 

viii.  100 
Blake,  Clarence  J.,  on  tuning-forks, 

vii.  332 
Blake's      modification     of      Wilde's 
snare,   ii.  605  (Fig.) 
respirator,  iv.  88 
snare,  vii.  368  (Fig.) 
Blancard's  pills,  imitation  of,  iv.  225 
Blanching  of  the  hair,  sudden.     See 

Canities. 
Blandin-Nuhn  glands,  cysts  of,  vi. 

146 
Blandin's  operation,  v.  195 
Blasius's  operation,  v.  195 


Blastema,  Rokitansky's  theory  con- 

cerning,  iv.  23 
Blastoderm,  i.  528*  (Fig.) 

Blastopore,  i.  530*  (Fig.) 

Blastula  form   of    the  segmentation 

cavity,  vi.  383 
Blattidse,  v.'  750 
Blaud's  pills,  iv.  224 

Bleachers,  diseases  of.  v.  276 

Bleaching  powder,  ii.  406 
Bleb,  i.  -Vis 
Bleeders,  iii.  461 

Bleeding,   i.  571.     See  also  Hemor- 
rhage and  Blood-letting. 
Bleeding  stigmata.     See  Hwmatidro- 

tus  and  Purpura. 
Blennorrhagia,    iii.    355.     See    also 

Gonorrheal. 
Blennorrhoea,    iii.    355.       Sec    also 
Gonorrhaui. 

of  the  lachrymal  sac,  treatment  of, 
iv.  373 " 
Blepharitis,  ii.  785 

ciliaris,  ii.  787 

marginalis,  ii.  269 
Blepharophimosis,  ii.  792 
Blepharoplasty,  v.  709 
Blessed  thistle",  vii.  61 
Blewits,  iii.  275 
Blindness,  i.  532* 

acquired,  i.  534 

cause  of,  i.  533 

climatic  influence  upon,  i.  532 

congenital,  i.  533 

day-,  iii.  605 

color-,  ii.  241  (Fig.) 

distinction    between    cortical   and 
psychical,  vii.  677 

following    cerebro-spinal    menin- 
gitis, ii.  47 

from  choroiditis,  ii.  152 

geographical  distribution  of,  i.  532 

in  paralvsis  of  the  cervical  sympa- 
thetic, i.  427 

in  the  offspring  of  consanguineous 
marriages,  ii.  274 

in   tumors  of  tin-  cerebellum,  ii. 
27 

influence  of  occupation,  i.  533 

influence  of  sex,  i.  532 

irregular  forms  of,  i.  538 

mind,  viii.  218 

night,  iii.  605 

preventable,  i.  ~>:!7 

psychic,  ii.  29 

race  peculiarities,  i.  532 

resulting   from    whooping-cough, 
vii.  751 

traumatic,  i.  533 

unpreven table,  i.  537 

word,  viii.  218 
Blister,  i.  538* 

contraindications,  i.  539 

effects  of,  i.  538 
Blistering  beetle,  vi.  500  (Fig.) 
Block  Isiand.  i.  539* 
Blodgett,    Albert    X..   on   anthrax,   i. 
'237 

on  blisters,  i.  538 

on  carbuncle,  i.  764 

on  drinks  lor  the  sick,  ii.  528 

on  erysipelas,  ii.  718 

on  rabies,  vi.  130 

on  tetanus,  vii.  32 
Blood,  i.  540*  (Fig.) 

abstraction  of.     See  Blood-letting. 

acidity    Of  the,    an    erroneous   ex- 
pression, i.  59 

action  of  bromine  on,  i.  577  (Fig.) 
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Blood. 
Holies. 


Boletus  (continued) : 

circinans,  iii.  279 

collinitus.  iii.  279 

edulis,  iii.  279 

fellens,  iii.  283 

mnulatus,  iii.  279 

Eepaticus,  iii.  279 

laricis,  i.  86 

luriclus,  iii.  283 

luteus.  iii.  279 

pcrniciosus,  iii.  283 

Batanas,  iii.  283 

Bubtomentosns,  iii.  279 
es,  iii.  279 
Bolles,  W.  P.,  on  aconite,  i.  66 

on  agrimony,  i.  89 

on  alkanet,  i.  115 

on  alkekengi,  i.  116 

on  allspice,  i.  118 

on  almonds,  i.  118 

on  aloes,  i.  120 

on  amber,  i.  127 

on  ambergris,  i.  127 

on  American  hellebore,  iii.  003 

on  American  ipecac,  iv.  209 

on  American  wormseed,  viii.  1 

on  angelica,  i.  227 

on  angustura,  i.  231 

on  anise,  i.  232 

on  annatto,  i.  235 

on  arbor  vita;,  i.  297 

on  areca  nut,  i.  304 

on  arenaria  rubra,  i.  304 

on  arnica,  i.  340 

on  arrowroot,  i.  341 

on  asafetida,  i.  380 

on  asarabacca,  i.  382 

on  asparagus,  i.  386 

on  athatnanta  cretensis,  i.  410 

on  ava.  i.  452 

on  avens,  i.  453 

on  azedarach,  i.  457 

on  bael  fruit,  i.  459 

on  balm,  i.  459 

on  balsam  of  fir,  iii.  164 

on  balsam  of  Peru,  i.  467 

on  balsam  of  tolu,  i.  468 

on  barberry,  i.  474 

on  basil,  i.  476 

on  bdellium,  i.  481 

on  bearberry,  i.  482 

on  beccabunga,  i.  482 

on  belladonna,  i.  483 

on  benne  oil,  i.  487 

on  benzoin,  i.  489 

on  betony  wood,  i.  496 

on  bibiru  bark,  i.  497 

on  bistort,  i.  505 

on  bittersweet,  i.  505 

on  black  alder,  i.  105 

ou  black  haw,  iii.  509 

on  black  hellebore,  iii.  604 

on  black  pepper,  v.  568 

on  black  snakeroot,  vi.  489 

on  blackberry,  i.  506 

on  blessed  thistle,  vii.  61 

on  bloodroot,  i.  574 

on  blue  cohosh,  ii.  224 

on  blue  Hag,  iii.  165 

on  borage,  i.  606 

on  box,  i.  G09 

on  bread  crumb,  i.  685 

on  broom,  i.  709 

on  bryony,  i.  711 

on  buchu,  i.  716 

on  buckbean,  i.  710 

ou  buckthorn,  i.  716 

on  bugle,  i.  718 

on  bugloss,  i.  718 


Bolles.  W.  P.  (continued) : 

on  burdock,  i.  718 

on  Burgundy  pitch,  v.  691 

on  burnct  root,  i.  722 

on  butter,  i.  730 

on  butter  of  cacao,  i.  731 

on  caffeine,  i.  740 

on  Calabar  bean.  i.  742 

on  camphor,  i.  748 

on  Canadian  hemp,  iii.  613 

on  Canadian  moonseed,  v.  20 

on  canella  bark.  i.  749 

on  caoutchouc,  i.  750 

on  caraway,  i.  756 

on  cardamom,  i.  7S2 

on  carrot,  i.  784 

on  cascarilla,  i.  786 

on  cashew  nuts,  i.  786 

on  castor,  i.  7*7 

on  castor-oil,  i.  787 

on  catechu,  ii.  3 

on  cayenne  pepper,  v.  569 

on  celandine,  ii.  12 

on  centaury,  ii.  20 

on  chamepitys,  ii.  57 

on  chamomile,  ii.  57 

on  chanhungra,  ii.  77 

on  cherry,  ii.  79 

on  chervil,  ii.  80 

on  chestnut,  ii.  90 

on  chewstick,  ii.  90 

on  chicory,  ii.  93 

on  chirala.  ii.  96 

on  chrysarobin,  ii.  156 

on  cinchona,  ii.  159 

on  cinnamon,  ii.  167 

on  civet,  ii.  176 

on  cleavers,  ii.  178 

on  cloves,  ii.  195 

on  coca,  ii.  216 

on  cochineal,  ii.  220 

on  cocoa-nut  oil,  ii.  220 

on  cod  liver  oil.  ii.  221 

on  coffee,  ii.  223 

on  colchicum,  ii.  224 

on  colocynth,  ii.  233 

on  coltsfoot,  ii.  250 

on  colunibo,  ii.  250 

on  comfrey.  ii.  256 

on  coriander,  ii.  293 

on  corn  silk,  ii.  301 

on  Corsican  moss,  v.  26 

on  coto,  ii.  310 

on  cotton,  ii.  310 

on  couch  grass,  ii.  312 

on  crab's-eyes,  ii.  319 

on  cranesbill,  ii.  320 

on  croton  oil,  ii.  339 

on  cubeb,  ii.  346 

on  cucumber,  ii.  347 

on  Culver's  root,  ii.  347 

on  cumin,  ii.  347 

on  cundurango,  ii.  348 

on  curare,  ii.  348 

on  curcuma,  ii.  349 

on  currants,  ii.  349 

on  cuttlefish  bone.  ii.  349 

on  damiana,  ii.  355 

on  dammar  resin,  ii.  356 

on  dandelion,  ii.  356 

on  dates,  ii.  357 

ou  deadly  nightshade,  v.  188 

on  dill  fruit,  ii.  4(19 

on  dita,  ii.  518 

on  dragon's  blood,  ii.  527 

on  elaterin,  ii.  643 

on  elder,  ii.  649 

on  elecampane,  ii.  649 

on  ergot,  ii.  714 


Bolles,  W.  P.  (continued) : 
on  eryngium  campestre,  ii.  717 
on  eucalyptus,  ii.  726 
on  euphorbium,  ii.  727 
on  European  ash.  i.  383 
on  eye-stones,  ii.  804 
on  faham,  iii.  25 
on  false  sarsaparilla,  vi.  293 
on  fennel,  iii.  61 
on  fenugreek,  iii.  61 
on  fig,  iii.  155 
on  figwort,  iii.  156 
on  flowering  dogwood,  ii.  525 
on  foxglove,  iii.  233 
on  frankenia,  iii.  257 
on  fumitory,  iii.  264 
on  fucus  vesiculosis,  iii.  264 
i  ii  galanga,  iii.  287 
on  galbanum,  iii.  286 
on  gallic  acid.  iii.  296 
on  gamboge,  iii.  296 
on  garlic,  iii.  303 
On  gentian,  iii.  319 
on  German  chamomile,  ii.  58 
on  germander,  iii.  321 
on  ginger,  iii.  329 
on  gnapbalium,  iii.  350 
on  golden  seal,  vi.  360 
on  goldthread,  iii.  355 
on  gourd  seeds,  iii.  370 
on  grapes,  iii.  383 
on  grindelia,  iii.  387 
on  ground  ivy,  iv.  232 
on  groundsel,  iii.  394 
on  guaco,  iii.  407 
on  guaiac,  iii.  407 
on  guarana,  iii.  408 
on  gum  acaroides,  i.  35 
on  gum  arabic,  iii.  409 
on  gurjun  balsam,  iii.  413 
ou  gutta-percha,  iii.  414 
on  hardback,  iii.  504 
on  hartshorn,  iii.  509 
on  hart's  tongue,  iii.  509 
on  hazel-nut,  v.  255 
on  hedge  hyssop,  iii.  799 
on  hedge  mustard,  v.  77 
on  hemidesmus,  iii.  609 
on  hemlock,  iii.  611 
on  hemlock  pitch,  v.  691 
on  henbane,  iii.  614 
on  honey,  iii.  695 
on  honeysuckle,  iii.  695 
on  hops.  iii.  696 
on  horehound,  iii.  697 
on  horse-radish,  iii.  697 
on  hound's  tongue,  iii.  724 
on  hydrangea,  iii.  724 
on  hydrocotyle,  iii.  738 
on  hyssop,  iii.  799 
on  Iceland  moss,  v.  26 
on  ignatia,  vi.  244 
on  Indian  hemp,  iii.  613 
on  Indian  turnip,  vii.  333 
on  ipecac,  iv.  207 
on  isinglass,  iv.  231 
on  jaborandi.  iv.  233 
on  jalap,  iv.  235 
on  Jamaica  dogwood,  iv.  236 
on  jequirity,  iv.  253 
on  jujube,  iv.  264 
on  juniper,  iv,  264 
on  kamala,  iv.  265 
on  koosso,  iv.  318 
mi  kino,  iv,  312 
on  lactucarium.  iv.  376 
mi  ladanum,  iv.  376 
on  ladies'  slipper,  iv.  377 
on  laminaria,  iv.  379 
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Bollen. 
Brain. 


Bone  (continued): 

Botany  Bav  gum,  i.  35 

Bradycardia,  vi.  95 

of  the  wrist,  viii.  34 

Bot-flies,  v*.  753 

Braidism,  iii.  788 

pathology  of.  i.  602*  (Fig.) 

Bothrioccphalus  cordatus,  ii.  57 

Brain,  abscess  of,  i.  610;  viii.  214 

penetration  of.  by  bullets  and  other 

cristatus.  ii.  57 

acerrulus,  viii.  133 

missiles,  viii.  13  (Fig.) 

latus,  ii.  56  (Fig.)  ;  vii.  788 

acoustic  nerve,  viii.  184 

perforation  of,  by  bullets  and  other 

ovum  of,  iv.  790  (Pig.) 

adoccipital  fissure,  viii.  152 

missiles,  viii  13  (Fig.) 

segment  of,  iv.  796  (Fig  i 

ala  alba  niedialis.  viii.  178 

preparation  of,  for  preserving,  vi. 

Botium  trachelopbyma,  iii.  350 

ala  cinerea,  viii.  178 

453 

Botritis  nutans,  iii."  269  (Pig.) 

alba  of,  viii.  118  (Fig.) 

repair  of,  after  fracture,  iii.  237 

Botulism,  vi.  67 

albicantia,  viii.  132 

sesamoid,  i.  370  (Fig.) 

Botzen,  bo/en,  or  bolzano,  i.  608* 

amygdala,  viii.  136,  172 

shot  injuries  of,  viii.  12 

Bougie,  iv.  696 

amygdaline  fissure,  viii.  152 

spongy,  i-  599 

oesophageal,  v.  290  (Fig.) 

anaemia  of  the.  i.  612* 

subperiosteal  formation  of,  i.  602 

Bouillon,  ii.  531 

analysis  of  structure  of.  viii.  165 

syphilis  of,  i.  604 

as  a  culture  medium,  iv.  772 

anatomical  relations  of,  to  the  e.x- 

syphilitic  disease  of,  vi.  730 

Boulimia,  i.  296  ;  ii.  455 

ternal   parts  of  the  head,    vi. 

ie,  cancellous,  i.  599 

in  cerebro-spinal  meningitis,  ii.  45 

462 

compact,  i.  599 

in  diabetes,  ii.  419 

anatomy  of  the,  gross,   viii.    107* 

tuberculosis  of,  i.  605 

Bourboule,  iv.  366 

•Fig.) 

tumors  of,  i.  604 

Bourdin's  paste  (nitric  acid  and  sul- 

minute, viii.  164*  (Fig.) 

Wormian,  vii.  785  (Fig.) 

phur),  ii.  5 

aneurism    of    cerebral   arteries,   i. 

Boneblack,  ii.  75 

Bournemouth,  i.  608* 

617*  (Fig.) 

Bone-boiling,  vii.  202 

Boussena,  v.  33 

anomalies  of  cerebral  sinuses,  vii. 

Bone  chisels  and  gouges  for  mastoid 

Bovine  vaccination,  vii.  537 

607 

operations,  iv.  675  (Fig.) 

technique  of,  vii.  543 

appearance  of  the  surface   of.    in 

Bone-drills,  vi.  179  (Fig.) 

Bovine  variolation,  ii.  318 

disease,  viii.  211 

for    mastoid    operations,    iv.    672 

Bovine  virus,  amount  of.  obtainable 

aqueduct,  viii.  129  (Fig.) 

(Fig-) 

from  one  heifer,  vii.  541 

arbor  of  cerebellum,  viii.  127 

Bone-phosphate.     Calcic  phosphate, 

Bovista  gigantea,  iii.  281 

arched  fibres  of  the  oblongata,  viii. 

which  see  under  Calcium. 

nigrescens,  iii.  281 

185 

Bones,  teeth,  and  cartilage  (chemis- 

plumbea, iii.  281 

architectural   terms   applicable  to, 

try  of),  i.  606* 

spores  of,  iii.  269 

viii.  119 

Bone-scoops,  vi.  176  (Fig.) 

varieties  of,  iii.  281  (Fig.) 

arciform  fibres,  viii.  125 

Boneset,  ii.  58  ;  vii.  79 

Bowel.     See  Intestine. 

arteries  of  the,  viii.  232 

Bone-setting,  i.  605*  ;  iv.  664 

Bow-legs,  i.  609 

aneurism  of,  i.  617  (Fig.) 

Bonjean's  ergotin,  ii.  715,  717 

osteotomy  for,  v.  395 

anomalies  of.  i.  349 

Bonnet's  caustic  ligatures,  ii.  7 

Bowman's  capsule,  iv.  268 

lesions  of,  in  insanity,  iv.  71 

needle  operation   for  the    radical 

disks,  v.  64  (Fig.) 

syphilis  of,  i.  627,  663 

cure  of  hernia,  iii.  631  (Fig.) 

membrane,  vi.  348,  350  (Fig.) 

atrophic  parts  of,  viii.  119 

operation,  v.  195 

operation,  v.  195 

atrophy  of  the,  i.  618* 

paste  (zinc  chloride  and  flour),  ii.  7 

sarcous  elements,  v.  64 

aula  of,  defined,  viii.  118 

wire  cuirass,  viii.  359  (Fig.) 

Box,  i.  609* 

aulic  recess,  viii.  141 

Bonplandia,  i.  231 

Boxberry,  vii.  783  (Fig.) 

aulix,  viii.  132 

Bony  tumors,  ii.  765 

Bozeman's speculum,  chair,  and  dila- 

axis of  the,  direction  of,  viii.  165 

Bi  >ok keepers,  diseases  of,  v.  276 

tors,  viii.  583  (Fig.) 

Baillarger's  streak,  viii.  170 

Books,  copvright  laws  in  relation  to, 

Bozen,  i.  608 

base  of  the,    ii.  321  (Fig.)  ;  v.  773 

ii.  292 

Brach-Romberg  symptom,  v.  195 

(Fig.) 

medical,  admissibility  of,    as  evi- 

Brachia, of  brain,  viii.  130  (Fig.) 

basisylvian  fissure,  viii.  152 

dence,  ii.  733 

of  the  corpora  quadrigemina,  viii. 

body  of  Luys,  viii.  176 

Boracic  acid,  i.  607.    See  Boric  acid. 

184 

brachia,  viii.  130  (Fig.) 

Borage,  i.  606* 

Brachial  artery,  anomalies  of,  i.  352 

brachia  of  the  corpora  quadrigem- 

Borago officinalis,  i.  606 

(Fig.) 

ina,  viii.  184 

Borate  springs,  hot,  iii.  723 

at  the  elbow,  i.  309 

brachium    anterius,  prebrachium, 

Borax,  vi.  493 

compression  of,  i.  358  (Fig.) 

which  see,  viii.  130 

Borax  carmine  for  staining,  iii.  674 

in  the  arm,  i.  307  (Fig.) 

brachium  conjunction,  viii.  185 

Borax  Springs,  Cal.,  i.  606* 

ligature  of,  at  the  elbow,  i.  310 

brachium  posterius,  postbrachium, 

Borborygmi,  ii.  457 

in  the  arm,  i.  308 

which  see.  viii.  130 

Bordeaux  wines,  vii.  767 

Brachial  lymphatic  glands,  viii.  393 

cacumen  of  cerebellum,  viii.    126 

Bordighera,  i.  607*;  viii.  454 

Brachial  zoster,  iii.  647 

(Fig.) 

Borelii's  operation,  v.  195 

Brachialis  anticus  muscle,  i.  307 

calcar,  viii.  142 

Boric  acid,  i.  607* 

anomalies  of.  v.  45 

calcarine  fissure,  viii.   150 

as  an  cmmenagogue,  ii.  677 

Brachio-capsularis  muscle,  v.  44 

callosal  eminence,  viii.  143.  150 

germicidal  action  of,  iii.  323 

Brachio-radialis  muscle,  v.  45,  47 

callosal  fissure,  viii.  150 

in  antiseptic  sunrery,  i.  262 

Brachium     anterius,     prebrachium, 

callosal  gyre,  viii.  152 

Borland  Mineral    Well,  W.   Ya.,  i. 

which  see,  viii.  130 

callosum,  viii.  137,  174 

_  607* 

posterius,     postbrachium,     which 

capsula,  viii.  135 

Bom's  method  of  reconstructing  ob- 

see, viii.  130 

caudato-thalamic  extension  of  in, 

jects  from  microscopical  sec- 

Brachycephalic skull,  ii.  23 

viii.  118 

tions,  iii.  689 

Brachycera,  v.  753 

caudatum,  viii.  134,  172 

Boroglyceride,  i.  607* 

Brachydactylism.      See    Hand,    de- 

central fissure,  viii.  156 

in  antiseptic  surgery,  i.  262 

formities  of. 

central   gray   of  the  third    ventri- 

Bos taurus,  v.  443 

Brachymetropia,  i.  50 

cle,  viii.  174 

Boston,  i.  608*  (Chart) 

Bracken,  reproduction  of,  viii.  444 

central  lobe  of  cerebellum,  viii.  127 

Boswellia  Carterii,  v.  98,  296 

Bradford,   Edward    II.,    on   chronic 

1  Fig.) 

Bosworth,  FranckeE.,  on  laryngeal 

diseases  of  joints,  viii.  330 

central  tubular  gray,  viii.  118,  177 

phthisis,  iv.  427 

on  Pott's  disease,  v.  796 

cerebellar  folia,  viii.  125 

Bosworth's  nasal  saw,  v.  217  (Fig.) 

Bradford's  electro-magnet  for  the  re- 

cerebellar lobes,  viii.  125 

operation,  v.  195 

moval  of  metallic  bodies  from 

cerebellar  peduncle,  viii.  186 

Botany.     See  Biology. 

the  eye,  ii.  803  (Fig.) 

cerebellar  rimuhe,  viii.  125 
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Brain. 
Braiu. 


Brain  (continued)  : 

Brain  (continued) : 

Brain  (continued)  : 

mechanical  injuries  to  the,  i.  650 

parepiccele,  viii.  125  (Fig.) 

putamen,  viii.  172 

medicornu,  viii.  140 

parietal  fissure,  viii.  152 

pyramid  tract,  viii.  18s 

medifrontal  fissure,  viii.  152 

parietal  gyre,  viii.  152 

pyramidal  elements  of  the  cortex, 

medifrontal  gyre.  viii.  152 

parietal  lobe,  viii.  14s 

viii.  170 

medipeduncle,  viii.  128  (Fig.) 

parietes  of  unequal  thickness,  viii. 

pvramis    of    the    cerebellum,    viii. 

medulla  of,  viii.  118  (Fig.) 

118 

127  (Fig.) 

membranes,  lesions  of,  in  insanity. 

paroccipital  fissure,  viii.  152 

quadrangular  lobe  of  cerebellum, 

iv.  70 

partial  fissures,  viii.  150 

viii.  126    Fig.) 

mesencephal,  viii.  128  (Fig.) 

with  structural  correlations,  viii. 

red  nucleus,  viii.  175 

mesencephalic  entocinerea,  viii.  130 

152 

regio  subthalamic^,  viii.  176 

mesoccele,  viii.  129  (Fig.) 

peduncles  of  cerebellum,  viii.  128 

removal,  preservation  and  dissec- 

metacoele, viii.  124 

(Fig.) 

tion  of.  viii.  195*  (Fig.) 

metatela,  viii.  124 

peduncular  sulcus,  viii.  12.) 

restis  of,  viii.  125 

metencephal,  viii.  123 

permanent  fissures,  viii.  150 

reticular  field  of  the  tegmentum, 

metepencephal,  viii.  130 

pes  hippocampi,  viii.  142 

viii.  187 

method  of  hardening,  viii.  196 

pes  of  the  isthmus,  viii.  185 

reticular  ganglion,  viii.  187 

Meynert's  bundle,  viii.  187 

photography  of  the,  viii.  212 

rhinoccele,  viii.  134 

moutieulus  of  cerebellum,  viii.  120 

pineal  gland,  viii.  175 

rhombocoele,  viii.  123 

(Fig.) 

pituitary  body,  viii.  175 

rima,  viii.  140 

morphological  aspect  of,  viii.  107"" 

poma,  viii.   161 

defined,  viii.  118 

(Fig.) 

pomatic  fissure,  viii.  161 

ripa,  viii.  120 

nerve  tracts  in  the.  demonstration 

pons,  viii.  128  (Fig.),  187 

riparian  parts  of,  viii.  120 

of  the  course  of,  viii.  166 

porta  of,  viii.  118.  140 

rostrum,  viii.  137 

nerves  of  Lancisii,  so-called,  viii. 

portal  boundaries,  viii.  142 

secondary  changes  in,  in  valvular 

172 

postbrachium,  viii.  130  (Fig.) 

hear!  disease,  iii.  585 

nidi,  viii.  124,  179 

postcalcarine  fissure,  viii.  152 

segmental  overlapping  in,  viii.  114 

nodulus  of   cerebellum,   viii.    127 

postcentral  fissure,  viii.  152 

segmentation  of,  more  easily   rec- 

(Fig.) 

postcentral  gyre,  viii.  152 

ognized  in  certain  low  or  gen- 

non-extension  of    rima    to    tip  of 

postcommissure,  viii.  131 

eralized  vertebrates,  viii.  113 

medicornu,  viii.  14(5 

postcornu,  viii.  140 

segments    of,    change    in    relative 

normalization  of,  viii.  112 

postcribrum,  viii.  132 

size,  viii.  114 

nuclei  of  the  arciform  strands,  viii. 

posterior    longitudinal    fasciculus 

its  simplest  expression,  viii.  118 

185 

of  the  tegmentum,  viii.  186 

(Fig.) 

nucleus  amygdalae,  viii.  172 

posterior  perforated  space,  viii.  175 

names  and  synonyms,  viii.  114 

nucleus dentatus of  the  cerebellum, 

postforceps,  viii.  137 

potentially  triple,  viii.  116 

viii.  177 

postfrontal  lobe,  viii.  147 

septum  lucidum,  viii.  139 

nucleus  emboliformis  of  the  cere- 

postgeniculum, viii.  132 

serous  cavities  of  the,  viii.  244 

bellum,  viii.  177 

postinsula,  viii.  160 

significance  of  cortical  extension, 

nucleus  fastigii  of  the  cerebellum, 

postoblongata,  viii.  123 

viii.  164 

viii.  177 

compared  with  myel,  viii.  124 

sinuses  of  the,  viii.  241 

nucleus  funiculi  tereles,  viii.  184 

postoccipital  fovea,  viii.  152 

slender    lobe  of    cerebellum,   viii. 

nucleus   globosus  of  the  cerebel- 

postoperculum, viii.  161 

127  (Fig.) 

lum,  viii.  177 

postoptic  ganglia,  viii.  176 

softening  of  the,  i.  659* 

nucleus  magno-cellularis,  viii.  185 

postpar occipital  fissure,  viii.  152 

splenium,  viii.  137 

nucleus  of  Luys,  viii.  169 

postpeduncle,  viii.  128  (Fig.) 

stem.  viii.  124 

nucleus  tegmenti,  viii.  175 

postsemilunar  lobe  of  cerebellum, 

strata  of  parietes  of,  viii.  118  (Fig.) 

occipital  eminence,  viii.  150 

viii.  126  (Fig.) 

stria  cornea,  viii.  174 

occipital  fissure,  viii.  150 

postvermis,  viii.  127 

structure  of  the,  analysis  of,  viii. 

occipital  lobe,  viii.  148,  §  185 

prebrachium,  viii.  130  (Fig.) 

165 

visual  importance  of,  vii.  675 

precentral  fissure,  viii.  152 

by  defibrillation  of  the  hardened 

of  Chinese,  viii.  162 

precentral  gyre,  viii.  152 

brain,  viii.  165 

of  college  professors  should  be  ex- 

precommissure, viii.  136,  174 

by  examination  of   fresh  brain, 

amined,  viii.  163 

precommunicant  artery,  viii.  121 

viii.  165 

of  insane    sometimes   has    lingula 

precornu,  viii.  140 

by  microscopic    sections   of  the 

imperfect,  viii.  126 

precuneal  fissure,  viii.  152 

hardened  brain,  viii.  165 

of  man  peculiar,  viii.  113 

precuneal  gyre,  viii.  152 

by  the  comparative  method,  viii. 

of  monkey  less  useful  than  that  of 

precribrum,  viii.  132 

168 

foetus  for  elucidating  fissures, 

preforceps,  viii.  137 

by  the   developmental    method, 

viii.  149 

prefrontal  lobe,  viii.  147 

viii.  166 

olfactory  bulb,  viii.  134 

pregeniculatum,  viii.  174 

by  the  study  of  natural  and  arti- 

olfactory eras.  viii.   134 

pregeniculum,  viii.  131 

ficial   atrophies   of    nerve   cen- 

olfactory fissure,  viii.  152 

preinsula,  viii.  100 

tres  and  tracts,  viii.  167 

olfactory  nerves,  viii.   183 

preoccipital  fovea,  viii.  152 

by   the  study   of   secondary   de- 

operculum, viii.  160 

preoperculum,  viii.  161 

generations,  viii.  167 

optic  lobes,  viii.  128 

preparoccipital  fissure,  viii.  152 

subarachnoidal  space,  viii.  244 

optic  thalamus,  viii.  174 

prepeduncle,  viii.  128  (Fig.),  186 

subcentral  fissure,  viii.  152 

orbital  fissure,  viii.  152 

preramus  of  arbor,  viii.  127 

subdural  space,  viii.  244 

orbital  gyre,  viii.  152,  §  208 

presemilunar  lobe,  viii.  126  (Fig.) 

subendymal  nidus  vagi,  \iii.   182 

orbito-frontal  fissure,  viii.  152 

preservation  of.  viii.  195 

subfalcial  sinus,  viii.  121  (Fig.) 

osseous  growths  in  the.  v.  388 

presylvian  fissure,  viii.  152 

subfissures,  viii.  160 

Pacchionian  bodies,  viii.  194 

prevormis,  viii.  127 

subfrontal  fissure,  viii.  152 

pala,  viii.  146 

prosencephal,  viii.  134 

subfrontal  gyre.  viii.  152 

paracentral  fissure,  viii.  152 

prosocude,  viii.  140 

subgyres,  viii.  160 

paracentral  gyre,  viii.  152 

prosodiencephal,  viii.  130 

Suboccipital  fissure,  viii.  152 

paracoele,  viii.  140 

prosoterma,  viii.  132 

suboperculum,  viii.  161 

parauoceulus,  viii.  127  (Fig.) 

pseudocode,  viii.  139 

Bubparictal  gyre,  viii.  152 

paraplexus,  viii.  145  (Fig.) 

punctured    wounds   of    the,  treat- 

substantia nigra,  viii.  175 

paraqueduct,  viii.  116  (Fig.) 

ment  of,  viii.  224 

subsylvian  fissure,  viii.  152 
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Brain,  surgery  of  the  (continued)  : 
inspection  of  the  brain,  after  open- 
ing the  skull,  viii.  211 
intracranial  haemorrhage,  viii.  226 
inveterate  headache,  viii.  227 
landmarks  on  the  skull,  viii.  204 
limits    of    operative    interference 

with  the  brain,  viii.  213 
marking  the  bone,  viii.  209 
mental  disturbances,  viii.  228 
methods  of  topographical  research, 

viii.  205 
mode  of  access  to  the  brain,  viii. 

209 
percussion  of  the  skull  as  a  diag- 
nostic measure,  viii.  209 
photography  in,  viii.  212 
preventive  trephining  in  contusion, 

viii.  222 
punctured  wounds  of   the   brain, 

viii.  224 
recosnition  of  centre   sought  for, 

viii.  211 
recovery  after,  viii.  213 
replacement  of  the  bone,  viii.  212 
secondary  operations,  viii.  213 
separation  of  the  dura  mater  from 

the  skull,  viii.  210 
shaving  the  head,  viii.  209 
tapping  of  the  lateral  ventricles  as 
a  definite  surgical  procedure 
in   meningitis   with    effusion, 
and   especially   in    tubercular 
meningitis,  viii.  229 
topography  of  the  brain,  viii.  202 
treatment  of  the  wound,  viii.  213 
trephining   for    arrested   develop- 
ment, viii.  229 
Brain,  tumors  of  the,  i.  668*  ;  viii. 
218 
and  abscess,  differential  diagnosis, 

viii.  215 
and  cerebral  haemorrhage,  diagno- 
sis of,  i.  679 
and  general  paralysis,  diagnosis  of, 

i.  679 
and  hydrocephalus,    diagnosis  of, 

i.  679 
and  locomotor  ataxy,  diagnosis  of, 

i.  679 
and  multiple  cerebro-spinal  sclero- 
sis, diagnosis  of,  i.  C79 
and  softening,  diagnosis  of,  i.  679 
causes,  viii.  218 
cholesteatoma,  ii.  137 
complicating  lesions,  i.  680 
diagnosis,  viii.  219 
diagnosis  of  the  site,  nature,  size, 

etc.,  viii.  220 
differential  diagnosis  of,  i.  678 
diffuse  symptoms  in,  i.  668 
disturbance  of  language  in, viii.  218 
eye-symptoms  in,  viii.  218 
focal  symptoms  in,  i.  671 
latent, "i.  678 

lesions  of  mobility  in,  i.  671 
lesions  of  the  special  senses  in,  i. 

675 
pathological  anatomy  of,  i.  680 
percentage  of  recovery  after  opera- 
tion, viii.  221 
prognosis,  i.  680  ;  viii.  220 
surface  temperature  of  the  head  in, 

viii.  219 
symptoms,  i.  668  ;  viii.  218 
treatment  of,  i.  680;  viii.  220 
varieties,  viii.  218 
varying  symptoms  of,  according  to 
location,  i.  677 


Brain,  vessels  of  the,  viii.  331*  (Fig.) 
arteries,  viii.  232 
circle  of  Willis,  viii.  233 
nomenclature,  viii.  231 
veins,  viii.  236 

veins  and  arteries  of,  general  rela- 
tions of  the,  viii.  240 
veinules  of  the  cortex,  viii.  240 
Brain-sand,  viii.  133 

deposits  of,  in  Pacchionian  bodies. 

viii.  194 

Brain  weight,  average  probablypro- 

portional  to  intelligence,  viii. 

164 

discrepant  statements  respecting, 

viii.  164 
fresh,    estimated    from   alcoholic, 

viii.  163  (note) 
lightest  human,  on  record  i'.  618 
minimum  compatible  with  intelli- 
gence, viii.  164 
of  a  bull,  viii.  163 
of  Broca,  viii.  163 
of  Cuvier,  viii.  163 
of  Dante,  viii.  163 
of  elephants,  viii.  163 
of  Gambetta,  viii.  163 
of  gorillas,  viii.  163 
of  Liebig,  viii.  163 
of  lions,  viii.  163,  §  283 
of  Louis  Agassiz,  viii.  163 
of  marmosets,  viii.  163 
of  porpoises,  viii.  163 
of  Schiller,  viii.  163 
of  sparrows,  viii.  163 
of  Turgenieff.  viii.  163 
of  whales,  viii.  163 
Braiuard's  operation  for  the  correc- 
tion of  the  deformity  in  bony 
anchylosis  of  the  knee.     The 
newly  formed  bone  is  drilled 
subcutaneous]}'  in  various  di- 
rections and  then  broken  by 
manual    force.       Devised    by 
Professor    Brainard,   of    Chi- 
cago.   See  The  American  Jour- 
nal of  the  Medical  Sciences,  vol. 
lv.     1868. 
Bran  baths,  i.  464 
Brancardier,  the,  vii.  223  (Fig.) 
Branchial  arches,  iii.  4  (Fig.) 
Branchial  clefts,  iii.  4  (Fig.) 
Branchial  cysts,  i.  680* 
and  affections  of  the  lymphatics, 

diagnosis  of*,  i.  684 
and  aneurism,  diagnosis  of,  i.  683 
and  ristul;c,  v.  121 
and  angioma,  diagnosis  of,  i.  683 
atheromatous,  i.  681 
haemato-,  i.  683 
mucous,  i.  681 
prognosis  of,  i.  684 
serous,  i.  682 
treatment,  i.  684 
Branchial  rjstuhc  and  cysts,  v.  121 
Branchial   plexus,   nerves  of,  i.   456 

(Fig.) 
Brandy,  vii.  778 

adulteration  of,  iii.  204 
Brasdor's    method   of    treatment  of 

aneurism,  i.  212 
Brasdor's  operation,  v.  195 
Brass  cooking-vessels,  danger  of,  ii. 

291 
Brass-founders,  diseases  of,  v.  276 
Brassica,  vi.  147 
alba,  v.  76 
napus,  v.  77 
nigra,  v.  75  (Fig.) 


Brassica  (continued)  : 

oleracea,  i.  731;  v.  77 

rapa,  v.  77 
Braun'a  canal,  v.  166 
Brayera  anthelmintica,  iv.  318(Fig.) 
Brazil,    history   of   yellow    fever    in. 

viii.  41 
Brazilian  coffee,  ii.  223 
Bread,  adulteration  of,  iii.  199 
Bread,  crumb  of,  i.  685» 
Bread  paste  as  a  culture  medium,  iv. 

Bread-pudding,  poisoning  by,  vi.  69 
Break-bone  fever,  ii.  395 
Breast,  female,  i.  685*  (Fig.).     See 
Mamma. 

diseases  of  the,  i.  686* 
Breath,  i.  695* 

composition  of  the,  vi.  200 

foul,  in  nasal  catarrh,   ii.  3  ;    viii. 
259 

fruity  odor  of,  in  diabetic  coma, 
ii.  254 

offensive,  in  dyspepsia,  ii.  455 
Breath-sounds,  ii.  82 
Breathing,  difficult,  ii.  560 

physiology  of,  vi.  197  (Fig.) 

sibilant,  vi.  146 

sonorous,  vi.  146 
Breech  presentation,  management  of, 
iv.  326  (Fig.) 

use  of  forceps  in,  iii.  229 
Breeding  in  and  in  of  animals,  ii.  275 
Breeze-flies,  v.  753 
Bregma,  a  guiding-point  in  craniom- 
etry, ii.  23  ;  viii.  205  (Fig.) 
Bremer,    L.,    on    pneumococcus,   v. 
725 

on  the  female  breast,  i.  685 

on  the  sense  of  smell,  vi.  487 

on  the  sense  of  taste,  vi.  739 
Brewers,  diseases  of,  v.  276 
Brianc/m  manna,  iv.  641 
Bribosia's  operation,  v.  195 
Brick-kilns,  nuisance  from,  vii.  204 
Bricklayers,  diseases  of,  v.  276 
Bridge,  Norman,  on  diarrhoea,  ii.  431 

on  gonorrha'al  rheumatism,  vi.  214 

on  headache,  iii.  514 

on  intestinal  colic,  ii.  231 
Bridging  convolution,  viii.  159  (note). 

See  Qyral  isthmus. 
Briggs,  Charles  S.,  on  injuries  and 

diseases  of  the  jaws,  iv.  240 
Brighton,  England,  i.  696* 
Bright's  disease,  iv.  275  ;  v.  195.    See 
also  Kidneys  and  Nephritis. 

acute,  lesions  of,  iv.  287 

and  idiopathic  anaemia,  differential 
diagnosis  of,  i.  186 

blindness  in,  i.  .~):!7 

chronic,  iv.  278 

chronic  hemorrhagic,  iv.  278 

classification  of,  iv.  291 

diaphoretics  in,  ii.  425 

dropsy  in,  ii.  535 

headache  in,  iii.  517 

neuralgia  in,  v.  153 

nitroglycerine  in,  i.  574 

ophthalmoscopy  in,  v.  318 

salines  in,  ii.  521 

uremic  .symptoms  in,  vii.  391 

varieties  of,  iv.  275 

"  without  nephritis,"  iv.  281 
Brimstone  agaric,  iii.  283 
Briquet's  ataxia,  v.  195 
Brisement  force  in  anchylosis,  i.  201 

in   the   treatment  of  club-fool,    ii 
211  (Fig.) 
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Buffalo  (Catoosa)  spring,  analysis  of, 

Burns  and  scalds  (continued)  : 

Byers,    J.    Wellington,    on    diseases 

ii.  4 

complications,  i.  738 

and    injuries    of   the    coracoid 

Buffalo  gnats,  v.  754 

deformities    following,   i.    322  •   ii. 

process,  \  i.  897 

Buffalo  Lithia  Springs,  Va.,  i.  718* 

158;  iii.  157  (Fig.) 

on  influence  of  race  and  nationality 

Buffed  gilled  agaric,  iii.  275  (Fig.) 

from  lightning,  iv.  4!)U 

upon  disease,  viii.  428 

Buffer  accidents,  i.  14 

intestinal  ulcers  following,  vii.  382 

Byford,   William   II.,   on   extra-ute- 

v for  physicians'  use,  vii.  G02 

prognosis,  i.  722 

rine  pregnancy,  ii.  775 

Bugle,  i.  718*' 

symptoms,  i.  723 

Byrne's  method   of  reducing    inver- 

Bugleweed, i.  718 

treatment,  i.  723 

sion  of  the  uterus,  v.  196  ;  vii. 

Bugloss,  i.  606,718* 

v.  Burow's  operation,  v.  196 

495 

Bugs,  v.  750 

Burq'a  dynamometer,  ii.  544  (Fig.) 

Byssus,  iii.  257 

Bulb,  artery  of  the,  anomalies  of,  i. 

Burq'a  vaccinator,  vii.  518  (Fig.) 

355 

Burring,  vi.  617 

Bulb,  olfactory,  viii.  134 

Bursa    pharyngea,   neuroses    of  the, 

Cabbage,  red,  i.  731* 

Bulbo-cavernosus  muscle,  anomalies 

viii.  425 

for  staining  tissues,  iii.  676 

of,  v.  54 

Bursa',  i.  724*  (Fig.) 

Cabinet-makers,  diseases  of,  v.  277 

Bulkley,  L.  Duncan,  on  atroph\''of 

about  the  shoulder,  vi.  446  (Fig.) 

Cabot,  Arthur  T.,  on  bladder  of  the 

the  skin,  vi.  454 

list  of,  i.  725 

male,  i.  507 

on  dermatalgia,  ii.  406 

of  the  ankle,  i.  729 

on  litholapaxy,  iv.  511 

on  favus,  iii.  49 

of  the  elbow,  i.  727 

on  lithotomy,  iv.  515 

on  keloid,  iv.  266 

of  the  foot,  i.  72!» 

on  supra-pubic  cystotomy,  viii.  500 

on  scabies,  vi.  295 

of  the  hand,  i.  727 

on  the  prostate  gland,  vi.  39 

Bull,  brain-weight  of,  viii.  163 

of  the  head,  i.  725 

Cacao,  butter  of,  i.  731 

Bull,    Charles   Stedman,  on  field  of 

of  the  hip,  i.  72s 

confusion  of,  with  coca,  ii.  219 

vision,  vii.  659 

of  the  knee,  i.  728  ;  iv.  315 

Cachets  de  pain,  ii.  165 

on  vitreous   body  or    humor,  vii. 

of  the  neck,  i.  725 

Cachexia  africana,  i.  296 

678 

of  the  shoulder,  i.  726;  vi.  446 

malarial,  iv.  149 

Bulla,  i.  538 

of  the  trunk,  i  726 

saturnine,  iv.  464 

Bullard,    William    X.,    on    asthesi- 

of  the  wrist,  i.  727 

strumipriva,  viii.  548 

ometer,  i.  83 

subcutaneous,  enlargement  of,  iii. 

Cacolets,  iii.  142  (Fig.) 

on  anaemia  of  the  brain,  i.  612 

774 

Cactus,  ii.  220 

on  effects  of  lightning,  iv.  497 

ulnar,  i.  317 

Cacumen    of   cerebellum,    viii.    126 

on  lesions  of   the  corpora  quadri- 

Bursas  phrenico-hepatica?,  v.  605 

(Fig.) 

gemina,  ii.  304 

Bursitis,  i.  724 

"  Cadaver  tubercle,"  ii.  516 

on   metalloscopy   and    nietallothe- 

at  elbow,  i.  319 

Cadaveric  infection,  ii.  515 

rapy,  iv.  749 

counter-irritation  in,  ii.  317 

Cadaverine,  vi.  61 

on  tendon  reflex,  vi.  768 

leading  to  joint-disease,  viii.  339 

Cade,  oil  of,  i.  732* 

on  the  dynamometer,  ii.  544 

prepatellar,  v.  531 

Cadmium,  i.  732* 

on  the  hypoglossal  nerve,  iii.  796 

syphilitic,  vi.  730 

poisoning  by,  i.  732* 

Boiler,  Frank,  on  congenital  defects, 

Burying  alive,  i.  720 

sulphate,  i.  732 

diseases,    and    injuries   of   the 

Busch's  method  for  the  relief  of  Du- 

Caduca,  ii.  388  (Fig.) 

auditory  canal,  i.  418 

puvtren's  contraction,  iii.  162 

Caecitas,  i.  532 

on  diseases  of  the  cornea,  ii.  293 

Busey,   Samuel   C. ,  on  diseases  and 

Caecum,  iv.  173  (Fig.) 

on  diseases  of  ihe  sclera,  vi.  353 

injuries  of  the  absorbent  sys- 

and appendix,  diseases  of,  i.  733* 

Bullets,  viii.  8  (Fig.) 

tem,  viii.  81 

hernia  of,  i.  735 

explosive,  wounds  from,  viii.  9 

Bushwoman,  fissures  of  a,  viii.  163 

lesions  of,  in  dysentery,  ii.  550 

Bullock's  microtome,  iii.  669  (Fig.) 

Butane,  vi.  216 

lymphatic  vessels  of,  viii.  399 

Bullous  erysipelas,  ii.  719 

Butchers,  diseases  of.  v.  276 

measurements  of,  vii.  658 

Bullous  keratitis,  ii.  295 

Butea  froudosa,  iv.  312  :  vi.  390 

structural    peculiarities    and    ana- 

Bull-snake, vi.  173 

Buthus  Carolinian  us,  v.  748  (Fig.) 

tomical  relations  of  the,  i.  9 

Bully's  toilet  vinegar,  ii.  308 

Butter,  i.  730*  ;  v.  5 

Cesarean  section,  i.  735*  (Fig.) 

Bundled  stump  mushroom,  iii.  283 

adulteration  of.  iii.  200 

after-treatment,  i.  739 

Buugarus  caeruleus,  vi.  174 

and  eggs,  iii.  233 

history  of.  i.  735 

fasciatus,  vi.  174 

Butter  of  antimony,  i.  247 

indications  for,  i.  736  ' 

Bunion,  iii.  484 

of  cacao,  i.  731 

modifications  of,  i.  736 

Bunt,  iii.  265 

of  zinc,  viii.  75 

operation  of.  i.  7:)7 

Biiphthalmus,  congenital,  vi.  354 

Butterflies,  v.  756  (Fig.) 

prognosis,  i.  739 

Burdach.   column   of,    vi.   539  ;  viii. 

Butterfly  weed.  v.  724 

statistics  of,  i.  736 

483  (Fig.) 

Buttermilk,  v.  5.  7 

Caffeine,  i.  72.  740*  :  ii.  223  :  viii.  515 

Burdock,  i.  718*  ;  ii.  58 

Butternut,  i.  730* 

as  a  diuretic,  ii.  524 

Burgundy  pitch,  v.  691  ;   vii.  334 

Butter-weed,  iii.  165 

hypodermatic  use  of.  iii.  795 

Burgundy  wines,  vii.  773 

Button,  Biskra,  Bombay  etc.,  i.  106 

Caffeo-tannie  acid,  ii.  223 

Burial,  i.'  719* 

Button  bush,  ii.  166 

Cairo,  climate  of,  ii.  640 

dangers  of,  ii.  332 

Button-hole  operation  on  the  urethra, 

Caisson  disease,  i.  741*  ;  ii.  170 

law  of,  i.  720* 

i.  518  (Fig.) 

Cajeput,  oil  of.  i.  741*  (Fig.)  ;  ii.  196 

of  living  persons,  i.  720 

Button-makers,  diseases  of.  v.  277 

in  cholera,  ii.  134 

sanitary  inspection  of.  vi.  270 

Butyl  chloral  hydrate,  i.  730* 

Cajuputene,  i.  742 

Burlington,  Vt..  i.  721*  (Chart) 

hypnotic  action  of,  iii.  786 

Calabar  bean.  i.  742*  (Fig.):  vi.  390 

Burnet  root,  i.  722* 

Butyric  acid,   germicidal   action  of, 

as  a  motor  depressant,  v.  27 

Burnett,  Charles  II.,  on  anatomy  of 

iii.  323 

Calamine,  viii.  75 

the   tympanic    membrane   and 

in  cod  liver  oil,  ii.  221 

Calamintha  officinalis,  i.  460 

ossicles,  vii.  334 

normal,  i.  60 

Calamus,  iii.   165  (Fig.) 

on  diseases  of  the  auditory  nerve, 

transformation  of  lactic  acid  into, 

draco,  i.  304  ;  ii.  527 

i.  427 

vi.  112 

rotang,  i.  304 

Burnett's  disinfecting  fluid  (solution 

Butyric  fermentation,  bacillus  of,  ii. 

Calberla's  method  of  imbedding  in 

of  zinc  chloride),  ii.  6,  406 

284 

egg-emulsion,  iii.  672 

Burns  and  scalds,  i.  722* 

Pasteur's  discovery  of,  iii-  63 

Calcaneo-varus  ami   valgus,  talipes, 

classification  of,  i.  722 

Buxine,  i.  497.  609  ;  v.  518 

ii.  206 

coma  in,  ii.  255 

Buxus  seinpcrvirens,  i.  009 

Calcaueum,  fracture  of,  iii.  254 
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Calcaneus. 
Cardinal  veiiiM. 


Capillar}-,  artificial,  used  in  the 

nu- 

Carbonate  (continued) : 

Carcinoma  (continued)  : 

□aeration  of   red    blood- 

cor- 

of  lead.  iv.  461 

of  the  liver,  i.  16  :  iv.  574 

puscles,  i.  544  (Fig.) 

of  lithium,  iv.  511 

of  the  lower  jaw,  iv.  250 

Capillary  haemorrhage,  iii.  472 

of  magnesium,  iv.  616 

of  the  mamma,  i.  693 

Capistruin,  i.  470 

of  potassium,  v.  793 

of  the  mouth,  supposed  influence 

Capitellum  humeri,  ii.  644  (Fig. 

1 

of  zinc.  viii.  75 

of  the  tobacco  habit  in    caus- 

Capon Springs.  W.  Va.,  i.  755* 

Carbonates,  alkaline,  antidotal  value 

ing,  viii.  553 

Capric  acid,  i.  60 

of,  i.  242 

of  the  omentum,  i.  22 

Caprinic  acid  in  cocoa-nut  oil,  ii. 

221 

calculi  formed  of.  ii.  259 

of  the  orbit,  ii.  813 

Caproic  acid,  i.  60 

Carbonic  acid  gas,  i.  761 

of  the  ovary,  i.  23  :  v.  415 

Caprylic  acid,  i.  60 

in  the  air.  i.  92 

of  the  pancreas,  i.  21  ;  v.  485 

in  cocoa-nut  oil,  ii.  221 

detection  of,  i.  94 

of  the  parotid  gland,  v.  520 

Capsaicin,  i.  486  ;  v.  570 

Carbonic  acid  water,  i.  461.  763* 

of  the  pharynx,  v.  638 

Capsicin,  v.  570 

Carbonic  anhydride,  i.  761 

of  the  pylorus,  operation  for, 

vi. 

Capsicum   annuum,    i.  486  ;    v. 

570 

Carbonic  disulphide,  i.  763* 

115  (Fig.) 

(Fig.) 

Carbonic  oxide,  i.  759 

of  the  rectum,  i.  282 

as  an  emmenagogue,  ii.  678 

germicidal  action  of,  iii.  324 

of  the  spleen,  i.  21  ;  vi.  1104 

fastigiatum,  i.  486  ;  v.  569 

in  the  air.  i.  95 

of   the    stomach,    i.    17,   776  ; 

vi. 

Oapsula,  ii.  305  ;  viii.  135  (Fig.) 

poisoning,   abdominal    congestion 

648 

Capsule,  external,  of  brain,  viii. 

161 

in,  if.  171 

and  dyspepsia,  differential  diag- 

(Fig.) 

Carbonic  tetrachloride,  i.  763* 

nosis  of,  ii.  459 

Capsule,  internal,  viii.  135,  173 

Carbouous  oxide,  i.  759 

clinical  history,  vi.  649 

lesions  of.  ii.  28  (Fig.) 

Carbuncle,  i.  764* 

diagnosis,  vi.  650 

of  a  cyst,  ii.  353 

counter-irritation  in,  ii.  317 

etiology,  vi.  649 

opening  of,  in  cataract  operation. 

diagnosis,  i.  764 

frequency,  vi.  648 

i.  802 

explanation  of  peculiarities  of,  ii. 

morbid  anatomy,  vi.  649 

Capsules,  iv.  699 

252  (Fig.) 

operations   for,   iii.  304  :  vi. 

115 

Caput  gallinaginis,  vi.  39 

pathology,  i.  764 

(Fig.) 

gelatinosuin,  viii.  479  (Fig.),  480 

prognosis,  i.  765 

pathogenesis,  vi.  648 

medusa1,  i.  383 

symptoms,  i.  764 

prognosis,  vi.  651 

obstipum,  vii.  153  (Fig.) 

treatment,  i.  765 

treatment,  vi.  651 

of  caudatum,  viii.  135  (Fig.) 

Carbunculus  contagiosus,  i.  237 

of  the  testicle,  i.  779 

quadratum,  vi.  227 

Carcinoma,  alveolar,  i.  769.  771 

of  the  throat,  a  cause  of  dvsphagia, 

succedaneum   and  cephalhsemato- 

and  phthisis,  relation  of,  i.  782 

ii.  559 

ma.  differential  diagnosis 

of, 

and  polypus  of  the  ear,  differential 

of  the  tongue,  vii.  112,  117 

ii.  21 

diagnosis  of,  ii.  612 

of  the  tonsil,  vii.  148,  150 

Carabidoe,  v.  757 

cells  in  urine,  vii.  441  (Fig.) 

and  tonsillitis,  diagnosis,  vii. 

134 

Caraway,  i.  756*  (Fig.) 

chimney-sweeps',  iii.  309  ;  v.  277 

of  the  upper  jaw,  iv.  243 

constituents  of.  i.  233 

classification  of,  i.  770 

of  the  uterus,  i.    23,  778  ;  vii. 

497 

Carbamide,  vii.  410 

colloid,  i.  769,  771 

(Fig.)  ;  viii.  561 

Carbinol,  iv.  751 

coma  in  later  stages  of,  ii.  254 

papillary,  of  the  ovary,  v.  420 

Carbo  animalis,  ii.  75 

cylindrical-cell,  i.  768,  771 

pathological  anatomy,  i.  766*  (F 

ig.) 

ligni,  ii.  76 

diagnosis  of,  vii.  327 

pathology,  clinical  history,  etc 

.,  i. 

Carbohydrates,  i.  Ill 

encephaloid,  i.  771 

770*"(Fig.) 

in  gastric  digestion,  ii.  466 

statistics  of,  i.  782 

pavement-cell  variety,  i.  767 

influence  of,  on  metabolism,  v. 

263 

epithelial,  i.  767,  771 

prognosis  of.  i.  780 

Carboxy haemoglobin,   spectrum 

of. 

definition  of,  iii.  402 

results  of  operation  in,  i.  780 

vi.  520  (Fig.) 

following  condyloma,  ii.  262 

scirrhus,  i.  769,  771 

Carbolic  acid,  i.  756* 

genera]  considerations  concerning, 

of  the  breast,  i.  777 

as  a  disinfectant,  ii.  479 

i.  782 

of  the  uterus,  i.  778 

caustic  action  of,  ii.  5 

glandular,  i.  768 

statistics  of.  i.  780 

disposition  of,   in  the  body  after 

definition  of.  iii.  402 

simplex,  i.  769.  771 

absorption,  v.  765 

in  a  cicatrix,  ii.  158 

statistics  of.  i.  779 

germicidal  action  of,  iii:  323 

in  the  tympanum,  vii.  370 

types  of,  i.  767  (Fig.) 

in  antiseptic  surgery,  i.  262 

medullary,  i.  771 

Cardamom,  i.  7H2*(Fig.):  iii.  330 

in  urine,  vii.  415 

statistics  of,  i.  782 

Carden's  amputation,  i.  169 

lotions,  dangers  of,  i.  15 

melanotic,  i.  769  ;  iv.  702 

Carden's  method,  v.  196 

poisoning  by,  i.  61  ;  v.  638 

metastasis  of,  i.  770 

Cardiac  abscess,  pyemic,  iii.  572 

coma  in,  ii.  255 

of  the  bladder,  i.  22.  510 

action,  functional  changes  in, 

iii. 

Carbon,  bisulphide  of,  i.  763 

of  the  brain,  diagnosis  of,  i.  679 

564 

dioxide,  i.  761 

of  the  cervix   uteri,  i.  23,  778;   vii. 

affections,   climates    suitable 

for 

from  gas-lights,  i.  762 

497  ;  viii.  561 

the  treatment  of,  iii.  534 

physiological  action,  i.  761 

of  the  colon,  colectomy  for,  ii.  231 

aneurisms,  iii.  547 

poisoning  by,  i.  762 

colotomy  for,  ii.  248 

angina,  i.  227 

preparation  of ,  i.  761 

of  the  conjunctiva,  ii.  807 

atrophy,  iii.  548 

properties  of,  i.  761 

of  the  diaphragm,  ii.  431 

circulation,  obstructed,  relation 

of, 

sources  of.  i.  761 

of  the  eyelid,  ii.  806 

to  lymph  siMsis,  viii.  85 

tests  for,  i.  763 

of  the  gall-bladder,  iii.  294 

depressants,  i.  783* 

uses  of,  i.  761 

of  the  heart,  iii.  570 

dilatation,  iii.  553 

excretion  of.  v.  261 

of  the  interna]  genital  organs,  i.  775 

displacements,  iii.  555 

monoxide,  i.  759 

of  the  intestine;  i.  21,778:  iv.   191 

dropsy,  ii.  534 

in  coal  gas,  ii.  215 

and     intussusception,    diagnosis 

hypertrophy,  iii.  567 

physiological  action,  i.  760 

of,  viii.  322 

movements,  iii.  571  (Fig.) 

properties  of,  i.  759 

colectomy  for,  ii.  231 

muscle,  nerves  of.  v.  07 

sources  of,  i.  760 

colotomy  for,  ii.  248 

thrombosis,  iii.  580 

toxicology  of,  i.  760 

of  the  kidney,  i.  19  ;  iv.  292 

veins,  anomalies  of,  vii.  604 

Carbon,  oxides  of,  i.  759* 

of  the  larynx,  iv.  895  (Fig.) 

Cardialgia,  ii.  456  ;  v.  159 

Carbonate  of  ammonium,  i.  136 

of  the  lip,  plastic  operation  for,  v. 

Cardinal  flower,  iv.  578 

as  an  expectorant,  ii.  767 

707  (Fig.) 

Cardinal  veins,  vii.  605  (Fig.) 

637 


<   ..  I  ll  I  aa,  III  II  «.   ".1111111 

4  alia. 


..I  SEKAL    INDEX. 


I 

1  '.1 

ippuratire 
014 

-\  philili 

u     II    on  1  mopbthalmitis, 

Kit  !  1 16 

■ 
mi  M  mii  of  -kin.  vi.  I'i'.i 

\ii.  661 
Car  mi  "f.   ii 

f  1  .r  staining,  iii.  87  I 
1  Id,  ii   220 

foi 
1  lc,  yellow    !■  \.  r  ml 

'    \  ii:    r.> 

l  ■  ration  for  facial  neu- 

I  ne  of  the  displai 

mortality,  vii 

I  no  tw  in-,  vii.  16    i 

portion,  \  iii    - 
common,  anon 

■ 
1 1 1 

f,  \ .  Ill 
branches,  \  lil 

1 14 
•  of,  i   :t  r.i 
1 1 1 
in1'  114 

■ 

1 1 1 

I  I     tlllx-p 

1 1 '.' 

:-i 

1 

1  ;i..i 

1 

I  of.  ii.  490 

1 

-  I 

■ 
I 

106 

\    'J 7? 
1  ition  "f 


1 

1 

1 

III! 
Ill<  • 

; 
liln 

hyalin    i   T-i 

pertropby  «'f.  ■ 
in  flam  mal 

it,    iv. 

BypbTlitii 
tbyi 
tumi 
yellow  • 
Cartilage  triiii  • 

<  arvi.  i 
ignum,  i   3 

nun     \    Si 

Carum  |  mal,  tumor.-  of  Ibe, 

ii.  S14 

Ihral,  vii   • 
Carunculse  m\  1 

pbyllin,  ii    196 

ipbyllua,  ii    lit''    1 

:  1    1    TIT      i\ .  4(il 
Ii   280 
irilla,  i   786*  .  ii.  : 
irillin,  i   786 
\     T 
changes  in.  in  th<  stomal  b,  \    8 
mot,  viii  '.'    I 

g  making,  vii.  200 
.  ml   I.  120 

: 
:;     l<iT 

acutifolia    v\   888    1 
{uslifolia, 

buds   il    169 
flstu 

marilai 
moschal         787 

pui  i'.H) 

pum 

1 

751 

787 
187 

mi 


for  11 

1 

■ 
in  I  Ik 

I  .it  I. 

1 

1 
anU 

ail/' 

fla| 

history  >J.  I.  808 

liix 
fuii' 

in  '. 
in  d 

iiiii'  ,'11 

1    ii    11 

mal 

•  ■  j  ■ 

|>beric  li: 
punctated,  i   I 

i 

va 

nil,  in 
infai 

imnal,  iii.  509      v.  227 

11  ■ 


GENERAL   INDEX. 


<  ;i  riiio^m  ii»  ttrnmomi< 
Cell*. 


Catarrh  (continued)  : 
chronic,  in   the  etiology  of  cirrho- 
sis, ii.  175 
chronic  nasal,  ii.  1  ;    v.  445  ;    viii. 

352  (Fig.) 
climates  suitable  for  the  treatment 

of,  iii.  533 
dry,  viii.  259 
duodenal,  iv.  184 
epidemic,  iv.  34 
fe  id,  v.  445  ;  viii.  259 
intestinal,  iv.  180 

chronic,  iv.  183 

diarrhoea  in,  ii.  433 
Catarrh,  nasal,  ii.  1*  ;    v.  445  ;    viii. 
252 
acute,  ii.  1.     See  Coryza. 

treatment,  ii.  1  :  viii.  273 
chronic,  ii.  1  ;  v.  445  ;  viii.  252 

and  cystic  tumors  of  the  pos- 
terior nares,  differential  diag- 
nosis, viii.  207 

and  polypus,  differential  diagno- 
sis, viii.  206 

atrophic,  viii.  256 

boracic  acid  in  the  treatment  of, 
viii.  274 

calendula  in  the  treatment  of, 
viii.  264 

caustics  in  the  treatment  of,  viii. 
271 

classification  of,  viii.  255 

cleansing  the  nasal  passages,  viii. 
270 

complications  and  sequelae,  viii. 
268 

contagiousness  of,  doubtful,  viii. 
255 

cutting  operations  in  the  treat- 
ment of,  viii.  272 

diagnosis,  viii.  265 

dilatation  with  sounds,  etc.,  in 
the  treatment  of,  viii.  271 

dyspnoea  in,  viii.  269 

electrolysis  in  the  treatment  of, 
viii.  272 

ergotine  injections  in  the  treat- 
ment of,  viii.  272 

etiology,  viii.  252 

forceps  in  the  treatment  of,  viii. 
272 

galanga  in  the  treatment  of,  viii. 
274 

galvano-cautery  in  the*  treatment 
of,  viii.  271  ' 

historical  sketch  of  theories  con- 
cerning the  nature  of,  viii.  252 

hypertrophic,  viii.  255 

incision  of  the  turbinated  bodies 
in  the  treatment  of,  viii.  273 

pathology  and  pathological  anat- 
omy of  the  atrophic  stage, 
viii'.  261 

pathology  and  pathological  anat- 
omy of  the  hypertrophic  stage, 
viii.  260 

pathology  and  pathological  anat- 
omy of  the  simple  inflamma- 
tory stage,  viii.  260 

powders  in  the  treatment  of,  viii. 
274 

prognosis,  viii.  269 

removal  of  the  obstruction,  viii. 
271 

respirators  in,  viii.  274 

rhinoscopic  appearances  in  the 
atrophic  stage,  viii.  259 

rhinoscopic  appearances  in  the 
hypertrophic  stage,  viii.  258 


Catarrh,  chronic  (continued)  : 

rhinoscopic    appearances    in    the 
simple     inflammatory     stage, 
viii.  '257 
secretion  in  the  simple  inflamma- 
tory stage,  viii.  256 
sequelae,  viii.  268 
simple  inflammatory,  viii.  255 
snare  in  the  treatment  of,  viii.  272 
snuffs  in  the  treatment  of,  viii. 

274 
stages  of,  viii.  255 
symptoms,  viii.  256 
symptoms  of  the  atrophic  Bts 
"  viii.  25!) 

symptoms  of   the  hypertrophic 
*  stage,  viii.  257 

symptoms  of  the  simple  inflam- 
matory Stage,  viii.  256 
theories  concerning    the  nature 

of,  viii.  252 
thermo-cautery  in  the  treatment 

of,  viii.  272 
treatment,  viii.  270 
Catarrh  of  the  Eustachian  tube,  ii. 
731 
of  the  nasopharynx,  v.  207 
of  the  stomach,  ii.  459 
of  the  upper  air-passages,  etiology 

of.  iv.  400 
rectal,  iv.  186 
recto- nasal,  v.  207 
snuffs,  vi.  626 
suffocative,  v.  725  (Fig.) 
vesical,  i.  511,  523 
Catarrhal  conjunctivitis,  ii.  264 
Catarrhal  inflammation  of  the  mid- 
dle-ear. ii.  586 
means  of  arresting,  ii.  584 
Catarrhal  laryngitis,  sputa  of,  ii.  769 
Catarrhus  aestivus,  iii.  509  ;  v.  227. 
See  Hay  ft  »<  r. 
intestinorum  spasmodicus,  ii.  546 
Catching  cold,  tendency  to,  air-bath 

in,  i.  467 
Catechu,  ii.  3*  (Fig.) 
Catelectrotonus,  ii.  650;  v.  188 
Caterpillars,  v.  756 
Catgut,  antiseptic,  method  of  prepar- 
ing, i.  265 
ligatures,  iv.  494 
manufacture  of,  vii.  200 
Cathartic  acid,  vi.  101.  389 
Cathartics,  vi.  100 
diarrhoea  from,  ii.  432 
use  of.  in  cases  of  poisoning,  i.  241 
Cathartogenic  acid,  vi.  389 
Catharto-mannit,  vi.  389 
Catheter.  Eustachian,  ii.  578,  590 

.self-retaining,  i.  525  (Fig.) 
Catheterization    of    the    Eustachian 
tube.  ii.  578 
retrograde,  of  the  urethra,  viii.  505 
Catheters  for  use  in   enlarged   pros- 
tate, vi.  49  (Fig.) 
Cathodal   closure  anil   opening    con- 
tractions, ii.  651 
Catholic  church,  laws  of  marriage  in, 

ii.  273 
Catinga  ccarulea,  ii-  248 
Catmint,  v.  571 
Catnip,  iv.  232 
( Jatoosa  Springs,  ii.  4* 
Cattle,    foot-and-mouth    disease   in, 
iii.  218 
in-and-in  breeding  of,  ii.  276 
post-mortem  examination  of,  vii. 

641 
tuberculosis  in,  vii.  312  (Fig.) 


Cauda  equina,  viii.  475 

Cauda  of  caudatum,  viii.  135  (Fig 

(alidad    and    caudal,    use    of   terms, 

viii.  5:;:! 
Caudate  nucleus,  viii.  134 '(Fig.),  172 
Caudalo-thalamie  extension,  viii.  118 

(Fig.) 
Caudatum,  viii.  134  (Fig.),  172 
Caudisona,  vi.  166  (Fig.) 

Edwardsi,  vi.  166 

miliaria,  vi.  160 

rata,  vi.  166 

terminata,  head  of,  vi.  166 
Cauliflower  growths,  i.  771 
Caulophyllum,  ii.  224 
Caustic  action  of  acids,  i.  62 
Caustics,  ii.  4* 

acid.  ii.  5 

alkaline,  ii.  5 

application   of,   cautions   concern- 
ing, ii.  7 

arsenical,  i.  343 

metallic,  ii.  6 

uses  of,  ii.  4 

use  of,  to  establish  issues,  iv.  2:!1 
Caulerants,  ii.  317 
Cauterets  (thermal  waters),  ii.  8* 
Cauterization,  ii.  8*  (Fig.) 

en  Heches  (zinc  chloride),  ii.  7 
Cautery,  actual,  ii.  8 

galvano-,  ii.  9 

Paquelin,  ii.  9  (Fig.) 

potential,  ii.  8 

thermo-,  ii.  9  (Fig.) 

use  of,  in  establishing  issues,  iv. 
231 
Cavernous  breathing,  ii.  84 
Cavernous  .sinus,  viii.  241 
Cavilas  coohleata,  ii.  562 
Cavities,   pulmonary,  formation  of, 
vii.  302 

haemorrhage  from,  iii.  464 
Cavity,  dorsal,  of  the   body,  viii.  110 

haemal,  of  the  body,  viii.  110 

synovial,  formation  of,  i.  369  (Fig.) 
Cavum  praeperitoneale  seu  Retzii,  v. 
604 

subarachnoidale.  viii.  244 
Caxton  Springs,  ii.  11* 
Cayenne  pepper,  v.  569  (Fig.) 

as  an  emmenagogue,  ii.  678 
Cazenave's    apparatus    for    writers' 

cramp,  vi.  86  (  Fig.  I 
( ledar  apples  and  oil.  vii.  884 
Cedar     Keys,     climate     of,     ii.     11* 

(Chart) 
Cedar  Springs,  ii.  12* 
Celandine    (chelidonium),    ii.     12* 

(Fig.) 
Celery,  v.  521 

constituents  of,  i.  233 
Cell-body.  ii.  13 
Cell-division,  ii.  15  (Fig.) 

indirect,  ii.  15  (Fig.) 

Cell-membrane,  ii.  13,  14 

Cell-multiplication,  viii.  440  (Fig.) 
(Vila  of  the  brain,  viii.  117  (Fig.) 
Cellar   air.      See   Air,    sanitary  as- 

I  a  r/s  of. 
Celloidin  used  in  embedding,  iii.  072 
Cells,  ii.  13*  (Fig.) 
amoeboid,  movements  of,  ii.  15 

and  tissues,   growth   as  a    fund  inn 

of,  iii.  399 
budding  of,  viii.  439  (Fig.) 
cartilage,  i.  784  (Fig.) 
changes  in,  during  growth,  i.  87 
classification  of.  ii.  io 
Deitere',  v.  148  (Fig.) 
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Cerebro  -  spinal    meningitis    (contin- 
ued) : 
complications,  sequelae,  ii.  47 
definition  of,  ii.  37 
diagnosis,  ii.  48 
duration,  ii.  48 
electrical    treatment  of    paralysis 

following,  ii.  654 
etiology  of,  ii.  41 
history  of,  ii.  38 
morbid  anatomy  of,  ii.  44 
pathology  of,  ii.  43 
prognosis  and  mortality,  ii.  48 
prophylaxis,  ii.  49 
symptomatology,  ii.  45 
synonyms  of,  ii.  37 
therapy,  ii.  49 

views  concerning  the  nature  of,  ii. 
40 
Cerebrum,  viii.  207,  164.    See  Brain. 
abdominale,  viii.  510  (Fig.) 
and  cerebellum,  tracts  connecting, 

v.  773  (Fig.) 
development  of  the  convolutions 

of,  i.  640 
imperfectly  divided,  viii.  192  (Fig.) 
limits  of,  viii.  147 
reduced  mass  of  anterior  lobes  of, 

in  color-blindness,  ii.  244 
weight  relatively  to  that  of  cerebel- 
lum, viii.  164 
Ccrevisiae  fermentum,  viii.  38  (Fig.) 
Cerin,  vii.  726 
Cerium,  ii.  50* 
Cerotic  acid,  i.  61 
Cerumen,  iii.  541 
impacted,  i.  419 
Cervical  artery,  deep,  anomalies  of, 
i.  351 
transverse,  anomalies  of,  i.  350 
Cervical  lymphatic  glands,  ectal,  viii. 
392 
ental,  viii.  393 

tumefaction  of,  in  nasal  diphtheria, 
ii.  471 
Cervical   nerve,  superficial,  surface- 
marking  of,  v.  112  (Fig.) 
Cervical  pregnancy,  ii.  775 
Cervical  veins,  transverse,  anomalies 

of,  vii.  607 
Cervical  vertebrae,  dislocations  of,  ii. 

486 
I  lervical  zoster,  iii.  647 
Cervicalis  ascendens  muscle,  anoma- 
lies of,  v.  52 
Cervico-brachial  neuralgia,  ii.  50* 
Cervicofacial  nerve,  ii.  328 
Cervico-occipital  neuralgia,  ii.  50* 
Cervix  uteri,  vii.  566  (Fig.).     See  also 
Uterus,  cervix  of. 
amputation  of,  iii.  806 
atresia  of,  as  a  cause  of  dystocia, 

iv.  340 
blood-vessels  of,  vii.  570 
cancer  of  the,  i.  23,  778  ;  vii.  497  ; 
viii.  561 
as  a  cause  of  dystocia,  iv.  339 
varieties,  viii.  561 
discission  of,  iii.  812 
epithelioma  of  the,  viii.  561 
and  childbearing,    mutual   rela- 
tions between,  viii.  565 
Baker's  operation  for,  viii.    568, 

571 
choice  of  operations,  viii.  571 
comparative  results   of  different 

operations,  viii.  571 
diagnosis,  viii.  565 
duration  of  life  in,  viii.  564 
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Cervix  uteri,  epithelioma  of  the  (con- 
tinued) : 
etiology,  viii.  562 
Freuna's  operation  for,  viii.  568, 

571 
literature,  viii.  572 
pathological  anatomy,  viii.  561 
prognosis,  viii.  564 
progress,  viii.  563 
prophylaxis,  viii.  566 
results,  viii.  564 

Schramm's  treatment  of  inoper- 
able cases  by  antiseptic  injec- 
tions, viii.  567 
Schroeder's  supravaginal  ampu- 
tation, viii.  568.  571 
supra-vaginal      amputation    for, 

viii.  568,  571 
symptomatology,  viii.  563 
total   extirpation   of   the   uterus 

for,  viii.  568,  571 
treatment,  viii.  566 
treatment  of  inoperable  cases  by 

antiseptic  injections,  viii.  567 
treatment  of  pregnancy  compli- 
cating, viii.  566 
vaginal  hysterectomy,  viii.  569, 
571 
glands,  vii.  569 

hypertrophy  of,  as  a  cause  of  pro- 
lapse, viii.  579 
lacerations  of,  iv.  348 

operations  for,  vii.  156  (Fig.) 
mucous  membrane,  vii.  568 
oedema  of,  as  a  cause  of  dystocia, 

iv.  340 
ovuhe  Nabothi,  vii.  569 
rigidity  of,  as  a  cause  of  dystocia, 
iv.  339 
Cervus  elaphus,  iii.  509 
('en  lie  alcohol,  iii.  43 
Cesspools,  disinfection  of,  ii.  480 
Cestodes,  ii.  51*  (Fig.);  v.  517;  vii. 

787 
Cetaceum,  vi.  520 
Cetraria  islandica,  ii.  717 
Cetrarin,  v.  26 
Cetyl,  vi.  521 
Cetylic  alcohol,  iii.  43 
Cetvlic  ether,  i.  61 
Cevadilla,  vii.  627 
Cevadine,  iii.  604 
Chablis  wine,  vii.  774 
Chain-saw,  vi.  176  (Fig.) 
Chaise  for  physicians'  use,  vii.  602 
Chalazion,  ii.  790.  806 
Chalk,  antidotal  value  of,  i.  243 

prepared,  i.  746 
Challes,  mineral  springs  of,  ii.  57* 
Chalybeates,  iv.  223  ;  vii.  125 
Chamsepitys,  ii.  57* 
Chamber,  pneumatic,  i.  81 
Chamberlain's  forceps,  iii.  222  (Fig.) 
Chambly,  iv.  695 
Chameecephalic  cranium,  ii.  23 
Chameeproscopic  face,  ii.  23 
Chamomile,  ii.  57*  (Fig.) 
as  an  emmenagogue,  ii.  676 
German,  ii.  58* 
Champagne  (wine),  vii.  777 
Champignons,  iii.  264  (Fig.) 
Champion  Spouting   Spring,  Sarato- 
ga, vi.  284 
Chance's  hip-splint,  v.  378 
Chancre,  ii.  58* 
auto-inoculation  of,  ii.  70 
differentiation  of  simple  and  syph- 
ilitic, ii.  58 
diphtheritic,  ii.  62 


Chancre  (continued) : 
extra-genital,  ii.  68 
hard,  clinical  appearances  of,  ii.  66 
definition  of,  ii.  65 

diagnosis,  ii.  68 

ectrotic  treatment  of,  ii.  73 

extra  genital,  ii.  68 
incubation  of,  ii.  65 
induration  of,  ii.  W 
number  of  lesions,  ii.  66 
pathological  anatomy,  ii.  69 
pathology  of,  ii.  70 
re-inoculation  and  auto  inocula- 
tion of,  ii.  70 
seat    and    corresponding    varia- 
tions of,  ii.  67 
treatment  of,  ii.  73 
of  the  anus,  i.  277 
of  the  auricle,  viii.  276 
of  the  eyelid,  ii.  785 
of  the  nipple  i.  689 
of  the  tongue,  vii.  Ill 
of  the  tonsil,  vii.  147 
soft,  ii.  61 

abortive  treatment  of,  ii.  64 
clinical  features  and  history,  ii. 

61 
definition  of,  ii.  61 
diagnosis  of.  ii.  63 
extra-genital,  ii.  63 
inoculability  of,  ii.  61 
palliative  treatment  of,  ii.  64 
pathological  anatomy,  ii.  61 
peculiarities  pertaining  to   loca- 
tion of,  ii.  63 
prophylaxis  of,  ii.  63 
treatment  of,  ii.  63 
varieties  of,  ii.  62 
venereal  origin  of,  ii.  61 
simple  and  syphilitic,  differentia- 
tion of,  ii.  58,  68 
syphilitic,  ii.  65  ;  vi.  711 
Chancroid,  ii.  61 

bubo  following,  i.  712 
of  the  anus,  i.  277 
of  the  cervix  uteri,  vii.  476 
Change  of  life,  ii.  73* 
as  a  cause  of  insanity,  iv.  79 
diagnosis  of,  ii.  74 
prognosis  of,  ii.  74 
treatment  of,  ii.  75 
Chantarelle,  iii.  279  (Fig.) 

false,  iii.  283 
Chapin,  Frank  W.,  on  typhus  fever, 

iii.  95 
Chapman's  ice-bags.  i.  466 
Chaps.     See  Eczema, 
Charbon,  i.  237 

bacillus  of,  ii.  283 
Charcoal,  ii.  75*,  405 

fumes,  poisoning  by,  i.  760 
poultices,  viii.  428 
use  of,  in  poisoning,  i.  242 
Charcot's     apparatus     for     writers' 
cramp,  vi.  38  (Fig.) 
joint-disease  (arthropathy),  i.   373 
(Fig.);  v.  196;  viii.  343    Fig  ) 
(Levden's)   crystals    in    asthma,    i. 
396  ;  iv.  791  (Fig.) 
Charleston  Artesian  Wells,  ii.  77* 
Charleston,  climate  of,  ii.  76*  (Chart) 
Charta,  iv.  698 

potassii  nitratis,  v.  796 
sinapis,  v.  76 
Charts,    climatological,    explanation 

of,  ii.  189 
Chateau  d'(Hx.  climate  of,  ii.  358 
Chaulmugra,  ii.  77* 
Chcckerberry,  vii.  783  (Fig.) 
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\  i\  ui)  ti.  mutual  relations  U- 
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in  attaches  in,  iii  816 

li\  permetropia  in,  iii.  781 

instinctive  inaanity  of,  iv   45 
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( 'hililrin      See  ah* 

accommodation  in 

acute  catarrhal   laryngitis  In,  It 
410 

atelectasis  in,  i    108 

l.alli-  for.  i    47" 

calculation  of  doses  for,  II  86  696 
capillary  bronchitis  in.  i   7iu 
cataract  in,  i  78  I 
cephalooi  le  In,  ii  618  .  viii   844 
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treatment  of,  iii. 
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hydrocele  In,  iii    1 
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intermittent  fever  ii    i\    148 
int)  —  t  i  t » *  -  —  in.  I 
intussusception  in.  \  iii 
laryngi  al  syphilis 
leucorrhasa  in,  Iv,  CM 
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Chinese,  guatfa  ei     I    ... 
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Chinoidin,  ii.  16.1.  166 
Chinoline,  ii.  96* 
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Chinoric  acid,  ii    l&t 
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( 'hinquapin,  r. 
Chique  (i  756    I 
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Chitin,  iii 
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Cheek. 
Choroid. 


Chloasma,  ii.  97* 

Chloracetic  acid,  caustic  action  of, 

ii.  5 
Chloral,  ii.  98* 
alcoholate,  ii.  99* 
camphor,  ii    99 
hydrate,  ii.  98 
"action  of.  in  lowering  blood-press- 
sure,  i.  574 
and  strvchniue,  antagonism   of, 

i.  164 
antiseptic  efficacy  of,  i.  254 
eruption  caused  by,  ii.  412 
germicidal  action  of,  iii.  324 
hypnotic  action  of,  iii.  786 
hypodermatic  use  of,  iii.  795 
Chlorate  of  potassium,  v.  796 
Chloric  ether,  ii.  102 
Chloride  of  bromine,  i.  699 
Chloride  of  gold,  caustic  action  of, 

ii.  7 
Chloride  of  gold  and  sodium,  iii.  354 
Chloride  of  lime  as  a  disinfectant,  ii. 
480 
germicidal  action  of,  iii.  325 
Chloride  of  sodium,  ii.  99 
Chloride  of  zinc,  viii.  75 
caustic  action  of,  ii  6 
Chlorides,  ii.  99* 
Chlorinated  lime,  ii.  101 
Chlorinated  soda,  solution  of,  ii.  101 
Chlorinated  water,  ii.  101 
Chlorine,  ii.  100* 
antidotal  value  of,  i.  243 
antiseptic  efficacyr  of,  i.  253 
as  a  deodorant,  ii.  406 
as  a  disinfectant,  ii.  479 
cosmetic  employment  of,  ii.  309 
germicidal  action  of,  iii.  324 
in  antiseptic  surgery,  i.  262 
in  water,  detection  of.  vii.  705 
Chlorion  caerulium.  v.  759  (Fig.) 
Chloro-carbon,  i.  763 
Chlorodyne,  ii.  102 
Chloroform,  ii.  102* 
administration  of.  i.  192  (Fig.) 

during  sleep,  i.  194 
deaths  from,  i.  190 
effects  of  inhalation  of,  i.  189 
germicidal  action  of,  iii.  324 
syncope,  nitrite  of  amyl  in,  i.  573 
use  of,  in  obstetrical  practice,  i.  195 
Chloroma,  definition  of,  iii.  402 
Chlorosis,  ii.  105* 
and  idiopathic  anaemia,  differential 

diagnosis  of,  i.  186 
climates  suitable  for  the  treatment 

of,  iii.  535 
course  of,  ii.  106 
definition  of,  ii.  105 
headache  in,  iii.  517 
pathology  of,  ii.  107 
reduction  of  haemoglobin  in,  ii.  170 
relation  of,  to  idiopathic  anaemia, 

i.  180 
symptomatology  of,  ii.  105 
the  blood  in,  iv.  785 
treatment  of.  ii.  108 

ilate,  i.  731 
adulteration  of,  iii.  202 
Choerophyllum  cerefolium,  ii.  80 
Choke-damp,  i.  761 
Choked  disk  in  tumors  of  the  brain, 

i.  609 
Cholsemia,  iv.  540 
Cholagogues,  ii.  108* 
list  of,  vi.  225 
mode  of  action  of,  ii.  Ill 
purgative,  ii.  110 


Cholangitis,  iii.  290 

Cholate  of  calcium  in  gall-stones,  ii. 

256 
Cholate  of  sodium,  v.  444 
Cholecyanin,  i.  499 
Cholecyst.     See  Gall-bladder. 
Cholecystectomy,  ii.  112*;  iv.  567 

cholecystotomy,  and  duodeno-cho- 
lecystostomy,    principles    for 
choosing  between,  ii.  537 
Cholecystitis,  iii.  290 

from  the  presence  of  gall-stones, 
iv.  564 
Cholecystotomy,  ii.  116*;  iv.  566 

ideal",  iv.  567* 
Cholelithiasis,  iv.  560 

extirpation  of  the  trail-bladder  in, 
ii.  114 
Cbolepyrrhin,  i.  498.  555 
Cholera,  Asiatic,  ii.  128* 

and  intussusception,  diagnosis  of, 
viii.  322 

bacillus  of.  ii.  284  ;  vi.  340 

causes,  ii.  131 

complications  and  secondary  affec- 
tion, ii.  129 

contagion,  ii.  132 

course,  duration,  and  termination, 
ii.  130 

description,  ii.  128 

diagnosis,  ii.  138 

epidemics  of,  ii.  131 

forms  of,  ii.  130 

in  armies,  i.  328 

influence  of   race  and  nationality 
upon,  viii.  438 

intensity  and  mortality,  ii.  131 

pathological  anatomy,  ii.  130 

prognosis,  ii.  133 

ptomaine  of,  vi.  65 

relation  of  soil  to,  vi.  498 

renal  disease  of,  iv.  284 

sanitary  measures  in,  ii.  134 

symptoms,  ii.  128 

synonyms,  ii.  128 

transmission  of.  by  water,  vii.  719 

treatment,  ii.  133 
Cholera,    fowl,    micrococcus   of,   ii. 

283 
Cholera  infantum,  ii.  135*,  432,  437 

diagnosis,  ii.  136 

etiology,  ii.  135 

influence  of  race  and  nationality 
upon,  viii.  434 

morbid  anatomy,  ii.  135 

prognosis,  ii.  136 

symptoms,  ii.  135 

treatment,  ii.  136 
Cholera  morbus,  ii.  432 
Cholera,  sporadic,  pain  in,  v.  455 
Cholerine,  ii.  130 
Cholesteatoma,  ii.  137* 

in  the  tympanum,  vii.  369 
Cholesterin,  i.  498  ;  iii.  43 

crystals  of.  iv.  792  (Fig.) 

inatheroma,  i.  411  (Fig.) 

in  gall-stones,  ii.  350 

in  preputial  calculi,  ii.  260 

in  red  and  white  blood  corpuscles, 
i.  550 

in  the  blood-plasma,  i;  554 

in  urine,  vii.  434 

relation  of  adipoeere  to,  i.  81 

tests  for  crystals  of,  iii.  46 
Choletelin.  i.  499  ** 

Choline,  i.  498  ;  vi.  61 
Choluria,  vii.  434 

Chondddendron  tomentosum,  v.  518 
Chondrigeu,  iii.  256 


Chondrin,  i.  606  ;  iii.  256 
Chondritis,  viii.  333 
Chondro-adenoma    of   the    conjunc- 
tiva, ii.  807 
Chondro-coracoid  muscle,  v.  43 
Chondro-epitrochlearis  muscle,  v.  42 

(Fig.) 
Chondro-glossus  muscle,  v.  39 
Chondroma    and    osteoma,    relation 

between,  v.  388 
Chondro-sarcoma  of  the  choroid,  ii. 

810 
Chondrus  crispus,  ii.  717  ;  v.  26  (Fig.) 
Chopart's  amputation,  i.  164  ;  v.  196 
( Ihorda  dorsalis,  v.  246  (Fig  I 
Chorda  tympani  nerve,  ii.  328  (Fig.) 

fibroma  attached  to,  vii.  3(11) 

folds  of  the  drum-membrane  en- 
closing the,  vii.  337 
Chord.-e  tendinese,  mechanism  of,  i. 
562 

structure  of,  i.  562  (Fig.) 
Chorda?  umbilicales,  i.  508 
Chorda?  Willisii  in  the  longitudinal 

sinus,  viii.  241 
Chordee,  iii.  358 
Chorditis   vocalis  inferior  hypertro- 

phica.  iv.  411 
Chorea,  ii.  158* 

arsenic  in,  i.  342 

as  a  cause  of  valvular  disease,  iii. 
584 

associated  with  insanity,  ii.  140 

complications  of,  ii.  139 

diagnosis,  ii.  142 

electrical  treatment  of,  ii.  653 

etiology,  ii.  140 

hysterical,  ii.  140 

in  adults,  ii.  140 

in  pregnancy,  ii.  140  ;  vi.  14 

massage  in,  iv.  656 

mental  changes  in,  ii.  139 

of  the  stump  after  amputation,  i. 
154 

ophthalmoscopy  in,  v.  318 

pathology  of,  ii.  141 

post-hemiplegic,  and  paralysis  agi- 
tans,  differential  diagnosis  of, 

•      v.  496 

prognosis  of,  ii.  142 

relation   of,    to    rheumatism    and 
heart  disease,  ii.  139 

symptoms,  ii.  138 

synonyms,  ii.  138 

syphilitic,  vi.  727 

treatment,  ii.  143 
Chorea  soriptorum,  vi.  33  (Fig.) 
Chorio-capillaris,  iv.  216  (Fiir. ) 
Chorion,  ii.  143*  (Fig.) 

diseases  of  the,  vi.  20  (Fit;.) 

formation"  of  the,  iii.  177  (Fig.) 

frondosum,  ii.  391 

histology  of.  v.  095  (Fig.) 

bydatidiform  degeneration  of  the 
villi  of  the.  vi.  20 
Choi  io  retinitis  pigmentosa,  ring  sco- 
toma in,  vii.  668 
Choroid,  iv.  214  (Fig.) 

arteries  of.  viii.  234 

benign  tumors  of,  ii.  809 

capillary  net -work  of,  iv.  210 

chondro-sarcoma  of,  ii.  810 

coloboma  of,  scotonra  in,  vii.  669 

cystoid  formations  in,  ii.  809 

disease  of,  cataract  in,  i.  794 

first  recognition  of  tubercles  in  the, 
vii.  286 

fissure,  ii.  782 

granuloma  of,  ii.  809 
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Inflammation    of,   IL    147  * 

injuries  .if  ll,. 

ih\    of,    iv.   118 

.     I      BIO 
..  ;,\  in  i  of,  ll     816 

afiammation  of,  ii.  ISO 
in  i  of,  II 

nflammation  of,  ii.  148 
suppurative    Inflammation    .if.   ii. 

tumora  of  the,  II   808    I 
Cboroiditia  ii    117 

.if  blindm 
diaaemlnal  mala  In,  i 

in\  opii  a  '<f  blindm 

"• 

bj  phllitica   \  i.  731 
( !hrchtacbonovitach'i  method  of  gold 

ttaining,  iii.  'iSi> 
t  !bri8tmaa  rose,  iii.  604 
(  in. >ii i :■  i <  ^   poiaoning  by,  ii  168 
( Ihroraat  l<  aberration,  i.  18 
( Ibromatic  m  aw     defect!   of  the,  ii. 

•J  1 1    I 
Chromatin,  addition   of,    i"   female 
pronucleus,  the  essential  factor 
in  Impregnation,  iv   7 
Chromatoptorai  try.  "    850 
( Ibromatosis,  \    881 
Chrome  red,  poiaoning  bj .  ii.  I  Sfl 
workera  In,  perforation  of  the  sep- 
tum narium  in,  viiL  887 
\  i  Hon  .  poisoning  bj  .  ii.  188 
Chromic  acid,  ii   184 
antiseptic  efHcacj  of,  i.  888 
as  a  Sxing  agent,  iii.  669 
i  austic  action  of,  ii.  8 
germicidal  action  of,  iii.  884 
Qiidrosis,  feigned,  iii.  58 
( Ihromium,  ii.  154 

poiaoning  by,  ii.  18   ' 
Chronic   catarrhal  Inflammatii 

the  naaaJ  passages,  \  iii.   868* 
I 
Chrysanthemum  cinerarisefolium,  ii. 

parthenium,  II   87 

- 
tanacetum,  \  I 
I        -  irobin,  ii.  166* 
in  tin-  treatment  of  Bkin  iliseases, 

M 

ClirvMii.  \ 
Chrysopnan,  vl 

i .   888 

( !hrzonsz<  ,  •  injection     boIu 

ii. hi   iii   881 

Church  Hill  Alum  Springs,  ii.  187* 

( Ihurch  v  i  .  ning  bj  emana- 

tions from,  ii.  888 

Chylanaion  rnoaum     vil 

I 

Chyle,  effusion  of,  into  1 1 1 <-  pleural 
and   peritoneal    cavities,    vilL 

Chyle  v<  m  Is   vlii   888 

Chyl 

Chyloct  at,  rlii,  407  (Pig  i 

Cbj  lolboi  1 1 

.tin.  vil    •'. 


<  bj  ii..  •  b,  at  tion 

.Hi.  i.  488 

187    I 
l  lit  104 

i    ii.  167* 
tumors  of,  II  77 
Clchorium  end! 
Intybua,  ii.  N 
adulteration  ol  dandelion  with, 
ii    : 
(  leuta,  confusion  arising   from  usj 
..f  term,  iii.  618 
<  onstituenU  i 
maculata,  iii  618 
riroaa   lil  818 
Cicutin,  i 

itoxin,  i.  884 

ramp,  i  L  88 
effects  of ,  rill   861 
Ciliary  art4  ries,  iv   818 
Ciliary  bod] .  iv.  814  (Fig 
and  sclera,  gumma  <>f,  as  a  cause 

.if  blindness, 
benign  tumors  ..f.  ii.  K»9 

of,  ii.  808 
malignant  tumors  of,  ii.  BOB 

iny.iiiiii  "f .  ii.  WKJ 

retina]  layer  >.f.  Iv.  817 

sarcoma  of,  i 

tumors  ..f  the,  ii   BOS 
Hilary  ganglion,  ii.  I 
liliary  movement     Bee  EpitAelium. 
liliary  muscle,  action  of,  i.  47 

paralysis  of,  i. 
liliary  nerves,  long,  ii  836 ;  vii.  2t'.i 

ifo  irv  spaam  stmil  tfing  m\  apt  !    •. 

liliary  veins,  Iv.  ~ir) 
illiated  epithelium,  ii.  718    I 
iii, i  nasal  nerve,  ii.  I 
imicida    \ 
'imicifuga,  \i.  4su 
as  :in  emmenagogue,  ii.  670 
in  chorea,  ii.  143 
( limicifugin,  t  i.  Is'.' 
( linchamidine,  ii.  168 
( linchocerotin,  ii.  168 
( linchona,  ii.  150*  ( 1 
action  and  use  of,  ii.  164 
administration  of. 
alkaloids  of,  i.  78 

antiperioaic  action  "f.  i  848 
allied  drugs,  II   168 
allied  plants,  ii.  It 
botanii  al  168 

caliaaya,  it.  160   161 
collection  of,  ii   160 
.  onatitut  nta  "f.  ii.  188 
cultivation  of,  ii.  180 
-.  ription  .if   ii    It'll 
hiatorj  i'f.  ii   I'll 

Inal  alkaloids  ..f.  ii 
officinalis,  ii.  160 
pale,  ii   168 
il    160   168 
irubra,  IL  160,  188 
uaesof,  il   184 
varit  tit  ■   Ii.  160 
yellow,  ii.  H*.<i    161 
Cincbonamine,  n   '  I 

i  i   i  68 
(  in.  bonicim    IL  188 
(  in.  bonidlne,  I 
Cinchonlnt        78         184 
(in.  botannic  .-»<  i.l.  ii.  lfi.1 
(  in.  iunatl  art.  lian  wi  li    ii    II    " 
Cincinnati,  climate  of,  ii   lftfi*((  hart 


1 

tahai   ii    74 j 
Cfnnamein  I 

Cinnam  uid   cinnamalei 

167* 
in  gum  I  88 

Cinnamodendron  corticosum,  i  1 
Ciuuanmtmihi  .  2iui| 
188 

/•  j  lanfi  inn.  ii    14 
Cinnamon,  ii    167 ' 
■ 
allied  plants    ii    It 
as  an  emmeusgugtii    ii   678 

position,  i 
hlaton  ol   ii 

.  1    n.  187 
wild,  i    746 
Cinnami  I,  .  Innamai 

fink-  of  \\  illis.  \ii) 
Circles  <>f  diffusion 
Cirtulatit.il  i.f  ili<  I>1. 

amnutit    ..f   iil.xxJ    distritiutt 

tin 
t  banges  In,  li 

condition  <'f.  in  t  holers,  ii 
disturbance     of.    ii 

.'(14 

.  in.iii  a,  i-. 
in  tin 

influence  ol  alcohol  upon,  i   1<>3 
of  exercise  upon  the,  i 
t.f  fasting  upon,  II 
..f  mountain  climal  \.80 

<if  reapii 

.if  tobat . .   upon,  vilL 
less*  r.  i 

local  diaonk  rs  of,  ii.  170 
Circulation,  iii-  the,  ii   1W* 

Circulaton    a]  . 

in  idiopathic  ana  mis,  i    182 
Circulaton  bj  stem  in  th. 

iv.  ii  ' 

Circulus  arleri. 

341 
Circulus  venosuc  Halleri 
Circumcision,  ii   178* 
Circumflex   an.  rj    i  sternal, 

alio  of. 

in  the  thigh,  viil 

internal,  anomalies  of,  i 
Circumflei    ilia,     artery,   anomalies 
of,  I 
superficial,  vil 
Circumflex    ilia.     v. 

\  iii.  547  |  I 
Circumflexus  palali  muscle,  ii.  780; 

v  688 
Circuminaular  fissure,  vi 
('in  umscription,  .a  lian.  \  iii 
Circus-riders,  studit  - 

780 
Cirrhosis,  ii   174*  (1 
sea,  U    1 78 
definition,  ii   174 
history,  ii    174 

microscopic  a  175 

of  the  heart,  111  K 
of  the  liver,  Iv.  543  .F  . 
<.f  tli.  pam  if  s,  \ 

following  Impaction  of  a  calcu- 
lus, i    4*s  (Fig.) 
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Climate. 


Cirrhosis  (continued) : 

pathology,  ii.  174 

renal,  iv.*280 

results,  ii.  176 

synonyms,  ii.  174 

turbinated,  viii.  256,  263 
Cisterns  ambiens,  viii.  244 

fronds,  viii.  244 

magna,  viii.  244 

Bylvii,  viii.  244 
Cisterns,  storage  of  water  in,  vii.  720 
Cistern- water,  character  of,  vii.  708 
Cistus  creticus,  iv.  376 

cyprius,  iv.  376 

[adaniferus,  iv.  376 
Citraria  islandica,  v.  26  (Fig.) 
Citrate  of  iron  and  quinine,  ii.  165 

of  lithium,  iv.  511 

of  magnesium,  iv.  617 

of  potassium,  v.  794 
diaphoretic  action  of,  ii.  425 
Citric  acid,  ii.  176* 

germicidal  action  of.  iii.  324 
Citrine  ointment,  iv.  743 
Citron,  v.  359 
Citrullus  coloeynthis,  ii.  233  (Fig.) 

vulgaris,  ii.  234 
Citrus  aurantium.  v.  358 

bergamia,  i.  491  :  v.  359 

decumaua,  v.  359 

liinetta,  v.  359 

limonum.  iv.  473  ;  v.  359 

medica,  v.  359 

vulgaris,  v.  358  (Fig.) 
Civet!  ii.  176*  ;  v.  75 
Civil  incapacity,  ii.  176* 
Civil  law  in  relation  to  marriage,  ii. 

273 
Clairvoyance,  ii.  279 
Clap,  iii.  355.     See  Gonorrhaa. 
Clarendon  Springs,  Vt.,  ii.  177* 
Claret  wines,  vii.  767 
Clarionet-players*  cramp,  vi.  36 
Clark,  T.  M.,  on  the  construction  of 

dwelling-houses,  iii.  422 
Clarke,    columns   of,    viii.    169,  480 

(Fig.) 
Clarke  s  rule  for  computing  dosage 

in  children,  ii.  526 ;  v.  196 
Classification  of  animals  and  plants, 
evidence  of  evolution  from,  ii. 
736 

of  cells,  ii.  16 

of  skin  diseases,  vi.  455 
Clathrus.  iii.  273 

cancellatus.  iii.  283 

trellised,  iii.  283 
Claustrophobia,  iii.  51 
Claustrum,  viii.  135,  172  (Fig.) 
Clava.  viii.  125  (Fig.) 
Clavaria,  iii.  270  (Fig.) 

botrytis,  iii.  280 

coralloides.  iii.  280 

fastigiata,  iii.  280 

fnrmosa,  iii.  280 

list  of  edible,  iii.  284 

mycelium  of,  iii.  268 

rugosa,  iii.  280 
'  varieties  of,  iii.  280  (Fig.) 
CI  tviceps  purpurea,  ii.  714  (Fig.) 
Clavicle,  dislocation  of,  ii.  178,  488 

.      (Fig.) 

fracture  of,  iii.  243 
Clavicle,  joints  of,  ii.  177*  (Fig.) 
Ciavus,  ii.  178*  ;  iii.  514  ;  v.  491 
Clear  weather,  definition  of,  by  the 

Signal  Service,  ii.  238 
Cleavage  lines  of  the  skin,  viii.  459 
(Fig.) 


Cleavers,  ii.  178* 

Cleft  palate,  ii.  179*  (Fig.) 

acquired,  ii.  182 

after-treatment,  ii.  183 

definition,  ii.  179 

operation  for.  ii.  182 

pathology,  ii.  179 

prognosis,  ii.  180 

training  the  voice  after  closure  of, 
ii.  183 

treatment  of,  ii.  180 
Clefts,  branchial,  v.  121 
Cleido-cervicalis  muscle,  v.  41 
Cleido-epitrochlearis  muscle,  v.  43 
Cleido-hyoid  muscle,  v.  38 
Cleido  occipital  muscle,  v.  37  (Fig.) 
Clematis,  i.  68 

Clemen's  solution  in  diabetes,  ii.  423 
Clement,  A.  W.,  on  veterinary  post- 
mortem examinations,  vii.  641 
Clergymen,  diseases  of,  v.  277 
Clerks,  diseases  of,  v.  281 
Cleveland,  climate  of,  ii.  184*  (Chart) 
Clifton  Springs.  England,  ii.  184* 
Clifton  Springs,  N.  Y.,  ii.  184* 
Climacteric,  ii.  73 

climates  suitable  for  women  at  the 
time  of,  iii.  535 
Climate,  ii.  185* 

Alpine,  i.  125 

Alpine  (Davos),  ii.  357 

Alpine  (Upper  Eugadine),  ii.  695 

classification  of,  iii.  531 

coast,  iii.  532 

cold  lowland,  iii.  532 

conditions  affecting,  i.  97 

cool  island  and  coast,  iii.  532 

definition  of,  ii.  185 

diorique,  vii.  736 

dosage  modified  by,  ii.  526 

dry  coast,  iii.  532 

dry  lowland,  iii.  532 

effect  of,  on  hearing,  iii.  546 

factors  or  elements  of,  ii.  186 

geographical    distribution    of,    iii. 
531 

high  altitude,  iii.  532 

in  relation  to  convulsive  diseases, 
ii.  287 

in  relation  to  dysenteryr,  ii.  547 

in  the  treatment  of   tuberculosis, 
vii.  319 

influence  of,  in  the  production  of 
catarrh  of   the  upper  air-pas- 
sages, iv.  402 
upon  body  temperature,  iii.  594 
upon    yellow-fever    epidemics, 
viii.  56 

island,  iii.  532 

lowland,  iii.  532 

moist  island  and  coast,  iii.  532 

moist  lowland,  iii.  532 

mountain,  iii.  532 

new,  accustoming  one's  self  to,  i. 
35 

of  Aberystwith,  Wales,  i.  25 

of  Aiken,  i.  89 

of  Ajaccio,  i.  101 

of  Alassio,  viii.  456 

of  Alexandria.  Egypt,  ii.  640 

of  Algiers,  i.  107 

of  Alicante,  i.  108 

of  Antigua,  vii.  740 

of  Arcachon.  i.  297 

of  Arco,  i.  298 

of  Arizona,  i.  304 

of  Arnedillo,  i.  340 

of  Asheville,  N.  C.  i.  384 

of  Atlantic  City,  i.  413 


Climate  (continued)  : 
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Augusta,  Ga.,  i.  441 
Australia,  i.  450  ;  viii.  106 
the  Azores,  i.  457 
Baltimore,  i.  469 

Barbadoes,  i.  474  ;  vii.  740 

Barnstable,  i.  25 

Berck-sur-Mer,  i.  491 

Berkshire  Hills,  i.  492 

Bermuda,  i.  493 

Bethlehem,  X.  H.,  i.  495 

Biarritz,  i.  496 

Block  Island,  i.  ."".'SO 

Bordighera.  i.  607  ;  vi 

Boston,  i.  608 

Bournemouth,  i.  608 

Brownsville.  Tex.,  i.  710 

Burlington,  Vt.,  i.  721 

Cairo.  Egypt,  ii.  640 

Cannes,  viii.  453 

Cape  May.  N.  J.,  i.  752 

Cedar  Keys,  ii.  11 

Charleston,  8.  C,  ii.  76 

Chicago,  ii.  91 

Cincinnati,  ii.  166 

Cleveland,  ii.  184 

Colorado  Springs,  ii.  235 

Corsica,  i.  101 

Costabelle.  iii.  748 

Covington,  La.,  v.  183 

Cuba,  vii.  742 

Cun^oa,  vii.  741 

Dansville,  ii.  357 

Davos,  ii.  357 

Denver,  ii.  403 

Des  Moines,  ii.  415 

Detroit,  ii.  416 

Dominica,  vii.  740 

Eastport,  Me.,  ii.  624 

Egypt,  ii.  640 

El  Paso,  v.  181 

Florida,  iii.  11.  167 

Fort  Selden,  X.  M.,  v.  180 

Fort  Union,  N.  M.,  v.  179 

Grenada,  vii.  740 

Guadeloupe,  vii.  741 

Halifax,  v.  249 

Hayti,  vii.  743 

Hyeres.  iii.  747 

Isle  of  Wight,  vii.  762 

Jacksonville,  iv.  234 

Jamaica,  vii.  739 

Key  West,  iv.  266 

Knoxville,  iv.  317 

Lakewood,  iv.  377 

La  Mesilla,  N.  M.,  v.  181 

Las  Vegas  Hot  Springs,  v.  180 

Leavenworth,  iv.  466 

Little  Hock,  iv.  536 

Llandudno,  Wales,  i.  25 

I.i is  .\  ogeles,  iv.  580. 

Madeira,  iv.  613 

Manitoba  (Winnipeg),  vii.  781 

Martha's  Vineyard,  vii.  784 

Martinique,  vii.  742 

Melbourne,  iv.  705 

Mentone,  iv.  730  ;  viii.  454 (Fig.) 

Meran,  iv.  735 

Mogador,  v.  12 

Montreal,  v.  17 

Montreux,  v.  19 

Moiitscrrat,  vii.  740 

Nantucket,  vii.  784 

Nassau,  v.  105 

Nervi,  v.  151 

New  Mexico,  v.  177 

Xew  Orleans,  v.  183 

New  South  Wales,  v.  185 

New  York  City,  v.  187 
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Cod-liver  oil  (continued) : 

Cold  (continued) : 

Colics,  fascia  of,  v.  588 

palatable  preparation  of,  v.  448 

in  the  treatment  of  chorea,  ii.  143 

Colles's  fracture,  iii.  24n  ;  v.  196 

source  of,  ii.  221 

influence  of.  in  the   production  of 

Col  less  law.  v.  196 

Coe,  Henry  C,  on  diseases  and  new- 

catarrh  of  the   upper  air-pas- 

('<  >1 1  it-ii li,  of  the  brain,  viii.  142  (Fig.) 

growths  of  the  ovaries,  v.  399 

sages,  iv.  403 

list  of,  viii.  150 

on  gvnccological  examination,  iii. 

in  the  production  of  chlorosis, 

Collidine,  vi.  64 

415 

ii.  107 

Colliers,  diseases  of,  v.  277 

on  placentitis,  viii.  426 

in  the  production  of   cirrhosis, 

Collin's  black  for  staining,  iii.  678 

Coele,  an  encephalic  cavity,  viii.  118 

ii.  175 

Collis's  operation  for  hare-lip,  iii.  507 

use  of  term  as  a  .substitute  for  ven- 

in  the   production   of   colic,  ii. 

(Fig.) 

tricle,  viii.  529,  531 

231 

Collocation  of  fissures  on  the  sutures, 

Coelenterates,    consciousness    in,    ii. 

in  the  production  of  diarrhoea, 

viii.  160  (Fig.) 

277 

ii.  432 

of  lambdoidal  fissure  and  suture, 

Cceliac  axis,  anatomical  relations  of 

local  action  of,  ii.  229 

viii.  14s  (Fig.  i 

the,  i.  2 

local  anaesthesia  by,  i.  197 

of   lambdoidal  suture  with  occip- 

Cceliac lymphatic  glands  and  plexus, 

mechanical  action  of,  ii.  229 

ital  fissure,  viii.  108 

viii.  402 

morbific  influence  of,  ii.  228 

Collodion,  ii.  311 

Cceliac  plexus  of  nerves,  i.  2  ;  viii.  510 

physical   and    physiological,    dis- 

cantharidal, vi.  501 

(Fig.) 

tinction  between,  ii.  226 

styptic,  v.  254 

(  iclian  circumscription,  viii.  121 

therapeutics  of,  ii.  229* 

Collodium  anti-ephilidicum,  ii.  309 

Cadian   parietes,   unequal  thickness 

Cold  abscesses,  iv.  28 

Colloid  degeneration  of  cysts,  ii.  353 

of,  viii.  118 

Cold-asphyxia  among  soldiers,  i.  325 

of  the  skin.  ii.  233* 

Cceliolvmph,    cerebro-spinal    liquid, 

Cold  bath,  action  of,  ii.  229 

Collouema,  ii.  233* 

Viii.  119 

contra-indications    to    use    of,    in 

Coloboma   of   the   choroid,  scotoma 

Ccelom,  ii.  222* 

fevers,  ii.  230 

in,  vii.  669 

origin  of  the,  iii.  175  (Fig.) 

use  of,  ii.  230 

of  the  optic-nerve  sheath,  scotoma 

(  'i  iiusthesis,  iv.  49 

in  fever,  iii.  69 

in,  vii.  669 

exalted,  in  general  paresis,  iv.  109 

Cold  cream,  i.  119  ;  i1.  308  ;  vi.  521 

origin  of,  ii.  782 

Coeze  (mineral  springs),  ii.  224 

Cold-flowing    masses   for  injection, 

Colocvnth,    ii.    233*  (Fig.)  ;  iv.  461  ; 

Coffea,  ii.  166,  223  (Fig.) 

iii.  682 

vi.  103 

arabica,  ii.  223  (Fig.) 

Cold  in  the  head,  ii.  1 

action  and  use,  ii.  234 

Coffee,  ii.  166,  223*  (Fig.) 

Cold  pack,  i.  465 

administration,  ii.  234 

action  and  use  of,  ii.  223 

in  fever,  iii.  70 

allied  drugs,  ii.  235 

adulteration  of,  iii.  202 

Cold  water,  indications  for  use  of, 

allied  plants,  ii.  234 

allied  drugs,  ii.  224 

ii.  230 

composition  of,  ii.  234 

allied  plants,  ii.  224 

internal  action  of,  ii.  230 

description  of,  ii.  234 

composition  of,  ii.  223 

methods  of  using,  ii.  230 

source  of,  ii.  233 

cultivation  of,  ii.  223 

Colectomy,  ii.  231* 

Colocynthein,  ii.  234 

habitat  of,  ii.  223 

Coleoptera,  v.  757  (Fig.) 

Colocynthin,  ii.  234 

CO  hiemoglobiu,  spectrum  of,  i.  578 

Colic,  biliary,  ii.  116 

Colocynthitin,  ii.  234 

(Fig.) 

copper,  ii.  292  ;  v.  278 

Cologne  water,  ii.  308 

Cohen,  J.  Solis-,  on  neuroses  of  the 

endemic,  in  the  West  Indies,   vii. 

officinal  formula  for,  i.  491 

larynx,  viii.  371 

73K 

Colon,  iv.  173 

Cohen's  method,  v.  196 

gastric,  v.  159 

ascending,  measurements   of,  vii. 

Conn's   fluid  as  a  culture  medium, 

hepatic,  iv.  563 

658 

iv.  772 

and  intestinal,   diagnosis  of,  ii. 

double,  of  horse,  vii.  643  (Fig.) 

Cohnheim's  areas,  v.  65  (Fig.) 

232 

excision  of,  ii.  231                       r 
lesions  of,    in   dysentery,   ii.   550 

method  of  gold  staining,  iii.  680 

treatment,  iv.  566 

theory  of  inflammation,  iv.  24 

intestinal,  ii.  231* 

(Fig.) 

Cohnstein's  operation,  v.  196 

definition,  ii.  231 

lymphatic  vessels  of,  viii.  399 

Cohosh,  black,  vi.  489 

diagnosis,  ii.  232 

operation  upon,  ii.  248 

Cohosh,  blue,  ii.  224* 

etiology,  ii.  231 

position  of  descending,  ii.  249 

Coise  (mineral  springs),  ii.  224* 

of  infants,  ii.  233 

wounds  of,  diagnosis,  iv.  195 

Cola-nuts,  i.  732 

pain  in,  v.  455 

Colonies  of  bacteria,  vi.  330 

Colchicein,  ii.  225 

pathology,  ii.  232 

Colophony,  vii.  333.     See  Itosin. 

Oolchicin,  ii.  225 

prognosis,  ii.  233 

Color,  association  of,  with  sound,  iii. 

Colchicum,  ii.  224*  (Fig.) 

symptoms,  ii.  232 

546 

action  and  use,  ii.  225 

treatment,  ii.  233 

sensitiveness  of  excentric  portions 

administration,  ii.  226 

intussusception  as  a  cause  of,  viii. 

of  the  retina  to,  vii.  665 

allied  drugs,  ii.  226 

307 

Color-blindness,  ii.  241*  (Fig.) 

allied  plants,  ii.  226 

lead,  iv.  464 

acquired]  ii.  241 

composition  of,  ii.  225 

pain  in,  v.  455 

relation  of,  to  excentric  vision, 

description  of,  ii.  225 

renal,  iv.  305  ;  viii.  560 

vii.  666 

habitat  of,  ii.  225 

and  intestinal,  diagnosis  of,   ii. 

detection  of,  ii.  245 

Cold,  as  an  emmenagogue,  ii.  675 

232 

frequency,  ii.  242 

biological  action  of,  ii.  227 

pain  in,  v.  455 

from  disease  or  injury,  ii.  244 

chemical  action  of,  ii.  229 

Colica  pictonum,  iv.  464  ;  v.  455 

hereditary  and  congenital,  ii.  242 

death  from,  ii.  228 

scortorum,  v.  409 

history  of,  ii.  241 

in  armies,  i.  326 

Colin's    transfusion   apparatus,    vii. 

incurability  of,  ii.  242 

distinction  between  thermometric 

217  (Fig. ) 

measuring  degrees  of,  ii.  246 

and  physiological,  ii.  226 

Colitis,  treatment  of,  ii.  437 

method  of  testing,  ii.  246 

effects  of,  ii.  226* 

Collagen,  iii.  256 

monocular,  ii.  244 

on  metabolism,  v.  266 

Collapse,  vi.  439 

palliation  of,  ii.  243 

on  body  temperature,  iii.  595 

hypodermatic  injection  of   stimu- 

physical    peculiarities     associated 

on  inflammation,  iii.  197 

lants  in.  iii.  795 

with,  ii.  241 

on  the  skin,  ii.  93 

Collar  mushroom,  iii.  275 

race  differences,  ii.  242 

extreme,  a  cause  of  infant  mortal- 

Collateral eminence,  viii    150  (Fig.) 

social  condition,  ii.  242 

ity,  iv.  14 

Collateral  fissure,  viii.  150  (Fig.) 

varieties,  ii.  241 

in  relation  to  neuralgia,  v.  154 

Colleges,  athleticism  in,  ii.  761 

Color-perception,  v.  350 
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Color-scotomata. 
Convulsions. 


Congenital    malformations    (contin- 
ued) : 
of  the  rectum  and   anus,  i.  286 

(Fig.) 
of  tbe  ureters,  viii.  561 
of  the  uterus,  vii.  463 
of  the  vagina,  vii.  575  (Fig.) 
symblepharon.  ii.  792 
syphilis,  vi.    731.     Sec  also  under 
Syphilis. 
teeth  of,  ii.  400 
tumor  of  the  lachrymal   caruncle, 

ii.  314 
valvular  lesions  of  the  heart,  iii. 
589 
Congestion,  ii.  170 
of  the  spinal  cord.  vi.  557 
pulmonary,  iv.  589 
Congestive  chills,  iv.  148 
Congress  Spring,  California,  ii.  263* 
Congress  Spring,  Saratoga,  vi.  284 
Conhydrine,  iii.  612 

cal  cornea,  ii.  300  (Fig.) 
Conidia,  ii.  714 

of  mould  fungi,  vi.  327 
Conine,  iii.  612 
Conium  maculatum,  iii.  611  (Fig.) 

as  a  motor  depressant,  v.  28 
Conjugate  points,  i.  39 
Conjugation   in    reproduction,    viii. 

441  (Fig.) 
Conjunctiva,    benign   tumors  of,   ii. 
806 
chondro-adenoma  of,  ii.  807 
dermoid  tumors  of,  ii.  807 
epitheliomata  of,  ii.  808 
granulomata  of,  ii.  807 
injuries  of,  ii.  797  (Fig.) 
lipoma  of,  ii.  807 
lymphangiectasia  of,  ii.  806 
lymphatic  vessels  of  the,  viii.  389, 

390 
malignant  tumors  of,  ii.  807 
medication  of,  iv.  687 
osteomata  of,  ii.  807 
polypi  of,  ii.  807 
sarcomata  of,  ii.  807 
serous  cysts  of,  ii.  807 
syphilitic  affections  of  the,  vi.  720 
telangiectatic  tumors  of,  ii.  807 
tumors  of  the,  ii.  806  (Fig.) 
Conjunctival  hemorrhage  in  whoop- 
ing-cough, vii.  751 
Conjunctivitis,  ii.  263* 
catarrhal,  ii.  264 

degeneration    resulting    in     sym- 
blepharon, ii.  793 
diphtheritic,  ii.  266,  268,  471 

as  a  cause  of  blindness,  i.  534 
following  exanthematous    fevers, 

ii.  270 
gonorrheal,  ii.  265 

as  a  cause  of  blindness,  i.  536 
granular,  ii.  266 
phlyctenular,  ii.  268 
purulent,  ii.  265 
scrofulous,  ii.  268 
trachomatous,  ii.  266 
varieties,  ii.  263 
Conklin,    W.    J.,   on  atelectasis,   i. 
408 
on  chicken-pox,  ii.  92 
on  cholera  infantum,  ii.  135 
on  cow-pox,  ii.  318 
on  influenza,  iv.  34 
on  mumps,  v.  34 
on  tubercular  meningitis,  iv.  715 
Connecticut,  history  of  yellow  fever 
in,  viii.  42 


Connective-tissue,  ii.  270*  (Fig.) 
chronic  inflammation  of,  ii.  174 
formation    of    fascia  from.   iii.    33 

(Fig.) 
new-formation  of,  iv.  32  (Fig.  I 
Connective-tissue  tumors,  iii.  401 
cylindroma,  ii.  351  (Fig.) 
relation  of  sarcoma  to,  vi.  285 
Connor,  P.  S. ,  on  earth-dressing,  ii. 
623 
on  varicocele,  vii.  598 
on  varicose  veins,  vii.  600 
on  whitlow,  vii.  747 
Conorhinus  sanguisuga,  v.  752  |  Fig.  | 
Conquinamine,  ii.  166 
Consanguinity,  ii.  272* 
as  a  cause  of  deaf-mutism,  ii.  366 
in  the  etiology  of  idiocy,  iv.  89 
in  relation  to  color-blindness  in  the 

offspring,  ii.  244 
not   hurtful  in  certain  cases,  viii. 
448 
Consciousness,   abnormal   exaltation 
of,  ii.  279 
anatomical  seat  of,  ii.  277 
classification  of  disorders  of,  ii.  277 
depression  of.  ii.  277 
development  and   function  of,   ii. 

277 
disorders  of,  ii.  277* 

in  the  insane,  iv.  60 
double,  ii.  277 
loss  of,  following  lightning-stroke, 

iv.  500 
perversions  of,  ii.  277 
Consecutive  dislocations,  ii.  481 
Conservatism  in  the  treatment  of  shot 

injuries,  viii.  30 
Consonants,  vii.  685 
Constipation,  ii.  279* 
a  cause  of  colic,  ii.  231 
diarrhoea  from,  ii.  433 
electrical  treatment  of,  ii.  654 
habitual,    treatment    of,    by    laxa- 
tives, iv.  458 
headache  in,  iii.  517 
in  intestinal  obstruction,  iv.  155 
in  intussusception,  viii.  320 
treatment  of,  by  enemata,  ii.  691 
Constitutional  exercises,  ii.  758 
Constitutional  signs  of  hemorrhage, 

iii.  468 
Constitutions,  v.  678 
Constrictor  isthmii  faucium,  v.  634 
Constrictor  pharyngis  inferior,  anom- 
alies of,  v.  40 
Constrictor  pharyngis  medius,  anom- 
alies of,  v.  40 
Constrictorpharyugis  superior,  anom- 
alies of,  v.  40 
Constructive  action  of  contagia,  ii. 

282 
Consumption,  v.  660.    See  also  Phthi- 
sis and  I'uberculosis. 
buffers',  iv.  597 
climatic   conditions  counteracting 

the  development  of,  ii.  193 
climatic  relations  of,  ii.  191 
etiology  of,  ii.  192 
hatters',  v.  279 
pulmonary,   historical  sketch,  vii. 

279 
how  the  development  of  the  cause 
of,  is  aided  by  climate,  ii.  192 
in  the  West  Indies,  vii.  738 
relation  of  soil  to,  vi.  498 
treatment  of,  by  inhalations,  iv.  40 
Consumptives,  Egypt  as  a  resort  for, 
ii.  642 


Consumptive's  weed.  viii.  73 
Contagia,  disintegrative  action  of.  ii. 

^282 
Contagion  ;  infection,  ii.  280* 

definition  of,  ii.  280 

diseases  spread  by,  ii.  282 

individual  susceptibility  to.  ii.  ,'^1 

means  of  prevention  of.  ii.  284 

microphyte  theory  of,  ii.  282 

modes  of  absorption  of,  ii.  281 

nervous  theory  of,  ii.  283 

theories  of.  ii.  283 

vital  germ  theory  of.  ii.  282 
Contagious  disease,  sanitary  inspec 

tion  in  cases  of,  vi.  271 
Contagium,  metabolic,  ii.  282 

parasitic,  ii.  282 
Contamination  of  animal  foods,  iii. 
202 

of  canned  foods,  iii.  202 

of  water,  iii.  202 
Continued  fevers,  iii.  70.     See  Fevers. 
Continuity,  cndymal.  viii.  122 
Continuous  coil  battery,  ii.  650 
Contour  of   brain,  irregularities  of, 

viii.  119 
Contract,    criterion  of   mental   inca- 
pacity for  making  a,  ii.  177 
Contraction,  law  of,  v.  139 

hysterical,  iii.  808 

painful  muscular,  ii.  319 

paradoxical,  vi.  771 

tonic  muscular,  v.  71 
Contraction-waves,  rate  of  transmis- 
sion, v.  72 
Contracture,  ii.  286 

hysterical,  iii.  808 

muscular,  v.  55 

following  cerebral  ha?morrhage, 
i.  626 

syphilitic,  vi.  729 
Contre-coup,   rupture  of  eye  by,  is 

impossible,  ii.  795 
Contrexcville.  ii.  285* 
Contusions,  ii.  285* 

diagnosis  of,  ii.  285 

extravasations  following,  ii.  285 

symptoms  and  cause  of,  ii.  285 

treatment  of,  ii.  286 
Conus  in  a  myopic  eye,  v.  89  (Fig.) 
Convalescence    from   acute   disease, 

climates  suitable  in,  iii.  535 
Convalescent  hospitals,  iii.  716 
Convallamarin,  iv.  502 
Convallaria  majalis.  iv.  502 

as  a  diuretic,  ii.  524 
Convallarin,  iv.  502 
Conveyance  of  property,  criterion  of 
mental  incapacity  for  making 
a,  ii.  177 
Convolution,  viii.  154.     See  Gyre. 

annectent.  viii.  159,  note 

bridging,  viii.  159,  note 
Convolutions,   cerebral,  methods  of 
locating  the,  viii.  206 

of  the  cerebellum,  viii.  176 
Convolvulin,  iv.  236 
Convolvulus  scammonia,  vi.  296 
Convulsibility,  ii.  287 
Convulsions, "ii.  286*  (Fig.).    See  also 
Eclampsia. 

accompanying  coma,  ii.  253 

caused  by  lightning,  iv.  501 

classification,  ii.  286 

diagnosis,  ii.  288 

epileptic,  ii.  702  (Fig.) 

epileptiform,    in    tumors    of    the 
brain,  i.  669 

essential,  ii.  287 
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Con  vulNlons. 
Cranial  nerve*. 


Corpus  striatum  (continued)  : 
embolism  of,  ii.  305 
haemorrhage  into,  ii.  305 
late  rigidity  in  lesions  of  the,  ii. 

306 
pathology  of,  ii.  305 
physiology  of,  ii.  305 
symptoms  of  lesions  of  the,  ii.  306 
thrombosis  of,  ii.  305 
treatment  of  lesions  of,  ii.  307 
Co-pus  trapezoides  of    cerebellum, 

viii.  127 
Corpuscles,  inflammatory,  or    com- 
pound granular,  iii.  46 
red  blood,  i.  541  (Fig.).     See  also 
Blood-corp  ii  grlex. 
changes   in,   in  idiopathic   ana'- 

mia,  i.  181 
deficiency  of,  in  anaemia,  ii.  170 
observations  on,  in  chlorosis,  ii. 

107 
origin  of,  i.  176 

passage  of,  through  the  vessels 
in  inflammation,  iv.  19 
white  blood,  i.  550.    See  also  Blood- 
corpuscles. 
passage  of,   through  the  vessels 
in  commencing  inflammation, 
iv.  19 
Corrigan's  button,  v.  196 
Corrigan's  line  in  copper-poisonim:, 

ii.  292 
Corrigan's  pulse,  ii.  86  ;  v.  196 
Corrosion  in  the  preparation  of  histo- 
logical specimens,  iii.  665 
Corrosive  acids,  ii.  5 
Corrosive   sublimate,    iv.    741.     See 

Mercury. 
Corsica  (Ajaccio).  climate  of,  i.  101 
Corsican  moss,  v.  26 
Cortex,  cerebral.    See  Cerebral  cortex. 
Corti,  membrane  of,  ii.  567 
organ  of,  ii.  566 

development  of,  ii.  569 
rods  of,  566 
function  of  the,  iii.  544 
Cortical   extension,    significance  of, 

viii.  164 
Cortical  gray  (of  the  brain),  viii.  118 
Cortinarius,  iii.  272  (Fig.),  275 

violaceus,  iii.  278 
Corydalis.  iii.  264 
cornutus,  v.  750 
Corylus  americana,  v.  255 

avellana,  v.  255 
Coryza,  ii.  1 
acute,  iucision   of   the  turbinated 
bodies  in  the  treatment  of,  viii. 
273 
an    affection    occupying    the    arc 
of  distribution  of  ophthalmic 
nerve,  ii.  326 
chronic,  viii.  252  (Fig.) 
etiology  of,  iv.  400 
fetid,  v.  445  ;  viii.  259 
periodic,  v.  593 
sympathetica,    iii.    509  ;    v.    227. 

See  Hay-fever. 
treatment  of,  by  diaphoretics,   ii. 

424 
vasomotoria  periodica,  iii.  509  ;  v. 
227.     See  Hay-fever. 
Cosmetics,  ii.  307* 
Cosmoline,  v.  621 
Costabelle,  iii.  748 
Costiveness,  ii.  279 
Costo-fascialis  muscle,  v.  37 
Coto,  ii.  310* 
Cotoin,  ii.  310 


Cotoueaster,  iv.  641 
Cottage-hospitals,  iii.  716  (Fig.) 
Cotting's  treatment  of  ingrown  toe- 
nail, iv.  36  (Fig.) 
Cotton,  ii.  310*  (Fig.) 

fibres  seen   under  the  microscope, 
iv.  781  (Fig. ) 

pharmaceutical  and  medical  uses 
of,  ii.  311 

plants,  ii.  310 

preparations  of,  ii.  311 

varieties  of,  ii.  310 
Cotton  operatives,  diseases  of,  v.  278 
Cotton  root  as  an  emmenagogue,  ii. 

676 
Cotton-root  bark,  ii.  312 
Cotton-seed  oil,  ii.  312 

adulteration  by,  iii.  200 
Cottonmouth     (moccasin),     vi.    166 

(Fig.) 
Cottunnii  liquor,  ii.  562 
Cotyledons,  ii.  391 
Cotyloid  cavity,  v.  554 
Couch  grass,  ii.  312* 
Cough,  ii.  312*  (Fig.) 

and  hiccough,  difference  between, 
iii.  648 

conditions  giving  rise  to,  ii.  314 

effects  of,  upon  the  viscera,  ii.  313 

from  hypertrophy  of   the  lingual 
tonsil,  vii.  128 

in  acute  bronchitis,  i.  701 

in  chronic  brouchitis,  i.  707 

in  diseases  of  the  bronchial  glands, 
iv.  585 

in  dyspepsia,  ii.  458 

mechanism  of,  ii.  312 

nasal,  v.  222 

nervous,  v.  161 

treatment  of,  ii.  315 

varieties  of,  ii.  314 
Cough-mixtures,  ii.  315 
Coumarin,  vii.  128 
Coumarouna  odorata,  vii.  127  (Fig.) 
Councilman,    W.   T.,   on  actinomy- 
cosis, i.  70 

on  adenoma,  i.  77 

on  angioma,  i.  229 

on  atheroma,  i.  410 

on  cholesteatoma,  ii.  137 

on  collonema,  ii.  233 

on  cylindroma,  ii.  351 

on  cysts,  ii.  352 

on  enchondroma.  ii.  683 

on  endothelioma,  ii.  689 

on  epulis,  ii.  713 

on  fibroma,  iii.  101 

on  foot-and-mouth  disease,  iii.  218 

on  glanders,  iii.  330 

on  glioma,  iii.  344 

on  gumma,  iii.  410 

on  infectious  tumors,  iv.  17 

on  inflammation,  iv.  18 

on  lipoma,  iv.  506 

on  lymphangioma,  iv.  612 

on  myoma,  v.  79 

on  myxoma,  v.  99 

on  neuroma,  v.  169 

on  osteoma,  v.  386 

on  pathological  anatomy  of  carci- 
noma, i.  766 

on  pathological  anatomy  of  goitre, 
iii.  352 

on    pathological   growths    or    tu- 
mors, iii.  400 

on  pathology  of  tuberculosis,  vii. 
291 

on  rhinoscleroma,  vi.  216 

on  sarcoma,  vi.  285 


Countenance,  expressions  of  the,  iii. 

8  (Fig.) 
Counter-extension  in  the  reduction  of 

dislocations,  ii.  482 
Counter-irritant  poultices,  iii.  196 
Counter-irritants,  ii.  316* 

definition  of,  ii.  316 

in  aborting  inflammation,  ii.  317 

modus  operandi  of,  ii.  316 

varieties  of.  ii.  317 
Counter-irritation,  ii.  700 

in  neuralgia,  v.  155 
Countess's  bark,  ii.  159  (Fig.) 
Courmayeur,  mineral  springs  of,  ii. 

318* 
Courty's  method  of  reducing  inver- 
sion of  the  uterus,  v.  196  ;  vii. 
494 
Cousins,  marriage  between,  ii.  272 
Cousins's  nasal  inhaler,  iv.  38 
Cover-glass  preparations,  iv.  782 
Covington,  La.,  climate  of,  v.  183 
Cowell's  operation,  v.  196 
Cowhage,  vi.  390 
Cow-killers  (insects),  v.  758 
Cowles,  Edward,  on  hospitalism,  iii. 
698 

on  the  construction  and  manage- 
ment of  hospitals,  iii.  699 
Cowling's  rule  for  computing  dosage 
according  to  age,  ii.  526  ;  v. 
196 
Cowls  for  ventilating,  vii.  617  (Fig.) 
Cowperitis  in  gonorrhoea,  iii.  363 
Cow-pox,  ii.  318*  ;  vii.  510 

natural,  in  the  United  States,  vii. 
539 
Cow-stables,  nuisance  from,  vii.  192 
Cow's  milk,  viii.  94 
Coxalgia,  clinical  history,  viii.  346 
Coxitis.     See  Hip-joint  disease. 
Covner's  White  and   Black  Sulphur 

Springs,  ii.  318* 
Crab  Orchard  Springs,  ii.  319* 
Crab's-eyes,  ii.  293,  319* 
Crabstones,  ii.  319 
Cracked-pot  resonance,  ii.  82 

in  fracture  of  the  skull,  viii.  223 
Cramp,  ii.  286 

ballet-dancers',  vi.  36 

cigarmakers',  vi.  36 

musicians',  vi.  35 

telegraphers',  i.  321  ;  vi.  36 

watchmakers',  vi.  36 

writers',  vi.  33  (Fig.) 
Cramps,  ii.  319* 

clinical  history  of.  ii.  319 

definition  of,  ii.  319 

etiology  of,  ii.  319 

in  cholera,  ii.  129 

in  the  calf  muscles.'  iv.  472 

pathology  of,  ii.  319 

treatment  of,  ii.  3.0 
Cranberries,  vii.  560 
Cranesbill    (geranium),    i.    505  ;    ii. 

320* 
Cranial  flexure,  i.  635  ;  viii.  112 
Cranial  nerves,  ii.  320*  (Fig.) 

development  of,  ii.  320 

distribution  of,  ii.  323 

eighth,  ii.  329 

eleventh,  ii.  331 

fifth,  ii.  325  ;  vii.  249 

first,  ii.  324 

fourth,  ii.  325 

ninth,  ii.  329 
of  Willis  and  the  older  writers, 
iii.  796  (Fig.) 

origin  of,  ii.  321 
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Criminal 

<  fiminal  irresponsil 
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Cripp's  splint,  , . 

Crisis,  termination  o!  fevt  r  b) 

<  ri-la  aCUStica,  ii    "' 

helicia,  i.   1 13  (F  a 
of  fornix,  viii.  139    I 
!>|>ir:ili*  ■  ' 

ilibuli,  of  labj  rinlh,  ii.  it  . 
Critchett'a  incision,  \    190 
operation    ■■    LOO 
.  i    909    I 
Critical  days  iii>-  doctrine  of,  i 
Crocin,  vi   ■,'):: 
Crocitin,  \ 
Crocus,  vi  ■: . . 
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rl    l  00 
horridus,  \i    100 
lepidus,  vi.  100 
lucifer,  \ 
Hitchelli,  vi.  iflfl 
moloasua,  vi.  100 

|Mi|ysljctli>.  vi.   106 
p\  rilinv  \  i     100 

scutulatua,  vi   160 
liirri-.  \i.  16<". 

m,  :tiili'!"t:il    fiction    of   jal«>r 
audi,  viii.   151 
antidotal    action    of    potassium 
permanganate,  till 

<  'roton  chloral  hydrate, 
t  iroton  eleulneria,  I 

(  roton  oil.  ii.  ."►.'<«.)*  (Fig.)  :  v  i.  104 
(  Iroton  pbilippinensis,  i\ 

:■  tiglium,  ii.  889  (Fig.) 
Crotonol,  ii   :uo 
(roup.  ii.   -  '■    ' 
anatomii  if,  ii.  341 

a  i lial.  i\    410 
trac  beotomi  in    vii.  101 
definition  of,  ii.  340 
diagnosis,  ii   :'.  12 

biatorj  of,  ii 
Inflammaton .  Ii    4ln 
Inhalations  In,  ii.  344 

•■  allli)  111 

mem  bran  .  liphtbi  ria,  i  •  i «  n- 

lily  of.  ii.  460 
trai  beotomy  in.  n  IL  102 


(•rii: 

:;4o 

spul 

.  841 
( 'roupi 

■ 

1 

(    row  : 

100 

in  ii 
Cruriii 
Crura 

• 

1     llil-    HUT 

Crura  of  tin 

(rur 

(rural  nervi 
Crural  ring 

Crural  vein,  viii    542 
Crureus  must  Le,  viii. 
Cms,  viii,  131    I 
olfactory,  \iii.  184 

_i(  inn.  ii 
(  ru-t  of  :i  calculus 

.    of  cms,  viii.  1.11    i 

ropbi .  \.  190 
ileptic.  i 

of,  iv.  17 
Crypts:  mil 

nun  DSSS,  iv.  II 

Crypt •  isxantb 

r  - 

<    T\  ptopil  • 

(  r\  i  :  751 

.1  mTnera 

2S4 

- 

dislocation  ol 
biat 
Cuba,  mi 
history  of  yellow  fever  in.  < 
-  Inhalation  apparal 
Cubeb,  ii  346'    I 
as  a  diun 
. 

(   illx  I 

Cubebin,  H 

Cubic  centimetre,  vii.  731 

-       mil,. 

pilbelium,  ii    7 
810    : 

..lu-.  \  ii.  i 

347* 
Cucun 
Cucui  j  nthis,  ii   233  (Fig.) 

- 


• 


GENERAL   INDEX. 


Cranial  nerves. 
Cdticonlne. 


Cucurbita  pepo,  ii.  235  ;  vi.  99 
Cud.  chewing  the,  viii.  457 
Cudowa,  mineral  springs  of,  ii.  347* 
Cudweed,  iii.  350 
Cuirass,  wire,  v.  373  (Fig.) 
Culex  pipiens,  v.  755  (Fig.) 
Culture  media,  iv.  767  ;  vi.  331 
agar-agar,  vi.  331 
blood   serum,  iv.  770  (Fig.) ;    vi. 

331 
bread  paste,  iv.  772 
fluid,  iv.  772 
gelatine,  vi.  331 
potatoes,  iv.  771  (Fig.)  ;  vi.  331 
transparent  solid,  iv.  767 
Culture  methods,  iv.  766  (Fig.) ;  vi. 

331 
Cultures,  changes  in  bacteria  result- 
ins;  from,  ii.  284 
drop.  iv.  770  (Fig.) 
Esmarch's  tubes  for,  vi.  332 
of  anaerobic  micro-orgauisms,  vi. 

332 
plate,  iv.  769<FiiT.) 
slide,  iv.  768  (Fig.) 
test-tube,  iv.  770  (Fig.) 
Culver's  root,  ii.  347* 
Cumarin,  in  melilot,  iv.  708 
Cumin,  ii.  347* 

constituents  of,  i.  233 
Cuminol.  i.  233,  756  ;  ii.  347 
Cuminum  cymiuuin,  ii.  347 
Cumulus  ovigerus   of   the   Graafian 

follicle,  v.  434  (Fig.) 
Cundurango,  ii.  348* 
Cuneate  funiculus,  viii.  125 
Cuneiform  lobe  of  cerebellum,  viii. 

127  (Fig.) 
Cuneus,  viii.  153  (Fig.) 

methods  of  locating,  viii.  206 
Cuniculus  of  the  itch  mite,  vi.  295 
Cup-fungus,    non  -sexual    reproduc- 
tion of.  viii.  440  (Fig.) 
Cupping,  i.  572  (Fig.) 
Cupping-glasses,  i.  572  (Fig.) 
Cuprea  bark,  ii.  166 
Cupric  sulphate  as  a  disinfectant,  ii. 
480 
germicidal  action  of.  iii.  324 
Cupula  terminalis,  ii.  569 
Cura  famis,  iii.  42 
Curacoa,  climate  of,  vii.  741 
Curare,  ii.  348* 

as  a  motor  depressant,  v.  28 
Curarin,  ii.  348 
Curcuma,  ii.  349* 
aromatica,  viii.  74 
longa,  iii.  330 
zedoaria,  iii.  330  ;  viii.  74 
Curcumin,  ii.  349 

Curds  in  milk,  prevention  of,  viii.  95 
Curettes  for  aural  examinations,  ii. 
576 
use  of,  in  gynaecological  examina- 
tions, i'ii.  421  (Fig.)  ;  vii.  485 
(Fig.) 
in    aural    therapeutics,    ii.    609 
(Fig.) 
Currants,  ii.  349* 
Currents,  electrotonic,  v.  138 
Currents  of  action,  electrotonic  varia- 
tion of,  v.  139 
in  muscular  tissue,  v.  72 
in  nerves,  v.  137 
Currents  of  rest  in  muscular  tissue, 
v.  72 
in  nerves,  v.  136 
Currier,    Andrew    F.,    on    hysterec- 
tomy, iii.  799 


Currier,  Andrew  F.  (continued)  ; 

on  hysterotomy,  iii.  811 

on  retention  of  the  menses,  iv.  722 
Curtis,  B.  Farquhar,  on  intussuscep- 
tion, viii.  306 

on  ulcer,  ulceration,  vii.  375 
Curtis,  Edward,  on  acetic  acid,  57 

on  acetic  ether,  i.  58 

on  acetone,  i.  58 

on  aldehyde,  i.  105 

on  aluminium,  i.  126 

on  ammonia  and  amnionic  salts,  i. 
135 

on  amvlene.  i.  173 

on  amylic  alcohol,  i.  173 

on  aniline,  i.  232 

on  antimony,  i.  244 

on  antipyrine,  i.  251 

on  arsenic,  i.  342 

on  barium,  i.  475 

on  benzene,  i.  487 

on  benzin,  i.  487 

on  benzoic  acid  and  the  benzoates, 
i.  487 

on  bismuth,  i.  503 

on  boric  acid,  i.  607 

on  boroglyceride,  i.  607 

on  bromal  hydrate,  i.  696 

on  bromides,  i.  696 

on  bromine,  i.  699 

on  bromine  chloride,  i.  699 

on  bromoform,  i.  699 

on  butyl  chloral  hydrate,  i.  730 

on  cadmium,  i.  732 

on  calcium,  i.  745 

on  carbolic  acid,  i.  756 

on  carbonic  acid  water,  i.  763 

on  carbonic  disulphide,  i.  763 

on  carbonic  tetrachloride,  i.  763 

on  cerium,  ii.  50 

on  charcoal,  ii.  75 

on  chinoline,  ii.  96 

on  chloral,  ii.  98 

on  chloral  alcoholate,  ii.  99 

on  chloral  camphor,  ii.  99 

on  chlorides,  ii.  99 

on  chlorodyne,  ii.  102 

on  chloroform,  ii.  102 

on  chromium,  ii.  154 

on  cinnamic  acid  and  cinnamates, 
ii.  167 

on  citric  acid,  ii.  176 

on  copper,  ii.  290 

on  creasote,  ii.  332 

on  cyanides,  ii.  349 

on  Dippel's  animal  oil,  ii.  477 

on  dosage,  ii.  525 

on  ether,  ii.  723 

on  ethidene  dichloride,  ii.  725 

on  ethylene  dichloride,  ii.  726 

on  ethylic  bromide,  ii.  726 

on  ethylic  chloride,  ii.  726 

on  ethylic  iodide,  ii.  726 

on  formic  acid,  iii.  231 

on  forms  of  medicines,  iv.  695 

on  glycerine,  iii.  349 

on  glycerites,  iii.  349 

on  gold,  iii.  354 

on  hydriodic  acid,  iii.  725 

on  hydrobromic  acid,  iii.  725 

on  hydrochloric,  acid,  iii.  738 

on  hydrocyanic  acid,  iii.  738 

on  hydrocyanic  ether,  iii.  746 

on  hydrogen  dioxide,  iii.  746 

on  hydroquinone,  iii.  746 

on  hypophosphitcs,  iii.  798 

on  iodides,  iv.  202 

on  iodine,  iv.  204 

on  iodized  starch,  iv.  206 


Curtis,  Edward  (continued)  : 

on  iodoform,  iv.  206 

on  iron,  iv.  222 

on  kairine.  iv.  265 

on  lactic  acid.  iv.  376 

on  lanolin,  iv.  380 

on  lead.  iv.  461 

on  lithium,  iv.  511 

on  magnesium,  iv.  616 

on  manganese,  iv.  (>3H 

on  medicinal  incompatibilit3r,  iv.  8 

on  mercury,  iv.  737 

on  metachioral,  iv.  749 

on  methylene  bichloride,  iv.  751 

on  methylic  alcohol,  iv.  751 

on  methylic  iodide,  iv.  751 

on  methylic  oxide,  iv.  751 

on  modes  of  medicating,  iv.  687 

on  naphthalene,  v.  104 

on  naphthol.  v.  105 

on  nitric  acid,  v.  188 

on  nitrites,  v.  189 

on  nitrogen  monoxide,  v.  191 

on  nitroglycerin,  v.  192 

on  nitrohvdrochloric  acid,  v.  193 

on  oleic  acid.  v.  295 

on  osmic  acid,  v.  881 

on  oxalic  acid.  v.  441 

on  oxygen,  v.  444 

on  paraldehyde,  v.  494 

on  petrolatum,  v.  621 

on  phosphoric  acid.  v.  640 

on  phosphorus,  v.  641 

on  potassium,  v.  792 

on  prescription-writing,  vi.  24 

on  pyrogallic  acid.  vi.  117 

on  resorcin,  vi.  196 

on  rhigolene,  vi.  216 

ou   salicylic   acid   and  the  salicy- 
lates, vi.  248 

on  salol,  vi.  255 

on  silver,  vi.  448 

on  soap,  vi.  490 

on  sodium,  vi.  492 

on  sulphides,  vi.  681 

on  sulphites  and  "  hvposulphites," 
vi.  682 

on  sulphocarbolates,  vi.  683 

on  sulphur,  vi.  683 

on  sulphur  dioxide,  vi.  684 

on  sulphur  iodide,  vi.  684 

on  sulphuric  acid,  vi.  685 

on  sulphurous  acid,  vi.  686 

on  tar,  vi.  737 

on  tartaric  acid,  vi.  738 

on  terebene.  vii.  27 

on  terpin  hydrate,  vii.  27 

on  thai  line,  vii.  52 

on  tritnethylamine.  vii.  253 

on  urethane.  vii.  392 

on  xylol,  viii.  36 

on  zinc,  viii.  74 
Curtis,   Lester,  on    anatomy    of   the 
stomach,  vi.  628 

on  minute  anatomy  of  the  testicle 
and  Cord,  vii.  27 

on    physical    examination    of    the 
chest,  ii.  80 

on  vagina  and  uterus,  vii.  560 
Curvator  coccygis  muscle,  v.  53 

Curvature,   angular,  of  the  spine,  v. 

796  (Fig.) 

lateral,  of  the  spine,  iv.  450  (Fig.) 
posterior,  of  the  spine,  non-in- 
flammatory, iv.  319 

<  luscamidine,  ii.  163 

( luscamine,  ii.  163 

Cusconidine,  ii.  163 

Cusconine,  ii.  163 
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Daphnin,  iv.  755 

Harden.  Miles,  the   largest    man,  v. 

272 
Dartos,  iii.  389 
Data  desirable  in  comparing  brains, 

viii.  163 
Date  disease  I  Aleppo  evil),  i.  106 
Date  fever  (dengue),  ii.  395 
Dates,  ii.  357* 

source  of,  i.  304 
Datura  alba,  vi.  662 

stramonium,  vi.  661  (Fig.) 

tatula,  vi.  661 
Daturine,  i.  72  ;  vi.  062 

as  a  mydriatic,  v.  79 
Daubeuton's  craniometric  angle,  ii. 

23 
Daucus  carota,  i.  784 
Daughter  cysts,  vii.  790.    See  Echino- 

C0CCU8. 

Daughter  nuclei,  ii.  15 
Darnel's  operation,  v.  197 

DaviePs  spoon,  i.  798  (Fig.) 

Davits  and  Dale's  carmine  mass  for 

injecting,  iii.  682 
Davies'   (J.  Redfern)   bernia   instru- 
ments, iii.  637  (Fig.) 
Davis  forceps,  iii.  223  (Fig.) 
Davis'    (Henry    G.)     apparatus    for 
wry-neck,  v.  376 
hip-splint,  v.  377  (Fig.) 
spinal  brace,  v.  372  (Fig.) 
Davis,    N.    S.,   on   chronic  articular 
rheumatism,  vi.  213 
on  insanity  in  acute   and   chronic 

alcoholism,  iv.  117 
on  polyuria,  v.  770 
Davis-Tavlor  extension   splint,  viii. 

361  (Fig.) 
Davos,  ii.  357*  (Chart) 
Davy's  method,  v.  197 
Daw  barn,    Robert    H.   M.,   on  con- 
tusions,   ii.  285 
on  exostoses,  ii.  765 
on  fomentations,  iii.  196 
on  hernia,  viii.  296 
on  infantile  diarrhoea,  ii.  437 
on  issues,  iv.  231 
on   osteitis,    osteomyelitis,    perios- 

teitis,  v.  381 
on  splints,  vi.  605 
on   subcutaneous   emphysema,    ii. 
678 
Dax,  mineral  waters  of,  ii.  362* 
Day-blindness,  iii.  605 
Days,  critical,  v.  595 
Day-vision,  iii.  605 
Dead.  disposal  of  the,  i.  719 
by  cremation,  ii.  332 
embalming  of  the.  ii.  666 
Dead  fingers,  ii.  362* 
Dead    organic    matter,    non-specific 
emanations  from,  iv.  759 
specific  emanations  from.  iv.  759 
Deadly  nightshade,  i.  486  ;  v.  188 
Deaf,  why  hearing  of  the,  is  better 

in  a  noise,  ii.  589 
Deaf-mutes,  ii.  363* 
absence    of   acoustic  stria?  on  the 
floor   of   the  fourth    ventricle 
in  a  deaf-mute,  ii.  329 
acquisition  of  language  by,  ii.  368 
auricular  instruction  of,  ii.  379 
combined  system  of  instructing,  ii. 

384      " 
congenital    and    adventitious,    ii. 

363 
education  of,  ii.  370 
higher  education  of,  ii.  380 


Deaf-mutes  (continued) : 

home  instruction  of.  ii.  378 

instruction  of,  ii.  370 

language  of  signs,  and  the  com- 
bined system  of  instructing 
deaf-mutes,  ii.  3su* 

legal  rights  and  responsibilities  of, 
ii.  '370 

manual  alphabets  for,  ii.  379 

marriage  of,  ii.  369 

mental  condition  and  characteris- 
tics of,  ii.  368 

morbidity  of,  ii.  369 

mortality  of,  ii.  369 

number  of,  ii.  364 

occupations  of,  ii.  370 

proportion  of.  ii.  364 

religious  work  for  adult,  ii.  380 

school  age  of,  ii.  377 

schools  for,  ii.  370 

sign  language  of,  ii.  380 

visible  speech  and  line-writing,  ii. 
379 
Deaf -mutism,  etiology  of.  ii.  365 

hereditary,  ii.  365 

in  the  offspring  of  consanguineous 
marriages,  ii.  274 

"  quasi-congenital,"  ii.  368 

the  nervous  lesion  of,  i.  439 
Deafness,  ii.  363,  385* 

causes  of,  in  chronic  suppurative 
otitis  media,  ii.  601 

complicating  dermatitis  exfolia- 
tiva, ii.  409 

disqualifying  for  enlistment,  ii. 
744 

due  to  chronic  suppurative  otitis 
media,  treatment  of,  ii.  606 

from  disease  of  the  auditory 
nerve,  i.  427 

following  cerebro-spinal  menin- 
gitis, ii.  47 

following  purulent  otitis  media, 
operations  for  the  relief  of,  ii. 
607 

in  acute  eczema  of  the  auditory 
canal,  viii.  103 

in  chronic  eczema  of  the  auditory 
canal,  viii.  105 

in  paralysis  of  the  cervical  sympa- 
thetic, i.  427 

mind,  viii.  218 

nervous,  i.  427 

psychic,  ii.  30 

syphilitic,  vi.  722 

word,  viii.  218 
Death  from  anaesthetics,  i.  190 

from  cold,  ii.  228 

from  epilepsy,  ii.  707 

from  fright,  iii.  50 

modes  of,  ii.  386* 

rise  of  temperature  after,  iii.  595 

signs  of,  ii.  387* 

sudden  or  violent,  investigation  of, 
by  coroner,  ii.  302 

pneumatosis  of  retinal  veins  a 
Bign  of.  ii.  37 

stiffening  after,  v.  74 
Death-rate,  v.  21 
Debility,  intestinal  pain  in,  ii.  231 

muscular,  in  chlorosis,  ii.  lt)6 
Decalcifying,  methods  of,  iii.  664 
Decav,  vi.  109 
Decidua,  ii.  38k*  (Fig.) 

changes  in.  at  parturition,  ii.  393 

graviditatis,  ii.  390 

histology  of  the.  ii.  391 

menstnialis,  ii.  389,  557  ;  iv.  726 

reflexa,  ii.  390 


Decidua  (continued)  : 

serotina.  ii.  391 

at  eight  months,  ii.  392 

subchorial  is,  ii.  146 

vera,  ii.  391 
Deciduous  teeth,  early  and  delayed 

eruption  of.  ii.  399 
Decimetre,  iv.  751 
Decline,  period  of,  i.  88 
Decli vis  of  cerebellum,  viii.  126  (Fig. ) 
Decoction,  iv.  696 

compound  of  sarsaparilla,  vi.  293 

of  comfrey,  ii.  256 
Decollator,  Braun's,  iv.  330  (Fig.) 
Decomposition  as  a  sign  of  death,  ii. 
388 

of  matter  within  the  body,  theories 
as  to  the  cause  of,  v.  266 

of  organic  matter,  vi.  109 

putrefactive,   agents    to    arrest,    i. 
251 
Decubitus,  ii.  394* 

in  general  paresis,  iv.  107 

of  infant,  diagnostic  significance 
of,  iv.  17 
Decussatio  fontinalis,  viii.  185 
Decussation   of   the  facial   nerve,  ii. 
328  (Fig.) 

of  the  optic  nerve,  ii.  324  (Fig.) 

sensory  or  pinniform,  in  the  me- 
dulla, v.  775  (Fig.) 
Defamation.     See  Standi  r. 
Defecation,  iv.  166 

infrequent,  ii.  279 

mechanism  of.  ii.  451 
Deformities,  congenital  of  the  face, 
origin  of,  iii.  5  (Fig.) 

due  to  osteomyelitis,  v.  389 

neuromimesis  of,  v.  171 

of  the  chest,  ii.  80 

of  the  cranium  in  epilepsy,  ii.  705 

of  the  fingers,  iii.  157  (Fig.),  497 

of  the  foot,  ii.  196  (Fig.) 

of  the  hand,  iii.  497  (Fig.) 

of  the  nose,  v.  212  (Fig.) 

of  the  spine,  iv.  319.  450.  579  ;  v. 
796  (Fig.) 

of  the  toes,  viii.  555 

osteoclasis  in,  v.  385 

resulting  from  cicatrices,  ii.  157 
Deformity  in  hip  disease,  viii.  347 
De  Garmo's  hernial  syringe,  iii.  635 
Degeneration,  albuminoid,  i.  101.  173 

amyloid,  i.  173 

calcareous,  i.  743 

colloid,  of  the  skin,  ii.  233 

fatty,  iii.  45  (Fig.) 
following  cirrhosis,  ii.  176 

in  infectious  tumors,  iv.  18 

lardaceous,  i.  173 

mucoid,  v.  33 

of  the   cellular   tissue  (invxo  ill  - 
ma),  ii.  20 

pigmentary,  v.  687  (Fig.) 

reaction  of,  ii.  651  ;  vi.  148 

senile,  vi.  388 

waxy,  i.  173 
Deglutition,  ii.  450  (Fig  i 

difficult,  ii.  558 

stages  of,  ii.  658 

Decreasing  bones.     Bee  Skeletons, 

Deiters'  cells,  v.  148  (Fig.) 

Dekamctre,  iv.  751 

Delaticld's  luiinatoxvlin  solution,  iii. 

1176 
De  la  Rue's  preparation  of  carminic 

acid.  iii.  875 
Delavan,  D.    ISryson,  on   abscess  of 

the  nasal  septum,  v.  206 
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Diabetes  mellitus  (continued) : 
etiology,  ii.  416 

frequency,  ii.  416 

gangrene  in,  iii.  301 

genital  organs  in,  ii.  421 

History,  ii.  416 

impotence  in,  ii.  420 

medical  treatment,  ii.  423 

mental  symptoms  in,  ii.  420 

nervous  symptoms  in,  ii.  420 

neuralgia  in,  v.  153 

ophthalmoscopy  in.  v.  318 

pathology,  ii.  421 

perspiration  in,  ii.  420 

physiological     experiments     con- 
cerning the  etiology,  ii.  417 

prognosis  of,  ii.  420 

prophylaxis,  ii.  422 

pulmonary  symptoms  in,  ii.  419 

pulse  in.  ii.  419 

surgical  complications,  ii.  421 

symptoms,  ii.  418 

synonyms,  ii.  416 

temperature  in,  ii.  419 

tests  for  sugar,  vii.  428 

theoretical  causes  of,  ii.  417 

treatment,  ii.  422 

urine  in,  ii.  419 

water  treatment  of,  i.  464 
"  Diabetic    bread,"  adulteration   of, 

iii.  200 
Diabetic  gangrene,  iii.  301 
Diacetic  acid  in  urine,  vii.  432 
Diachylon    ointment  of    Hebra,    ii. 

"635 
Diachvlon  plaster,  iv.  462 
Diaccele,  viii.  132  (Fig.) 
Diagnosis,  electricity  in,  ii.  651 

in  gynaecology,  iii.  415 

of  disease  in  infancy,  iv.  17 

of  diseases  of  the  anus  and  rectum, 

i.  269 
.physical,  use  of  auscultatory  per- 
cussion in.  i.   449 

physiognomical,  v.  677 

significance  of  limping  in,  iv.  503 

significance  of  pain  in,  v.  454 

significance  of  yawning  in,  viii.  37 

the  tongue  as  an  aid  to,  vii.  103 
Diagrammatic  eye,  i.  44 
Dialysis-venan-globuline,  vi.  169 
Diamond  rattlesnake,  vi.  169  (Fig.) 
Dianthus  caryophyllus  ruber,  v.  690 
Diapasons,  vii.  332  (Fig.) 
Diapedesis,  i.  567  (Fig.)  ;  iii.  450 
Diaphanoscope,  ii.  660 
Diaphoretic  action  of  heart,  iii.  603 
Diaphoretics,  ii.  423* 
Diaphragm,  ii.  420*  (Fig.) 

adhesions   of,    to   neighboring   or- 
•  gans,  ii.  430 

anomalies  of,  v.  53 

attachments  of.  ii.  426 

atrophy  of,  ii.  431 

blood-supply  of,  ii.  429 

central  tendon  of,  ii.  427 

clonic  spasm  of,  iii.  648 

development  of,  ii.  426 

diseases  and  injuries  of,  ii.  429* 

displacements  of.  ii.  429 

functions  of,  ii.  429 

hernia  of,  ii.  430 

inflammation  of,  ii.  430 

lymphatic  vessels  of,  viii.  403  (Fig.) 

nerves  of,  ii.  429 

neuralgia  of,  ii.  430 

new  growths  of,  ii.  431 

paralysis  of,  ii.  43 i 

perforations  of,  ii.  430 
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Diaphragm  (continued)  : 

relations  of,  ii.  427 

rheumatism  of,  ii.  430 

rupture  of,  i.  15 

spasm  of,  ii.  430 

tumors  of,  ii.  431 
Diaphragm  of  pelvic  floor,  iii.  37 
Diaphragm,  urogenital,  iii.  37 
Diaphragmalgia,  ii.  430 
Diaphragmatic  hernia,  iii.  627 
Diaphragrnodynia,  ii.  430 
Diaplexus,  viii.  145  (Fig.) 
Diarrhoea,  ii.  431* 

acute,  iv.  180 

chronic,  in  armies,  i.  326 
treatment  of,  ii.  436 

cotoin  in  the  treatment  of,  ii.  310 

diagnosis,  ii.  434 

diet  in,  iv.  190 

epidemic,  ii.  432 

micrococcus  of,  ii.  283 

etiology  of,  ii.  433 

from  drugs,  ii.  432 

from  food,  ii.  433 

from  indigestion,  ii.  432 

from  ulcer  of  the  rectum,  ii.  433 

in  cholera,  ii.  129 

in  constipation,  ii.  279.  433 

in  hepatic  disease,  ii.  433 

in  intestinal  catarrh,  ii.  433 

in  intussusception,  viii.  320 

in  pancreatic  disease,  ii.  433 

in  peritonitis,  ii.  433 

in  pulmonary  consumption,  ii.  433 

in  renal  disease,  ii.  433 

in  typhoid  fever,  ii;  433 

in  ursemia,  ii.  433 

infantile,  ii.  437* 

masking  constipation,  ii.  279 

nervous,  ii.  432 

of  children,  treatment  of,  ii.  436 

of  infants,  ii.  135*,  437* 

pathological  anatomy,  ii.  435 

periodic,  v.  595 

symptoms,  ii.  431 

treatment,  ii.  435  ;  iv.  188 

varieties  of,  ii.  431 
Diarrhoea,   infantile,  ii.  135*.   437.* 
See  also  Cholera  infantum. 

diet  in,  ii.  438 

etiology,  ii.  437 

hygiene  of,  ii.  440 

medicinal  treatment,  ii.  440 

nervous  causes,  ii.  437 

pathology,  ii.  437 

stimulants  in,  ii.  440 

symptoms,  ii.  437 

treatment,  ii.  438 
Diastase,  action  of,  on  starch,  ii.  463 

in  malt,  iv.  637 
Diastole,  appearance  of  the  heart  in, 

iii.  571  (Fig.) 
Diastolic    murmurs,    functional,    iii. 

566 
Diatela,  viii.  145  (Fig.) 
Diaterma,  viii.  132  (Fig.) 
Diathesis,  v.  678 

hemorrhagic,  iii.  461 

in  relation  to  life  insurance,  iv.  139 

purulent,  vi.  400 
Dibenzolhydrocolin,  ii.  310 
Dibranchiata  loliginea,  ii.  349 
Dibrell's.    or   Daggar's,   Springs,   ii. 

355* 
Dicentra,  iii.  264 
Dicephalus,  vii.  15,  20  (Fig.) 

diauchenos,  vii.  21 

dibraehius  dipus,  vii.  20 

monauchenos,  vii.  22 


Dicephalus  (continued) : 

tetrabrachius  dipus,  vii.  20 

tribrachius  tripus,  vii.  21  ;  viii.  194 
(Fig.) 
Dichromatism,  ii.  241  (Fig.) 
Dichloromethane,  iv.  751 
Dichopsis  gutta.  iii.  414  (Fig.) 
Dicotoin,  ii.  310 
Dicrotic  wave,  vi.  86 
Dicrotism,  vi.  90 
Dictamnus  albus,  iii-  259 
Didactylisrn,  iii.  498 
Dieffenbach's  operation,  v.  197 
Dieneephal.  viii.  132  (Fig.  i 
Diencephalic  flexure,  viii.  112 
Diencephalon,  viii.  132 

development  of,  i.  637 
Diet,  ii.  441* 

amount    of  food    necessary   in   a 
standard,  ii.  442 

constituents  of  a  standard,  ii.  441 

for  gouty  subjects,  iii.  377 

for  the  sick,  ii.  528 

for  wet  nurses,  vii.  746 

improper,  a  cause  of  infant  mor- 
tality, iv.  13 

in  constipation,  ii.  280 

in  diarrhoea,  ii.  435 

in  dyspepsia,  ii.  460 

in  enteritis,  iv.  190 

in  epilepsy,  ii.  709 

in  erysipelas,  ii.  720 

in  glycosuria,  ii.  422 

in  infantile  diarrhoea,  ii.  438 

in  the  treatment  of  chorea,  ii.  143 

in    the   treatment    of   tuberculosis, 
vii.  319 

in  thoracic  aneurism,  i.  225 

in  training,  ii.  759 

in  typhoid  fever,  iii.  89 

in  whooping-cough,  vii.  758 

in  yellow  fever,  viii.  71 

of  children,  ii.  94 
Diethyl -sulphon- dimethyl-methane, 

viii.  499 
Dieulafov's  aspirator,   i.  389  (Fig.)  ; 

vii.  216  (Fig.) 
Differentiation,  ii.  444* 

pneumatic,  method  of,  iv.  38 
Diffraction  grating,  vi.  517 
Diffusion,  circles  of,  i.  39 
Digastric    muscle,  anomalies   of,   v. 

38 
Digestibility  of  food,  ii.  443 
Digestion,  ii.  445*  (Fig.) 

action  of  the  pancreatic  juice  in,  v. 
459 

artificial,  in  the  preparation  of  his- 
tological specimens,  iii.  665 

changes  in  the  food  during,  ii.  451 

chemist 'y  (>f,  jj.  4<>3 

disorders  of,  ii.  452* 

effects  of  exercise  upon,  ii.  758 

gastric,  ii.  464 

in  diabetes,  ii.  419 

infantile,  physiology  of,  viii.  93 

influence  of  the  tobacco  habit  upon, 
viii.  553 

intestinal,  ii.  408 
in  infants,  viii.  93 

oral,  ii.  462 

pancreatic,  ii.  466 

secretion  in  relation  to,  ii.  447 

stimulated   by  moistening  back  of 
ear,  ii.  330 

the  spleen  in  relation  to,  viii.  498 
Digestive   apparatus,    climates   suit- 
able for  the  treatment  of  dis- 
eases of,  iii.  534 
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Dislocations  (continued)  : 

Dochmius,  v.  134  (Pig.) 

Drainage,  house,  iii.  420  (Fig.) ;  vi. 

of  the  larynx,  iv.  419 

Dock,  yellow,  ii.  525* 

433 

of  the  lens,  ii.  801  (Fig.) 

Doctor's  horse,  vii.  603 

sanitary  inspection  of.  vi.  264,  276 

of  the  metacarpal  bones,  ii.  501 

Doe-skin  mushroom,  iii.  280 

Drainage  of  wounds,  viii.  2 

of  the  metatarsal  hones,  ii.  515 

Dog  fat,  iii.  43 

Drainage-tubes,  viii.  3 

of  the  patella,  ii.  513  ;  v.  529 

ovum  of,  ii.  13  (Fig.) 

1  trains,  vi.  499 

of  the  penis,  v.  565 

rose,  vi.  237 

Drastics,  list  of.  vi.  225 

of  the  phalanges,  ii.  501 

tapeworm,  vii.  790 

Drastic  purgatives,  vi.  103 

of  the  radius,  ii.  498 

Doglinsaure,  i.  61 

Draughts,   influence  of,  in  the  pro- 

of the  ribs,  ii.  486 

Dogwood,  flowering,  ii.  525*  (Fig.) 

duction  of  catarrh  of  the  up- 

of the  shoulder,  ii.  491 

Jamaica,  vi.  390 

per  air-passages,  iv.  403 

compound,  ii.  495 

Dolabra  currens,  i.  470 

Drennon  Springs,  ii.  527* 

old,  ii.  493 

repens,  i.  470  (Fig.) 

Dreams,  vi.  473 

recurring,  ii.  495 

Dolbeau's  method,  v.  197 

Dress  of  children,  ii.  95 

with  fracture,  ii.  495 

Dolichocephalic  skull,  ii.  23 

Dressing,  absorbent,  i.  265 

of  the  sternum,  ii.  488 

Dolor,  iv.  23  ;  v.  454 

earth,  ii  623 

of  the  tarsus,  ii.  514 

Domestic  servants,  diseases  of,  v.  278 

surgical,    for    military   service,    i. 

of  the  thumb,  ii.  501 

Domestication  of  animals  and  plants. 

266  (Fig.) 

of  the  tibia,  ii.  512,  514 

evidence    of    evolution    fur- 

influence of,  upon  the  drainage 

of  the  toes,  ii.  515 

nished  by.  ii.  736 

of  wounds,  viii.  3 

of  the  ulna,  ii.  498 

Dominica,  vii.  740 

Dressmakers,  diseases  of.  v.  278 

of  the  vertebra',  ii.  486 

Donaldson,    Frank,  Jr.,    on   inhala- 

Driburg (mineral  springs),  ii.  527* 

of  the  wrist,  ii.  498 

tions,  iv.  36 

Dried  alum,  caustic  action  of.  ii.  6 

compound,  ii.  501 

Donaldson,   Henry   Herbert,  on  ani- 

Dried sulphate  of  zinc,  viii.  76 

old,  ii.  482 

mal  heat,  iii.  592 

Drink,  adulterations  of,  iii.  197 

subclavicular,  ii.  494 

on  the  judgment  of  direction,  ii. 

Drinking-water,  analysis  of,  vii.  697 

Bubcoracoid,  ii.  494 

477 

Drinks  for  the  sick,  ii.  528* 

subglenoid,  ii.  491 

Donhoff's  myodynamometer,  ii.  545 

diluent,  ii.  530 

subspinous,  ii.  494 

Donovan's  solution,  i.  343 

miscellaneous,  ii.  532 

symptoms,  ii.  481 

Dorema  ammoniacum,  i.  137  (Fig.) 

nutritive,  ii.  530 

treatment,  ii.  482 

Doremus'  apparatus    for   estimation 

restorative,  ii.  530.  532 

varieties,  ii.  480 

of  urea,  vii.  411  (Fig.) 

Drop  cultures,  iv.  770  (Fig.) 

Disodia,  viii.  259 

Doronicum  montanum,  i.  340 

Dropsy,  ii.  533* 

Displacement  of  the  heart  simulating 

Dorsad    and    dorsal,    use  of  terms, 

articular,  viii.  330  (Fig.) 

hypertrophy,  iii.  569 

viii.  534 

complicating  chronic  dysentery,  ii. 

Disqualifications  for  enlistment,  ii. 

Dorsal  body  cavity,  viii.  110 

555 

741 

Dorsal  nerves,  anterior  divisions  of 

composition  of  the  fluid,  ii.  533 

Dissecting  lens,  iv.  777 

the,  i.  10  (Fig.) 

course,  ii.  534 

Dissection  and  post-mortem  wounds, 

Dorsal  vertebra,  dislocations  of,  ii. 

definition,  ii.  533 

ii.  515* 

486 

diaphoretics  in.  ii.  425 

malignant  cellulitis  from,  ii.  19 

Dorsalis  pedis  artery,  iii.  217 

diagnosis,  ii.  535 

Dissection,  the  laws  of,  ii.  517* 

compression  of,  i.  359 

of  the  brain,  iii.  735 

Dissociation,  methods  of,  iii.  664 

Dorsalis  penis  artery,  anomalies  of, 

of  the  peritoneum,  i.  382 

Dissonance,  iii.  537 

i.  355 

pathology,  ii.  533 

Distad  and  distal,  use  of  terms,  viii. 

Dorsimeson,  use  of  term.  viii.  536 

prognosis,  ii.  535 

536 

Dorsodynia,  pain  in,  v.  456 

saline  diuretics  in,  ii.  521 

Distention  of  the  bladder,  i.  22 

Dorso-epitrochlearis    muscle,    v.  41 

sleeping,  vi.  478 

Distichiasis,  ii.  794 

(Fig.),  45 

terminations,  ii.  534 

Distoma,  ii.  518*  (Fig.) 

Dorsum  ilii,  dislocations  on,  ii.  503 

treatment,  ii.  536 

haematobium  (Bilharz),  iii.  456 

Dosage,  ii.  525* 

varieties,  ii.  533 

eggs  of,  in  urine,  vii.  441 

circumstances  necessitating  modi- 

Drosera rotundifolia,  vi.  687 

hepaticum,  iii.  294 

fication  of,  ii.  526 

Drowning,  apparent  death  from,  arti- 

ovum of,  iv.  796  (Fig.) 

modification  of,  for  children.     See 

ficial  respiration  in.  i.  378(Fig.) 

lanceolatum,  iii.  294 

ChiM ii  a .  dan  a  for. 

Drowsiness,  morbid,  vi.  476 

ovum  of,  iv.  796 

standard,  ii.  525 

Drug  eruptions,  ii.  411 

Distraction  in  the  treatment  of  hip 

Doses,  divided,  ii.  525 

Druggist,  i.  294 

disease,  viii.  359 

Double  coil  battery,  ii.  650 

Drugs,  adulteration  of,  laws  concern- 

Dita, ii.  519* 

Double  inclined  plane,  for  treatment 

ing,  iii.  205 

tree,  i.  750 

of  fracture  of  the  femur.     See 

idiosyncrasies  in  regard  to,  iv.  2 

Ditaiu,  ii.  519 

Fractures. 

incompatibility  of.  iv.  8 

Dil  iniine,  ii.  519 

Double  injection  of  tissues,  iii.  685 

ph>M::!".,ical     uit  igonlsm    of     •  t- 

Dittrich's  plugs,  v.  197 

Double  staining,  iii.  678 

"  164 

Diuresis,  v.  770 

Doubting  mania,  vii.  688 

virility  destroyed  by,  iv.  3 

Diuretics,  ii.  520* 

Douches,  cold,  i.  466 

Drum  cavity,  measurements  of,  vii. 

antiseptic,  ii.  522 

nasal,  v.  449  (Fig.) 

659 

direct,  ii.  521 

of  compressed  air,  i.  83 

Drum  membrane,  iii.  539  (Fig.) 

hydragogue,  ii.  523 

Douching  the  external  auditory  canal 

anatomy  of,  vii.  334  (Fig.) 

indirect,  ii.  523 

for  the  relief  of  pain,  ii.  581 

appearance  of,  in  otitis,  ii.  586,  589, 

saline,  ii.  521 

Dous  el  kounnati.  i.  106 

592  (Fig.),  597 

stimulant,  ii.  522 

Dover's  powder,  v.  325 

artificial,  ii.  607;  iv.  708  (Fig.) 

Diurnal  epilepsy,  ii.  703 

liquid,  v.  325 

examination  of.  ii.  574  (Fig.) 

Divers,  diseases  of,  v.  278 

Dowell's  hernia  needles,  iii.  641  (Fig.) 

haemorrhage  into,  ii.  588 

Diverticula,  intestinal,  strangulation 

Powell's  method,  v.  197 

inherited    syphilis    affecting    the, 

by,  iv.  151 

Pracocephale   virginiaua,    cataleptic 

viii.  286 

Diverticulum  of  Meckel,  i.  12 

state  in,  i.  788 

paracentesis  of,  ii.  580 

urethrae,  i.  519 

Pracontiasis,  ii.  527 

perforations    of,    in    chronic   sup- 

Dizziness, vii.  639 

Dracunculus    medinensis,    ii.    527* 

purative   otitis  media,    ii.  599 

in  dyspepsia,  ii.  458 

(Fig.) 

(Fig.) 

Dobeli's  solution,  v.  449 

Pragon's  blood,  i.  304  ;  ii.  527* 

syphilitic  disease  of  the,  viii.  278 
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lymphaticus  dexter,  vii.  1  '■ 

of  tin-  labyrinth,  ii.  569 
\rantii,  iii    199 
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Duerkbeim  (mineral  -pri: 
197 
mara,  i.  505    1 
Dulcamaretin,  i  506 
Dulcamarin,  i.  486,  506 
Dulne&a  In  physical  diagnosis  of  lung 

I  iiiuiii  ague,  Ii .  146 

.:  all'!,  ii. 

Duodenitis,  It.  184 

^stostomy,    ii.    587* 
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Dynamic  electricity,   treatment  by, 
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stbesia,  \  i.  896 
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Dystocia  (continued)  : 
from  vesical  calculus,  iv.  340 
management  of,  iv.  326  (Fig.) 

Dysuria,  ii.  561* 


Bagland  lateral  curvature  brace,  v. 

375  (Fig.) 
Ear.  iii.  538 
affections  of,  disqualifying  for  en- 
listment, ii.  744 
in  cerebrospinal   meningitis,   i. 

433 
in  diphtheria,  ii.  471 
massage  in.  iv.  661 
anatomy  of  the  auricle,  i.  443  (Fig.) 
of  the  drum  membrane,  vii.  334 

(Pig.) 

of  the  labyrinth,  ii   562*  (Fig.) 

of  the  ossicles,  vii.  338  (Fig.) 

artificial  drum  membrane,  iv.  703 

(Pig.) 
auscultation  of  the.  ii.  579,  592 
caries    and   necrosis    of   temporal 

boue.  ii.  607 
concretions  in,  ii.  260 
congenital   fistula    of   the,    i.    445 

(Fig-) 
deafness  from  diseases  of,  ii.  385 
defects  of,  in  the  color-blind,  ii.  244 
development  of,  ii.  567*  (Fig.) 
developmental  disturbances  of,  in 

cretins,  i.  429 
discharge  from,  measures  to  arrest, 

ii.  585 
disease    of,    and    nasal    inflamma- 
tion, iv.  405 
cerebral  abscess  following,  viii. 

214 
in  scarlet  fever,  vi.  312 
resulting    from     chronic    nasal 

catarrh,  viii.  257 
treatment  of,    by   constitutional 
remedies,  v.  397 
diseases  of  external  meatus,  i.  419 
dislocation  of  the  manubrium,  vii. 

355 
eczema  of  the.  ii.  638 
eczema  and  dermatitis  of  the  audi- 
tory canal,  viii.  102 
examination   of,    for    purposes   of 

diagnosis,  ii.  573*  (Fig.) 
external,  development  of,  ii.  572 
diagnostic  changes  iti  the,  v.  683 
inflammation  of,  following  otitis 

media,  ii.  593.  596 
lymphatic  vessels  of,  viii.  389 
measures  to  relieve  pain  due  to 

inflammation  of,  ii.  583 
relation  of  lvmphatic  glands  to 

the.  v.  120" 
syphilitic  disease  of  the,  viii.  276 
external  auditory  meatus,  measure- 
ments of,  vii.  659 
foreign  bodies  in.  i.  425  (Fig.) 
foreign  bodies  in  the    tympanum, 

viii.  357 
general  therapeutics,  ii.  579*  (Fig.) 
hematoma  of.  i.  447  (Fig.) 
haemorrhage  from  the,  ii.  588,  622 
inflammation   of  the   drum  mem- 
brane, vii.  347 
inherited  syphilis  of,  vi.  722  ;  viii. 

285 
internal,   anatomy  of,  ii.  562.    See 
also  Labymnlh. 
development  of,  ii.  567 
changes  in,  due  to  otorrhoea  and 
caries,  i.  430 


Ear,  internal  (continued)  : 

in  psychic  derangement,  i.  429 
Rinne's  method  of  testing  in  dis- 
eases of,  i.  427 
syphilitic  affections  of  the,  viii. 
'  383 
judgment  of  direction  by  the,  ii.  477 
mal formations  of  external  meatus, 

i.  418 
mastoid  inflammation,  ii.  613 
mastoid  operations,  iv.  (ifi!)  (Fig.) 
middle,  abscess  of  brain  following 
inflammation  of.  ii.  621 
acute  inflammation  of,  ii.  586 
chronic  inflammation  of,  ii.  588 
development  of.  ii.  571 
hemorrhagic    inflammation   of, 

ii.  588 
inflammation   of,   treatment   of, 

ii.  584 
lymphatic  vessels  of  the.  viii.  390 
measurements  of.  vii.  659 
medication  of,  iv.  688 
meningitis  following  inflamma- 
tion of ,  ii.  619 
non  -  suppurative   inflammations 

of,  ii.  586* 
pathological    relations    between 
the.  and   the   posterior   nares, 
vii.  359  (Fig.) 
purulent  inflammation  of,  acute, 

ii.  591 
purulent  inflammation  of,  chron- 
ic, ii.  596 
subacvite  inflammation  of,  ii.  587 
syphilitic  affections  of  the,  viii. 
"278 

thrombosis  of  cranial  sinuses  fol- 
lowing inflammation  of,  ii.  620 
noises  in  the,  vii.  99 
nonsuppurative  inflammations  of 
the  tympanum,  ii.  586*  (Fig.) 
ossicles,  anatomy  of.  vii.  338  (Pig.) 
parasitic  diseases  of  the   external 

auditory  canal,  i.  420  (Fig.) 
politzerization  of,  necessity  of  ex- 
amining    both     drum     mem- 
branes before,  vii.  346 
polypi  of.  ii.  611 

purulent  inflammation  of  the  tym- 
panum, ii.  591*  (Fig.) 
rachitic  alterations  of.  i.  429 
syphilitic  affections  of  the,  vi.  721  ; 

viii.  276* 
tumors   and    new-growths   in    the 

tympanum,  vii  BOS  (Pig.) 
tumors  of  the,  diagnosis  of,  ii.  612 
Wilde's  incision,  iv.  669 
Earache  in  acute  eczema  of  the  au- 
ditory canal,  '-iii.  103 
treatment  of.  ii.  580 
Ear-cough,  ii.  314 
Ear-rings,  cleft  of  lobule  caused  by, 

\.  447 
Earth  as  a  deodorant,  ii.  405 
examination   of.  for  micro-organ- 
isms, iv.  775 
Earth-closets,  vi.  408  (Fig.) 
Earth-dressing,  ii.  623* 
Earth-eaters,  i.  296 
Earthquakes  in  the  West  Indies,  vii. 

734,  737 
Earthy  mineral  waters,  i.  463 
Ear-wax.  iii.  44 
Earwigs,  v.  750 
East  India  cotton,  ii.  311 

gum,  iii.  409 
Eastern    races,   facial  type   of,  iii.  1 
(Fig.) 


Eastport,   Me.  (climate  of),   ii.  624* 

(Chart) 
Eating,  excessive,  as  a  cause  of  epi- 
lepsy, ii.  706 

irregularity  in.  ii.  453 
Eau  atlienienne.  ii.  309 

coMiietique  de  Vienne.  ii.  308 

de  Cologne,  ii.  30S 

de  princesse,  ii.  308 

fontaine  de  joiivence,  ii.  310 

medieinale.  iii.  70!) 
Eaux  Bonnes,  ii.  624* 
Eaux  Chaudes,  ii.  625* 
Ebonite,  i.  751 

Ebstein's  theory  of  gout,  iii.  372 
Ecballium  elaterinum,  ii.  234.  643 
Ecbolics,  ii.  674 
Ecboline,  ii.  715 
Eccbymoma,  ii.  285 

capitis,  ii.  20 
Ecchymoses,  ii.  2s5 

complicating  whooping-cough,  vii. 
751 

in  haemophilia,  iii.  462 
Echinococcus,  ii.  53  (Fig.)  ;  iii.  296 

capsule,  iv.  805  (Fig.) 

cysts,  vii.  790 
and  pancreatic  cysts,  differential 
diagnosis,  v.  482 

heads,  iv.  805  (Fig.) 

booklets,  iv.  8C5  (Fig.) 
in  urine,  vii.  441 

in  muscle,  v.  59 

multilocular,  iv.  549 

of  the  orbit,  v.  367 

of  the  spleen,  vi.  (J04 
Echinorhynchus,  i.  34  (Fig.) 
Echitamine,  ii.  519 
Echitenine,  ii.  519 
Echites  scholaris,  ii.  519 
Echo  sign  in  epileptic  insanity,  iv.  83 
Echolalia,  i.  290 
Eclampsia  infantum,  ii.  625* 

clinical  occurrence,  ii.  625 

diagnosis,  ii.  629 

etiology,  ii.  627 

pathology,  ii.  629 

prognosis,  ii.  630 

sequels,  ii.  627 

symptomatology,  ii.  627 

synonyms,  ii.  625 

treatment,  ii.  630 
Eclampsia,  puerperal,  iv.  343;  vi.  78 
Eclysis  inanaemiaof  the  brain,  i.  <il4 
Ecraseur,    galvano-caustic,    ii.    658 

(Fig  I 
Ecstasy,  i.  790;  ii.  279.  631* 
Ectad  and  ectal,  use  of  terms,  viii.  535 
Eclental  line.  vi.  383 
Ecthyma,  ii.  631* 

and  impetigo,  differential  diagno- 
sis of,  iv.  3 
Ectoblast,  ii.  632 
Ectoeaipus,    reproduction    of.    viii. 

442  (Fig.) 
Ectocinerea,  cortex  or  ectal  stratum 
of  encephalic  parietes,  viii.  118 
(Fig.) 
Ectoderm,  ii.  145.  632*  :  iii.  328 
Ectopia  cerebri,  viii.  244 

lentis,  i.  52 

splenic,  i.  21 
Ectopic,  uterine  gestation,  ii.  775 
Ectrodactylisni.  iii.  498 
Ectropion"  in   dermatitis  exfoliativa, 
ii.  408 

following  blepharitis,  ii.  788 
Ectrotic      treatment      of     indurated 
chancre,  ii.  73 
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.:nr  diaeasi 
•  nth  n«-r\. 
nidus  of  the,  i  iii  lsl 
S 

i    1 
Elixir*,  iv.  096 
of  vitriol,  vi 
of  Voronei  ii.  K<4 
proprietaus,  • 
Eulngera  uterine  dilatot 

Pit 

Elliot 

-kin  miii  it-  a  pondages,  viii. 

Elliot.    -I     M         ii    utirini 
men)  • 
slippery 

-.-   ii.  221 
El  Paso,  181 

Elstei  (mineral  -pi  '.<".6* 

Emaciation  in  d 

in  dyspepsia    ii    456 
Embalming,  ii.  I      ' 
Emboli  of  micrococci  in  glomerulus 

ofsddoej 
Kinl-  --i  -.  i    Ml 

Embolism 

- 
clinical  In-t'  • 
diaf 
etioloj; 
in  the  prxxluclion  of  i 

142 
pathi  .atomv. 

prognosis,  i   I 
-\  mptoiii-    i    048 
diagnosis,  ii.  069 
<«07 
tun-,  iii.  238 
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Embolism  (continued) : 

in  the  arteries  of  the  extremities, 
ii.  669 

in  the  brain,  ii.  GG8 

in  the  internal  organs,  ii.  668 

in  the  lungs,  ii.  668 

in  the  production  of  choroiditis,  ii. 
153 

in  the  vena  portae,  ii.  609 

pathology,  ii.  667 

pulmonary,  sputa  in,  ii.  770 

renal,  iv.  273 

symptoms,  ii.  668 

treatment,  ii.  669 
Embolus,  nucleus  emboli formis,  lo- 
cation, viii.  128 
Embryo,  circulation  in.  i.  300(Fig.) 

evolution  theory  of  the  origin  of, 
ii.  736 

external  form  of  the,  iii.  190  (Pig.) 

human,    history   of    the,    iii.    182 
(Fig.) 

of  the  eighteenth  day,  ii.  144 

of  the  tenth  week,  i."  12  (Fig.) 

shaping  of  the,  iii.  177  (Fig.) 
Bmbryological  methods,  ii.  670 
Embryology,  ii.  670* 

evidence  of  evolution  from,  ii.  735 

normal,  vii.  4 
Embryonic  stage,  ideal,  iii.  305  (Fig.) 
Embryotomy,  iv.  330 
Embryotoxon,  ii.  300 
Emerald  green,  poisoning  by,  i.  344 
Emerson,  J.   Haven,  on  wet  nurses, 

vii.  744 
Emesis,  ii.  456.     See  also  Vomiting. 

mechanism  of,  ii.  451 
Emetic  action  of  ipecac,  iv.  203 
Emetic,  asarabacca  as  an,  i.  382 
Emetic  mushroom,  iii.  283 
Emetics,  ii.  671* 

contraindications  to  the  use  of,  ii. 
674 

general  indications  for  the  use  of, 
ii.  674 

use  of,  in  poisoning,  i.  240 
Emetine,  iv.  208 

Eminence,  callosal,  viii.   143    (Fig.), 
150 

collateral,  viii.  150 

hypothenar,  i.  318 

occipital,  viii.  150  (Fig.) 

thenar,  i.  317 
Bminentia  facialis  of  the  fourth  ven- 
tricle, viii.  178 

pyramidalis  of  labyrinth,  ii.  562 
Emissaries,  venous,  in  the  skull,  viii. 

242 
Emmenagogues.  ii.  674* 

aromatic,  ii.  676 

direct,  ii.  675 

diuretic,  ii.  676 

indirect,  ii.  675 

miscellaneous,  ii.  -677 

purgative,  ii.  676 

tonic,  ii.  677 
Emmetropia,  i.  46,  50 

and  hypermetropia,  difference  be- 
tween, iii.  775 
Emmet's    button-hole    operation    on 
the  urethra,  i.  518  (Fig.) 

method  of  reducing   inversion   of 
the  uterus,  vii.  494  (Fig.) 

method  of  trachelorrhaphy,  vii.  157 
(Fig.) 

needle  holder,  viii.  585  (Fig.) 

operation,  v.  197 

uterine  repositor,  vii.  453  (Fig.) 
Emodin,  i.  717;  vi.  223 


Emollient  enemata,  ii.  692 
Emollients,  ii.  308 

Emotions,    expression    of,    in    child- 
hood, ii.  95 
facial  expression  of  the,  iii.  9  (  Fig.  i 
in  the  causation  of  colic,  ii.  231 
in  the  causation  of  diarrhoea,  ii.  432 
Emphysema  accompanying  broncho- 
pneumonia, v.  731 
elastic  respirator  in,  i.  83 
inhalations  in,  iv.  40 
interlobular,  iv.  587 

complicating     whooping-cough, 
vii.  751 
of  the  abdominal  parietes,  i.  14 
of  the  cellular  tissue  during  labor, 

iv.  350 
of  the  orbit,  v.  361 
of  the  vagina,  vii.  583 
pulmonary,  iv.  587* 
causes  of,  iv.  587 
complicating     whooping-cough, 

vii.  751 
pathology,  iv.  587 
physical  signs,  iv.  588 
symptoms,  iv.  588 
treatment,  iv.  588 
varieties,  iv.  587 
subcutaneous,  ii.  678* 
temporary,  of  apices,  in  bronchitis, 

ii.  314 
vesicular,  iv.  587 
Empire  Spring,  Saratoga,  vi.  284 
Emplastrum,  iv.  698 
Empleurum  serrulatum,  i.  716 
Empretia  stimulea,  v.  757  (Fig.) 
Emprosthotonos,  vii.  32 
Empyema,  vii.  74 
articulorum,  viii.  332 
pulsating,  and  aneurism,  differen- 
tial diagnosis  of,  i.  225 
Ems,  ii.  679* 
Emulsin,  i.  119 
Emulsions,  iv.  696 

of  cod-liver  oil,  ii.  222 
Enamel  of  the  tooth,  vi.  748  (Fig.) 
Enamellers,  diseases  of,  v.  278 
Enarthrodia,  i.  372 
Encephal.     See  Brain. 
Encephalic  anatomy,  history  of,  viii. 

164 
Encephalic  cavities,  diagram  of,  viii. 
117  (Fig.) 
figure  of  weisker's  cast  of,   viii. 
117 
Encephalic  flexures,  viii.  112 
Encephalic      parietes     of      unequal 
thickness,  viii.  118 
three  strata  of,  viii.  118  (Fig.) 
Encephalic  parts  classified,  viii.  121 
Encephalic  segment,   mesal   element 
primary    and    essential,    viii. 
114,  note 
names  and  synonyms,  viii.  114 
potentially  triple,  viii.  116 
simplest  expression  of,  viii.  118 
Encephalic  variations,  viii.  123 
Encephalin,  i.'  617 
Encephalitis,  coma  in.  ii.  253 
Encephalocele,     i.     655  ;      ii.     679* 
(Fig.)  ;  viii.  244* 
occipital,  viii.  245 
Enceplialocolc.    the     brain    cavit) 

viii.  117  (Fig.) 
Encephaloid  carcinoma,  i.  771 
Encephaloid  tumors  of  the   mamma. 

i.  693 
Eneephalomalaeia,  i.  659 
Encephalon.     See  Brain. 


Encephalopathia  saturnina.  iv.  465 
Enchondroma,  i.  604  ;  ii.  683*  (Fig.) 
and  polypus  of  the  ear,  differential 

diagnosis  of,  ii.  612 
and  syphilitic  dactylitis,  diagnosis 

of,  ii.  355 
definition  of,  iii.  401 
diagnosis  of,  vii.  323 
of  the  cervix  uteri,  vii.  500 
of  the  external  auditory  canal,  i. 

425 
of  the  intestine,  iv.  190 
of   the    lachrymal    gland,  ii.   814 

(Fig.) 
of  the  lower  jaw,  iv.  250  (Fig.) 
of  the  mamma,  i.  691 
of  the  nasi)  pharynx,  v.  638 
of  the  orbit,  ii.  813 
of  the  parotid  gland,  v.  520 
of  the  tongue,  vii.  112,  115 
of  the  upper  jaw,  iv.  243 
Encystment    preceding    nonsexual 

reproduction,  viii.  440  (Fig.) 
Endarteritis,  ii.  687* 
deformans,  i.  593 
obliterans,  i.  593 
syphilitica,  \i.  725 
Endbulbs  of  nerves,  v.  150 
Endemic  hssmaturia,  iii.  450 
Endermatic  medication,  ii.  688* 
Endive,  ii.  58 
Endocarditis,  viii.  288* 
as  a  cause  of  valvular  disease,  iii. 

583 
bacillus  of.  ii.  283 
definition,  viii.  288 
differential  diagnosis,  viii.  293.  294 
etiology,  viii.  291 
feetal,  a  cause  of  valvular  disease, 

iii.  583 
history,  viii.  288 

infectious,    differential    diagnosis, 
viii.  293 
etiology,  viii.  292 
morbid  anatomy,  viii.  290 
pathology,  viii." 290 
prognosis,  viii.  294 
symptoms,  viii.  293 
treatment,  viii.  295 
interstitial,  etiology,  viii.  292 
morbid  anatomy,  viii.  290 
pathology,  viii.  290 
symptoms,  viii.  293 
morbid  anatomy,  viii.  289,  290,  291 
non-infectious,  differential  diagno- 
sis, viii.  294 
etiology,  viii.  291 
morbid  anatomy,  viii.  289 
pathology,  viii. "289,  290 
physical  signs,  viii.  292 
prognosis,  viii,  294 
symptoms,  viii.  292 
treatment,  viii.  295 
pain  in,  v.  454 
pathology,  viii.  289.  290 
physical  signs,  viii.  292,  293 
prognosis,  viii.  294 
symptoms,  viii.  292,  293 
treatment,  viii.  295 
varieties,  viii.  289 
Endocardium,  anatomy  of,  viii.  289 
inflammation  of,  iii.  583  ;  viii.  288 
Endolymph  in  the  labyrinth,  ii.  562 
Endometritis,  vii.  48l"(Fig.) 
acute,  vii.  481 

diagnosis,  vii.  482 
etiology,  vii.  481 
pathology,  vii.  481 
prognosis,  vii.  482 
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Inteslinal  obstruction  In 
Eoteron,  alimentary  canal,  viii  l"1.* 
rrbaphj    circular,  In  <  ai 
Btrangulated  bernia  with  gan- 
intestine,  \  iiL 
Enterostomy  for  inn.-  u,  viii. 

.- 
Enterol  my    in    intestinal    obstruc- 
tion, ii    161 
Bnloblast,  ii.  I 

Entoi  .  i:il    stratum  "f   en- 

cephalic   parietee,     \iii.    11^ 
(Fl| 
mi  -i  Dcephalic,  viii    180 
i.tiii.  ii    83 
Entotic  Bounds,  iii 
Entozoe,  \    517  .  \. 

in  tin-  diarrhoea  of  infanta,  ii    437 
Entre-di  ux-Mera    wines  ol    \ ..    768 
Entropium     in    granular    conjunc* 
tivilis,  ii 
following  blepharitis,  II 
Enucleation   <'f  joint 

tieulalion. 
Enuresis 
. 
etiology,  ii.  (    - 
mechanism,  i 
neurotic,  iii.  8  - 
prognosis,  ii 

-\  niptomatolojry.  ii.  098 
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.  following, 
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Epicoele,  viii.  129    I 
Epicystotomy,  « iii.  600   F 
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Endometritis. 

Esience. 


Epileptiginous  zones,  ii.  706 
Epiphora,  ii.  788  ;  iv.  368 
Epiphysis,  abscess  of  the,  viii.  336 

cerebral,  conarium,  viii.  133,  175 

separation  of,  iii.  234 
Epiphysitis  of  the  Lip,  clinical  his- 
tory, viii.  346 
Epiplexus,  viii.  116 
Episcleral  vessels,  hyperemia  of,  ii. 

149 
Episcleritis,  vi.  353 

syphilitic',  vi.  720 
Epispadias,  v.  563 
Epistnxis,   v.   219   (Fig.).     Sec   also 

Nosebleed. 
Episylvian  fissure,  viii.  152  (Fig.) 
Epithelioma,  i.  767  (Fig.),  771 

and  lupus,  diagnosis,  iv.   609 

cornea',  ii.  301. 

cylindrical,  i.  771 
of  the  uterus,  i.  775 

deep,  i.  771 

definition  of,  iii.  402 

diasnosis  of,  vii.  327 

tlaU  i.  771 

following  condyloma,  ii.  262 

in  a  case  of  chronic   intussuscep- 
tion, viii.  315  (Pig.) 

of  the  cervix  uteri,  viii.  561 

of  the  clitoris,  i.  775 

of  the  conjunctiva,  ii.  808 

of  the  eyelid,  ii.  786,  806  (Fig.) 

of  the  external   auditory  canal,   i. 
425 

of  the  external  senitals,  i.  774 

of  the  face,  i.  772 

of  the  labia,  i.  775 

of  the  lachrymal  gland,  ii.  814 

of  the  larynx,  iv.  394  (Fig.) 

of  the  lip;  i.  772 

of  the  lower  jaw,  iv.  250 

of  the  penis,  i.  774  ;  v.  565 

of  the  scrotum,  i.  774 

of  the  tongue,  i.  773  ;  vii.  117 

of  the  tympanum,  vii.  371 

of  the  upper  jaw,  iv.  243 

squamous,  i.  771 
of  the  uterus,  i.  775 

statistics  of,  i.  779 

transformation    of    simple     ulcers 
into,  vii.  379,  380 
Epithelium,  ii.  709*  (Fig.) 

alveolar,  found  in  sputum,  iv.  790 
(Fig.) 

ciliated,  ii.  712 
from    respiratory    passages,   iv. 
790  (Fig.) 

columnar,  ii.  710 

cuboidal,  ii.  709 

cylindrical,  ii.  710 

from  Littre's  elands,  iv.  797  (Fig.) 

from  the  bladder,  iv.  797  (Fig.) 

from  the  pelvis  of  the  kidney  and 
ureters,  iv.  797  (Fig.) 

from   the   prostate  gland,  iv.   797 
(Fig.) 

from  the  tubes  of  the  kidneys,  iv. 
7»7(Fig.) 

found  in  urine,  iv.  797  (Fig.) 

gland,  ii.  710 

lining  the  intestine,  iv.  168  (Fig.) 

of  Cowper's  glands,  iv.  797  (Fig.) 

of  female  urethra,  iv.  797 (Fig.) 

of  male  urethra,  iv.  797  (Fig.) 

pavement,  ii.  709 
from  the  mouth,  iv.  788 (Fig.) 

pigment  of  retina,  v.  348  (Fig.) 

simple,  ii.  709 

spheroidal,  ii.  710 


Epithelium  (continued) : 

stratified,  ii.  711 
cylindrical,  ii.  712 

tumors  of,  iii.  402 

vaginal,  iv.  797  (Fig.) 
Epitrochleo-anconeus  muscle,  v.  45 

(Fig.) 
Eponyms  in  anatomical  terminology, 

'  viii.  517.  525 
Epoophoron,  v.  520 
Epsom  sab.  iv.  617  ;  vi.  102 
Epulis,  ii.  713*  (Fig.) 

fibrous,  iv.  242 
Equinia,  iii.  330  (Fig.) 
Equino-valgus,  talipes,  ii.  206 
Equino-varus.  talipes,  ii.  205  (Fig.) 
Equinus,  talipes,  ii.  204  (Fig.) 
Equipment  of    the   soldier,  iii.   751 

(Fig. ) 
Erectile  tumors,  electrolysis  in  the 

treatment  of,  ii.  656 
Erector  penis,  anomalies  of,  v.  54 
Erector  pili  muscle,  ii.  251  (Fig.) 
Ergot,  ii.  714*  (Fig.) 

action  and  use,  ii.  715 

administration,  ii.  717  . 

allied  drugs,  ii.  717 

allied  plants,  ii.  717 

as  an  emmenagogue,  ii.  676 

chronic  poisoning  by,  ii.  716 

composition,  ii.  715 

description,  ii.  715 

development  of,  ii.  714 

habitat,  ii.  715 

history,  ii.  715 

poisoning  by,  ii.  716 
resemblance    of,    to    Raynaud's 
disease,  ii.  172 

value  of,  in  preventing  aural  symp- 
toms from  the  use  of  quinine 
or  salicylic  acid,  i.  431 
Ergotine,  ii.  715 

hypodermatic  use  of,  iii.  795 
Ergotinic  acid,  ii.  715 
Ergotinine,  ii.  715,  717 
Ergotism,  ii.  716 
Ericolin,  i.  482 
Erigeron  canadense,  ii.  58  ;  iii.  105 

heterophyllum,  iii.  165 

Pbiladelphicum,  iii.  165 
Erkenbrecker's  Sail  Well,  ii.  717* 
Erlickis  fluid,  iii.  663 
Ernst,  Harold  (_'.,  on  Asiatic  cholera, 
ii.  128 

on  diphtheria,  ii.  409 
Errhines,  vi.  625 
Eruptions,  factitious  production  of, 

iii.  59 
Eruptions  from  drugs.     See  Derma- 
titis medica  mt  ntosa. 
Eruptive  articular  fever,  ii.  395 

epidemic  fever  of  India,  ii.  395 

rheumatic  fever,  ii.  395 
Eryngium  campestre,  ii.  717* 
Eryoflictyon  glutinosum,  viii.  73 
Erysimum,  v.  77 
Erysipelas,  ii.  718* 

and  eczema,  differential  diagnosis 
of,  ii.  634 

blindness  following,  i.  537 

bullosum,  ii.  719 

chronicum,  ii.  516 

complicating  diphtheria,  ii.  471 

cause  and  symptoms,  ii.  718 

etiology,  ii.  718 

feigned,  iii.  60 

following  shot   injuries,  viii.    22, 
28 

gangrenosum,  ii.  719 


Erysipelas  (continued)  : 

influence  of  race  and  nationality 
upon,  viii.  438 

migrans,  ii.  719 

of  the  auricle,  i.  445 

of  the  larynx,  iv.   418 

of  the  tongue,  vii.  110 

ophthalmoscopy  in,  v.  319 

phlegmonous,  diagnosis  of,  from 
cellulitis,  ii.  17 

symptoms,  ii.  718 

terminations  of.  ii.  719 

treatment,  ii.  720 
Erysipeloid,  ii.  516 
Erythema,  ii.  720* 

annulare,  ii.  722 

bullosum,  ii.  722 

desquamative  scarlatiniform,  ii. 
408 

exsudativum,  ii.  721 

gangrenosum,  ii.  394 

hyperemicum,  ii.  720 

infantile,  ii.  721 

iris,  ii.  722 

medicamentosum,  ii.  721 

multiforme,  ii.  721 

nodosum,  ii.  722 

papulatum,  ii.  721 

scarlatiniform,  and  dermatitis  ex- 
foliativa, differential  diagnosis 
of,  ii.  410 

traumaticum,  ii.  721 

treatment,  ii.  723 

tuberculatum,  ii.  721 

vaccinium,  ii.  721 

variolosum,  ii.  721 

vesiculosum,  ii.  722 
Erythematous  eczema,  ii.  632 
Erythrsea,  iii.  321 

centaurium.  ii.  20 
Erythrophheine,  vi.  294 
Erythrophlosum,  iv.  502 

quinense,  vi.  294 
Erythroretin,  vi.  223 
Erythroxylon,  ii.  216  (Fig.) 
Erythrozyni,  iv.  613 
Esbach's   albuminometer,    vii.     424 

(Fig.) 
Escharotics,  ii.  4 
Eschscholtzia,  i.  575  ;  v.  325 
Esculapia  Springs,  ii.  723* 
Esculent  agaric,  iii.  276 

bolete,  iii.  279 
Eserine,  i.  742 

as  a  myotic,  v.  97 

hypodermatic  use  of,  iii.  795 
Eskimo,  cranial  capacity  of,  ii.  25 

facial  type  of,  iii.  2  (Fig.) 

gnathic  index  of,  iii.  3 
Esmarcll'S  apparatus  for  suspension 
of  a  lire.!!,  vi.  008  (Fig.) 

bandage,  i.  147  (Fig.) 
in  the  treatment  of  aneurism,  i. 
211 

clastic  compressorium,  i.  858  I  Fig.  • 

modified  plate  culture  for  the  ex- 
amination of  Wilier,  iv.  775 
(Fig.) 

paste    (arsenious    acid,     morphine, 
calomel,  anil  gum  araliie),  ii.  7 
Esophoria,  vi.  661 
Essence  des  petits  grains,  v.  359 

of  anise,  i.  233 

of  cinnamon,  ii.  168 

of  lavender,  ii.  807 

of  musk,  ii.  307 

of  patehouly,  ii.  307 

of  peppermint,  v.  571 

of  violet  root,  ii.  307 
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Exophthalmus  (continued) : 

Extensor  primi  internodii  pollicis  et 

Extremities,  cortical  centres  of  mo- 

electrical treatment  of.  ii.  654 

indicia,  v.  47 

tion  for  the,  viii.  203  (Fig.) 

from  tumors  of  the  orbit,  ii.  812 

Extensor  proprius  digiti  medii,  v.  47 

Extroversion  of  the  bladder,  i.  12 

ophthalmoscopy  in,  v.  318 

Extensor  proprius   hallucis.  anoma- 

Exudation corpuscles,  iii.  46 

periodic,  v.  362 

lies  of,  v.  49 

Exudations,  absorption  of,  through 

pulsating,  v.  362  (Fig.) 

Extensor   quadriceps   femoris,    viii. 

purgatives,  vi.  105 

Exostoses,  i.  604  ;  ii.  765* 

540  (Fig.) 

in  inflammation,  iv.  22 

and  syphilitic  dactylitis,  diagnosis 

Extensor  secundi  internodii  pollicis, 

Exudative  erythema,  ii.  721 

of,  ii.  355 

anomalies  of,  v.  47 

Eyes,    accommodation    and    refrac- 

definition of,  v.  386 

External   auditory    canal,    exostoses 

tion,  i.  37  (Fig.) 

in  the  external  auditory  canal,  i. 

of,    ii.   598"  (Fig).      See    also 

affections  of.  disqualifying  for  en- 

423 (Fig.) 

Auditory  c<n<<ti . 

listment,  ii.  745 

in  the  tympanum,  vii.  370 

relief  of  pain  due  to  inflammation 

appearance   of.   in    dermatitis  ex- 

of the  lower  jaw,  iv.  250 

of,  ii.  583 

foliativa,  ii.  408 

ungual,  i.  321 

External  ear,  development  of,  ii.  572 

aqueous  humor,  vi.  348  ;  vii.  244 

Expectation  of  life  at  different  ages, 

(Fig.).     See  also  Auditory  ca- 

anus senilis,  i.  299 

v.  25 

nal.  Auricle,  and  Ear. 

artificial,  i.  375 

Expectorants,  ii.  765* 

lymphatic  vessels  of,  viii.  389 

history  of,  i.  375 

depressant,  ii.  766 

External  occipital  fissure,  viii.   161, 

manufacture  of,  i.  375 

nauseant,  ii.  766 

162 

mode  of  introducing  and  remov- 

stimulant, ii.  767 

External   perpendicular  fissure,  viii. 

ing,  i.  376 

Expectoration,  ii.  315,  768* 

162 

astigmatism,  i.  400  (Fig. ) 

Expert  evidence,  law  of,  ii.  770* 

Extracts,  iv.  696 

asthenopia,  i.  51,  391  ;  v.  84 

uncertainty  of.  viii.  248 

alcoholic,  of  belladonna,  i.  486 

binocular  vision,  viii.  590 

Expiration,  vi.  205 

aqueous,  of  aloes,  i.  122 

blepharoplasty,  v.  709 

musck-s  of,  ii.  312 

compound.      See     Compound    ex- 

cataract, i.   791 

prolonged,  in  asthma,  i.  394 

tract. 

changes  in,  in  Bright's  disease,  v. 

varieties  of,  ii.  83 

ethereal.     See  Ethereal  extract. 

318 

Explosive  medicinal  compounds,  iv.  0 

fluid.      See  Fluid  extract. 

in  cerebrospinal  diseases,  ii.  36 

Exposure  as  a  cause  of  diabetes,  ii.  417 

Goulard's,  iv.  462 

in   cerebro-spinal  meningitis,  ii. 

Expression    of    emotions    in    child- 

of aconite,  i.  67 

47 

hood,  ii.  95 

of  arnica  root,  i.  341 

in  diabetes,  ii.  420 

of  the  face,  iii.  8  (Fisr.) 

of  blue  Hag,  iii.  165 

in  idiopathic  anaemia,  i.  183 

Extension,  Buck's,  ii.  773 

of  Calabar  bean,  i.  743 

chromatic  aberration  in,  i.  45 

elastic,   in  the  treatment  of  club- 

of cannabis  indica,  iii.  614 

color  of,  in  the  color-blind,  ii.  244 

foot,  ii.  210  (Fig.) 

of  cinchona,  ii.  165 

compression    and    concussion   of, 

in  the  treatment  of  chronic  joint 

of  colchicum  root,  ii.  226 

amblyopia  due  to,  vii.  670 

disease,  ii.  774 

of  colocynth,  ii.  234 

conjunctivitis,  ii.  263 

of  clubfoot,  ii.  212  (Fig.) 

of  conium,  iii.  613 

cornea,  vi.  348  (Fig.) 

of  dislocations,  ii.  772 

of  digitalis,  iii.  232 

crystalline  lens,  vi.  352  (Fiir. ) 

of  fractures,  ii.  773 

of  ergot,  ii.  717 

development  of  the,  ii.  781*  (Fig.) 

of  hip  disease,  viii.  359 

of  euonymus,  vii.  695 

diagnostic  changes  in,  v.  682 

method  of  employing,   in   the  re- 

of gentian,  iii.  320 

diagrammatic,  i.  44 

duction  of  dislocations,  ii.  482 

of  luvmatoxylou,  iv.  579 

diphtheria  of,  ii.  471 

(Fig.) 

of  hyoscyamus,  iii.  615 

diseases  of  the  lids,  ii.  785* 

principle  of,  as  employed  in  sur- 

of krameria,  vi.  210 

eczema  of  the  lids,  ii.  637 

gery,  ii.  772*  (Fig.') 

of  leptandra,  ii.  347 

examination  of,  in  case  of  injury, 

Extensor    brevis    disritorum,    v.    47 

of  liquorice,  pure,  iv.  509 

ii.  796 

(Fig.) 

of  malt,  iv.  037 

expression    of   the,    in    the    color- 

Extensor brevis  digitorum  pedis,  an- 

as a  digestive,  vii.  125 

blind,   ii.  244 

omalies  of,  v.  50 

of  mezereon,  iv.  755 

far  point  of,  v.  82 

Extensor  brevis  hallucis,  v.  50 

of  mix  vomica,  v.  270 

field  of  vision,  vii.  659  (Fig.) 

Extensor  carpi  radialis  accessorius, 

of  podophyllum,  v.  737 

foreign  bodies  in  the,  ii.  802  (Fig.) 

v.  47 

of  quassia,  vi.  128 

removal  of,  by  magnets,  ii.  803 

Extensor   carpi    radialis    longior    et 

of  rhatany,  vi.  210 

hemorrhage  from,  ii.  797 

linvior,  anomalies  of,  v.  47 

of  rhubarb,  vi.  224 

complicating    whooping-cough, 

Extensor  carpi  ulnaris,  anomalies  of, 

of  stramonium,  vi.  662 

vii.  751 

v.  47 

of  taraxacum,  ii.  356 

herpes  zoster  affecting  the,  iii.  647 

Extensor  coccygis,  v.  52 

of  wahoo,  vii.  695 

humors  of,  composition  of,  vii.  244 

Extensor   communis   digitorum,  an- 

Extraction of  teeth,  vi.  761  (Fig.) 

hypermetropic,  iii.  775  (Fig.) 

omalies  of,  v.  47 

Extraction.     See  Extract. 

illumination  of  the  fundus,  v.  300 

tenotomy  of,  vi.  777 

Extra-uterine   pregnancy,   i.   24;    ii. 

imperfect  centring  in,  i.  45 

Extensor  hallucis  lougus  tricandatus, 

775* 

in  inherited  syphilis,  vi.  721 

v.  49 

causes,  ii.  776 

inflammation  of  cellular  tissue  sur- 

Extensor iMdicis,  anomalies  of,  v.  47 

development  and  effects,  ii.  776 

rounding  the.  ii.  19 

Extensor    longus    digitorum    pedis, 

diagnosis,  ii.  777 

injuries  of,  ii.  795*  (Fig.),  797 

anomalies  of,  v.  50 

electricity  in,  ii.  654 

as  a  cause  of  blindness,  i.  536 

Extensor    minimi    digiti,    anomalies 

nature  and  varieties,  ii.  775 

innervation  of  the  muscles  of  the, 

of,  v.  47 

prognosis,  ii.  779 

v.  778  (Fig.) 

Extensor  muscles  of  the  thumb,  ten- 

symptoms of,  in  the  first  period, 

iridectomy,  iv.  209 

otomy  of,  vi.  777 

ii.  776 

iridotomy,  iv.  213  (Fig.) 

Extensor  ossis  metatarsi  hallucis,  v. 

in  the  second  period,  ii.  778 

iritis,  iv.*219 

49 

in  the  third  period,  ii.  778 

judgment  of  direction  by  the.  ii.  477 

Extensor    ossis    metacarpi    pollicis, 

treatment,  ii.  779 

lymphatic  vessels  of,  viii.  390 

anomalies  of,  v.  47 

varieties,  ii.  775 

Marlotte's  blind  spot,  vii.  064 

Extensor  primi    internodii  hallucis. 

Extravasation  following  contusions, 

measurement    of  the    position   of 

v.  50 

ii.  285 

the,  v.  355 

Extensor  primi    internodii    pollicis, 

Extremes  of  brain  parts  morphologi- 

mydriatics, v.   78 

anomalies  of,  v.  47 

cally  significant,  viii.  120 

myopia,  v.  82  (Fig.) 
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Fallopian  tubes  (continued)- 

removal  of.  iii.  31 
results  of,  iii.  32 

syphilitic  disease  of  the,  vi.  720 

uterine  extremity  of,  vii.  571 

walls  of,  vii.  571 

with  double  pavilion,  vii.  570 
Faliopius,  valve  of,  iv.  172  (Fig.) 
False  chantarelle,  iii.  283 
Falsetto,  mechanism  of.  vii.  684 
Falx  the  falx  cerebri,  viii.  122  (Fig.) 

osteomata  in  the,  v.  387 
Famine  fever,  iii.  70 
Farad  ism,  treatment  by,  ii.  050 
Farancia  abacura,  vi.  i?-'! 
Farcy,  iii.  330  (Fig.) 
Farinaceous  foods,  ii.  439 
Farmers,  diseases  of,  v.  275 
Farniville  Lithia  Springs,  iii.  32* 
Par-point  (punctum  remotum),  in  ac- 
commodation, i.  47 
Farrant's  solution,  iv.  779;  v.  197 
Farriers,  diseases  of,  v.  278 
Fascia,  iii.  32*  (Fig.) 

bicipital,  i.  309 

buccopharyngeal,  iii.  31 

cervical,  iii.  35  ;  v.  112  (Fig.) 

iliac,  iii.  37 

lata  of  the  thigh,  viii.  538  (Fig.) 

nodosa,  i.  470  (Fig.) 

nucha?,  iii.  35 

of  Colles,  v.  588 

of  the  abdomen,  i.  10  ;  iii.  36 

of  the  back,  iii.  36 

of  the  groin,  iii.  388,  392  (Fig.) 

of  the  hand,  i.  316  ;  iii.  490 

of  the  head,  iii.  34 

of  the  leg,  iv.  470  (Fig.) 

of  the  neck,  iii.  35 

of  the  perineum,  iii.  37  ;  v.  588 

palmar,  i.  316  ;  iii.  490 
contraction  of  the,  iii.   159,  499 
(Fig.) 

parotideo-masseteric,  iii.  34 

perineal,  iii.  37  ;  v.  588 

plantar,  iii.  211 

prevertebral,  v.  113 

shot  wounds  of,  viii.  12 

spiralis,  i.  470 

subpubic,  v.  589 

surgical  importance  of,  iii.  34 

temporal,  iii.  34 

transversalis,  iii.  37 
Fascicular  keratitis,  ii.  295 
Fasciculi,  muscular,  v.  60  (Fig.) 
Fasciculus  longitudinalis  inferior  of 
the  brain,  viii.  174 

primitive,  v.  63 

retrofiexus  of  the  optic  thalamus, 
vii.  51 
Fasciola  hepatica,  ii.  518  (Fig.) 
Fasciotomy,  vi.  777 
Fastigatum,    nucleus  fastigii,    loca- 
tion, viii.  128 
rastigium  of  fever,  iii.  68 

of  the  brain,  viii.  127 
Fasting,  iii.  38* 

as  a  therapeutic  measure,  iii.  42 

circulation  during,  iii.  39 

clinical  observations  during,  iii.  41 

dietetic  treatment  after,  iii.  42 

duration  of  life  during,  iii.  40 

faeces  during,  iii.  40 

from    fluids,  but  not  from   solids, 
iii.  40 

from  solids,  but   not   from  fluids, 
iii.  40 

loss  of  weight  during,  iii.  38 

respiration  during,  iii.  39 


Fasting  (continued)  : 
synonyms,  iii.  38 

temperature  during,  iii.  39 

urinary  secretion  during,  iii.  40 
Fat,  i.  Ill  ;  iii.  42,  44  ;  v.  873.     Bee 

also  Obesity. 
Fat  canal  in  the  skin.  ii.  251  (Fig. 
Fat-column  in  the  skin,  ii.  251  (Fig. 
Fat  embolism,  after  fractures,  iii.  238 
Fat  necrosis,  iii.  45*  (Fig.) 
Fat-rendering,  vii.  196  (Fig.) 
Fats.  i.  Ill  ;"iii.  42 

action  of  bile  on.  i.  499 

and  fatty  substances,  iii.  42* 

cetylic,cerylic,andmyricylic,iii.43 

constituents  of.  iii.  42 

different  sources  of,  iii.  43 

fluid  glycerine,  iii.  43 

formation  of.  in  the  body,  v.  264 

LB  the  plasma,  i.  554 

in  urine,  vii.  434 

influence  of,  on  metabolism,  v.  263 

rancidity  of.  vi.  112 

solid  glycerine,  iii.  43 

varieties  of,  iii.  43 
Fat-tissue,  iii.  44*  (Fig.) 

development  of,  iii.  44 

excessive  production  of,  v.  272 

in  infancy,  iv.  10 
Fatty  degeneration,  iii.  45*  (Fig.) 

causes  of,  iii.  47 

detection  of.  iii.  47 

duration  of,  iii.  47 

effects  of,  iii.  48 

from  blood  changes,  iii.  47 

generalized,  iii.  47 

histological  changes  in,  iii.  46 

in  fibrous  structures,  iii.  46 

of  the  external  coat  of  an  artery, 
ii.  687 

of  the  heart,  iii.  557 

sources  of  the  fat  in,  iii.  47 
Fattv  erosion  of  the  intima  of  an  ar- 
tery, ii.  687 
I    Fatty  heart,  iii.  557.  558 

diagnosis  of,  ii.  89 
Fatty  infiltration,  iii.  48*  (Fig.) 

of  muscle,  iii.  49 

of  the  heart,  iii.  558 

of  the  liver,  iii.  48 

of  the  pancreas,  v.  486  (Fig.) 
Fatty  liver,  i.  17  ;  iii.  48  ;  iv.  559 
Fatly  metamorphosis  or  necrobiosis, 

iii.  45*  (Fig. ) 
Fatty  stools  in  pancreatic  disease,  v. 

481 
Fatty  tumor  and  cephalhematoma, 
differential  diagnosis  of,  ii.  21 
Fatuitas,  iv.  88 
Fauces,  v.  633 
Faulenseebad,  iii.  49* 
Favus,  iii.  49*  (Fig.) ;  vii.  96  (Fig.) 
and  eczema,  differential  diagnosis 
of,  ii.  634 

feigned,  iii.  59 
fungus  of,  iv.  805  (Fig.) 
Fay,  Edward  Allen,  on  (leaf-mutes, 

ii.  368 
Fayette  Springs,  iii.  50* 
Fayopyrum  esculentum,  i.  505 
Fear.  iii.  50* 

as  a  cause  of  epilepsy,  ii.  706 
of  places,  i.  88 
morbid,  v.  160 
Febricula,  iii.  51* 

erythema  accompanying,  ii.  721 
Febrile  eclampsia  in  children,  ii.  625 
Febris.     See  /'irer. 
Fecamp,  iii.  52* 


Feeding,  artificial,  of  infants,  iv.  15  ; 
viii.  92 
by  the  reel u m,  ii.  692 
forcible,  iii.  52* 
the  sick,  ii.  528 
Feeling,  cortical  areas  of,  ii.  29  (Fig.) 
Fees,  coroners',  ii.  304 
for  autopsies  in  various  States,  ii. 

304 
for  expert  testimony,  ii.  772 
responsibility  for  the  payment   of, 

for  medical  services,  v.  074 
legal  rules  governing  the  collection 
of.  iii.  53* 
Feci,  care  of  the,  iii.  54*  (Fig.) 
Fehling's  test  for  sugar  in  urine,  vii. 

430 
Feigned  disease,  iii.  58* 

Of  I  lie  skin.  iii.  59* 
Fel  bovis.  v.  443 
inspissatum,  v.  443 
purificatum,  v.  443 
Feldbausch's  nasal  inhaler,  iv.  38 
Fellathalquellen,  iii.  61* 
Fell-mongering,  vii.  201 
Fellmongers,  diseases  of,  v.  278 
Felo-de-se,  ii.  803  ;  vi.  075 
Felon,  i.  318  ;  ii.  17  ;  vii.  747 
Felsenquelle,  iii.  01* 
Fell  splints,  vi.  009 
Femoral  artery,  viii.  541  (Fig.) 
anomalies  of,  i.  350  (Fig.) 
branches  of,  viii.  543  (Fig.) 
compression  of,  i.  358  (Fig.) 
deep,  anomalies  of,  i.  356 
double,  i.  356  (Fig.) 
in  Scarpa's  triangle,  iii.  898 
ligature  of,  viii.  542 
superficial,  ligature  of,  iii.  393 
Femoral  hernia,  iii.  025 

surgical  anatomy  of,  iii.  393 
Femoral  vein,  viii.  542  (Fig.) 
anomalies  of,  vii.  610  (Fig.) 
Femur,  contusion  of,  in  shot  injuries, 
viii.  13 
dislocations  of,  ii.  503  (Fig.) 
congenital,  iii.  053  (Fig.) 
fracture  of,  iii.  248 
Hodgen's  suspension    splint    in 
the  treatment  of.  vi.  688  (Fig.) 
in  shot  wounds,  viii.  6 
fracture  of  neck   of,   and  disloca- 
tion on  the  dorsum  ilii,  compa- 
rative table  of  signs  of,  ii.  505 
and  fracture  of  the  acetabulum, 
diagnostic  differences  between, 
i.  50 
head  of,  retained  in  position  by  at- 
mospheric pressure,  iii.  052 
Fenestra  ovalis  of  the  labyrinth,  ii. 
502  (Fig.) 
rotunda,  function  of  membrane  of, 
iii.  544 
Fennel,  iii.  01* 

constituents  of.  i.  233 
Fenugreek,  iii.  61*  ;  vi.  390 
Fergusson's  operation,  v.  197 
Fermanagh,  iii.  01* 
Fermentation,  iii.  61* 

acetic  acid,  of  alcohol,  vi.  112 
alcoholic,  vi.  112 

Lavoisier's  study  of,  iii.  62 
Cayl.ussac's  experiment,  iii.  62 
literature,  iii.  64 

living  and  lifeless  ferments,  iii.  03 
Pasteur's  discoveries  in,  iii.  03 
relation   of,    to    zymotic  diseases, 

viii.  76 
steps  in  the  study  of,  iii.  62 
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Filth  in  the  etiology  of  typhoid  fever, 

iii.  84 
Filtration  of    the    water-supply    for 

cities,  vii.  722 
Filuin  terminate  of  the  spinal  cord, 

viii.  475 
Fimbria,  viii.  138  (Fig.) 

ovarica,  vii.  570 
Fimbria]  sulcus,  viii.  145  (Fig.) 
Fingers,  iii.  492 
amputation  of,  i.  157  (Fie.) 
anatomy  of,  i.  318  ;  iii.  492 
anchylosis  of,  i.  319 
cicatricial  contractions  of,  iii.  503 
clubbed,  iii.  503 

congenital  deformities  of,  iii.  497 
contractions  of,  iii.  157*  (Fig.),  499 
(Fig.  I 
Dupuytren's,  iii.  159,  499 
from  affections  of  the  muscles, 

iii.  157,  500 
from  affections  of    the  nervous 

system,  iii.  158,  500 
from  cicatrices,  iii.  157,  503 
from  diseases  of  the  joints,  iii. 

158,  502 
dead,  ii.  362 

deformities  of  the,  iii.  157  (Fig.), 

497  (Fig.) 
diseases  of  the  joints  of  the,  viii. 

357 
dislocations  of  the,  ii.  503 
Dupuytren's    contraction    of,    iii. 

159,  499 
fracture  of,  iii.  248 

glossy,    resulting   from   nerve   in- 
juries, viii.  17 
Hippocratic,  iii.  503 
hysterical  contractures  of,  iii.  502 
lymphatic  vesselsof,  viii.  393 (Fig.) 
movements  of,  in  athetosis,  i.  412  ; 

iii.  501 
resection  of  the,  vi.  196 
syphilitic  dactylitis,  ii.  354  (Fig.): 

iii.  502 
trigger-,  or  spring-,  vii.  251 
webbed,  i.  320 
Finlay's  yellow    fever  micrococcus, 

viii.  51  (Fig.) 
Finns,  facial  type  of,  iii.  2  (Fig.) 
Fir.  "  balsam"  of,  iii.  164* 
Fir.  silver,  vii.  334 
Fir-cone  mushroom,  iii.  276 
Firearms  and  their  projectiles,  viii. 

8  (Fig.) 
Fire-damp,  i.  761 

Fire  establishments,  sanitary  inspec- 
tion of,  vi.  270 
Fires,  contamination  of  air  by,   vii. 

613 
First  nerve,  ii.  324 
Fischer's  test  for  sugar  in  urine,  vii. 

431 
Fish,  examination  of,  iii.  202 
origin  of,  ii.  738 
poisonous,  vi.  68 
ptomaines  from  putrid,  vi.  63 
Fisher,  George  Jackson,   on  teratol- 
ogy, vii.  1 
on  transposition  of  viscera,  vii.  241 
Fish-skin  disease,  iv.  1 
Fission  of  cells,  viii.  439  (Fig.) 
Fissural  connections,  viii.  152 
diagrams,  viii.  152 
integer,  viii.  155 
variation,  viii.  151  (Fig.) 
Fissure,  adoccipital,  viii.  152 
amygdaline,  viii.  152 
anal,  i.  275 


Fissure,  anal  (continued) : 
symptoms,  i.  277 
treatment,  i.  278 
basisylvian.  viii.  152 
calcarine,  viii.  150 
callosal,  viii.  (Fig.) 
central,  viii.  150  (Fig.) 

plane  of,  viii.  157 
circuminsular,  viii.  159 
collateral,  viii.  150  (Fig.) 
coronal,  in  the  cat's  brain,  viii.  115 

(Fig.) 
cruciate,   in  the  brain   of  the  cat, 

viii.  115  (Fig.) 
entoccipital,  viii.  152 
episylvian,  viii.  152 
exoccipital,  viii.  152 
external  occipital,  viii.  162 
external  perpendicular,  viii.  162 
f5on to-marginal,  viii.  152 
great  longitudinal,  viii.  147 
great  transverse  of  brain,  viii.  140 
hippocampal,  viii.  150 
hyposylvian.  viii.  152 
inflected,  viii.  152 
insular,  viii.  152 
intercerebral,  viii.  147  (Fig.) 
interheinispheral,  viii.  147 
intermedial,  viii.  152 
interparietal,  viii.  155 
iuterparacentral,  viii.  152 
lambdoidal,  viii.  148 
lateral,  in  the  cat's  brain,  viii.  115 

(Fig.) 
medifrontal,  viii.  152 
occipital,  viii.  150  (Fig.) 
of  the  palate,  ii.  179  (Fig.) 
olfactory,  viii.  152 
orbital,  viii.  152 
orbito-frontal,  viii.  152 
paracentral,  viii.  152 
parietal,  viii.  152 
paroccipital,  viii.  152 
pomatic,  viii.  161 
postcalcarine,  viii.  152 
postcentral,  viii.  152 
postparoccipital,  viii.  152 
precentral,  viii.  152 
precuneal,  viii.  152 
prepar occipital,  viii.  152 
presylvian,  viii.  152 
sagittal,  viii.  147.  Bee  Intercerebral 

fissure. 
splenial,    in    the   cat's   brain,  viii. 

115  (Fig.) 
subceutral,  viii.  152 
subfrontal,  viii.  152 
subsylvian,  viii.  152 
subtemporal,  viii.  152 
supercallosal,  viii.  152 
supercentral,  viii.  152 
superfrontal,  viii.  152 
supertemporal,  viii.  152 
Sylvian,  viii.  150 
temporo-occipital,  viii.  162 
transinsular,  viii.  152 
transtemporal,  viii.  152 
transverse   occipital,  viii.  156 
vesicourethral,  i.  520 
vordere-occipital,  viii.  162 
Fissures,  vii.  378 
best  elucidated  upon  foetal  brains, 

viii.  149 
collocation    of   with   sutures,   viii. 

160  (Fig.) 
depth  of,  determined,  viii.  103 
dimensions  of,  viii.  148 
interlobar,  viii.  148  (Fig.) 
methods  of  locating  the,  viii.  206 


Fissures  (continued)  : 

of  a  Irishwoman's  brain,  viii.  163 

of  a  Chinese  brain,  viii.  163 

of  a  Hottentot,  viii.  163 

of  criminals,  viii.  162 

of  idiots,  viii.  162 

of  the  insane,  viii.  162 

partial,  viii.  150  (Fig.) 
with  structural  correlatives,  viii. 
152 

permanent,  viii.  150 

relation    of,  to   the    landmarks  on 
the  skull,  viii.  205 

temporary,  viii.  148 

to  be  studied  before  gyres,  viii.  149 

total,  viii.  150  (Fig.) 

transitory,  viii.  148 
Fistula,  biliary,  ii.  117 

cassia,  i.  786 

cutaneous  biliary,  iv.  565 

in  ano,  i.  274  (Fig.)  :  v.  588 
disqualifying  for  enlistment,  ii. 

750 
treatment  of,  i.  274  (Fig.) 

lachryinalis.  iv.  370 

of  the  cornea,  ii.  299 

recto-vaginal,  vi.  148 

uretero-vaginal,  viii.  581 

urethral,  vii.  403 

urethrovaginal,  viii.  581 

urinary,  viii.  580 

vesico-uterine,  viii.  581 

vesico-utero-vaginal,  viii.  580 

vesico-vaginal.  viii.  5s0*  (Fig.) 
Fistuhe,  branchial,  v.  121 

pharyngeal,  v.  636 
Fistulina  hepatica,  iii.  279  (Fig.) 
Fitero,     Old    and     New     (mineral 

springs),  iii.  164* 
Fitz,  Reginald  II.,  on  jaundice,  iv. 

237 
Fixation  in  the    treatment  of    club- 
foot, ii.  213  (Fig.) 
"  Fixing''  agents,  iii.  001 
Flag,  blue,  iii.  105* 

sweet,  iii.  105*  (Fig.) 
Flagella,  staining  of.  iv.  705 
Flail-joint  following  resection,  vi.  180 
Flat  bark,  ii.  101 
Flat  foot,  ii.  203  (Fig.) 

in  the  negro,  iii.  210 

osteotomy  for,  v.  396 
Flatulence,  ii.  457 

a  cause  of  colic,  ii.  231 

treatment  of,  ii.  402 
Flax,  iv.  506 

for  surgical  dressings,  i.  265 

operatives  in.  diseases  of,  v.  278 
Flaxseed,   iv.  505  (Fig.) 

poultices,  viii.  427 
Flcabane.  ii.  58 

oil  of,  iii.  105* 
Fleas,  v.  755 

Flea,  sand  (pulex  penetrans  ,  ii.  20 
Fleiichner,  Henry,  on  Aachen,  i.  1 

on  Acqui,  i.  69 

on  Adelheidsquelle,  i.  77 

on  Aix-les-Bains,  i.  100 

on  .Map,  i.  100 

on  Alc.xisbad.  i.  106 

on  Albania  d'Aragon,  i.  108 

on  Allevard,  i.   117 

on  Amelie  les-Bains,  i.  133 

on  Andabre,  i.  202 

on  Apollinaris,  i.  293 

on  Arnsladt,  i.  :!41 

on  Artern,  i.  360 

on  Ashby-de  la-Zouch,  i.  384 

on  Askeru,  i.  386 
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I   l<-i»«  h  in  r. 
Foreign  bodied. 


Fffitus,  development  of  the  (contin- 
ued) : 
origin  of   heart   and   gill-clefts, 

iii.  180 
origin  of  kidneys,  iii.  195 
origin  of  male  generative  organs, 

iii.  195 
origin  of  nasal  cavities,  iii.  192 
origin  of  nerves,  iii.  192 
origin  of  skeleton,  iii.  194 
origin   of    suprarenal    capsules, 

iii.  193 
origin  of  sympathetic  system,  iii. 

193 
origin  of  urogenital  system,  iii. 

194 
ova  of  the  second  week,  iii.  182 
shaping  of  the  embryo,  iii.  177 
the  face,  iii.  190 

the  youngest  known  human  em- 
bryos, iii.  183 
diagnosis  of  position  of,  by  palpa- 
tion, v.  274 
endocarditis  in,  iii.  583 
growth  of,  iii.  394 
in  foeUi,  vii.  12,  15 
intestinal  contents  of.  iv.  685 
nutrition  of  the,  v.  698 
position  of,  in  extra-uterine  preg- 
nancy, ii.  776 
preservation,  investigation,  etc., 
ii.  670 
skull  of,  iv.  354  (Fig.) 
Folds,  ary-epiglottic,  iv.  391  (Fig.) 
Folia  of  cerebellum,  viii.  125  (Fig.) 
Folius,  process  of ,  vii.  338  (Fig.) 
Follicular  chancre,  ii.  62 

vulvitis,  vii.  695 
Fol'sdry  masses  for  injecting,  iii.  682 
names  of  the  encephalic  segments, 
viii.  114 
Fomentations,    iii.    196*.      See   also 

Poultices. 
Foncaoude  (mineral  spring),  iii.  197* 
Fontana's  spaces,  vi.  351 
Fontanelle,  anterior,  indications  fur- 
nished by,  in  infancy,  iv.  12 
Food,  i.  109  ;  ii.  441 
abstinence  from,  iii.  38 
adulteration  of,  iii.  197* 

legislation  concerning,  iii.  205 
animal,  i.  112 

artificial,  for  infants,  iv.  15 
artificially  digested,  iu  dyspepsia, 

ii.  460 
classification  of,  i.  109 
contamination  of,  by  copper,  ii.  291 
deficiency  of,  ii.  452 
desire  for,  i.  295 
diarrhoea  caused  by,  ii.  433 
digestibility  of,  ii.  443 
digestion  of,  ii.  445 
excessive  ingestion  of,  ii.  452 
for  sailors,  iii.  771 
for  troops,  iii.  753 
idiosyncrasy  in  regard  to,  iv.  2 
infantile  diarrhoea  caused  by,  ii.  437 
influence  of,  on  body  temperature, 

iii.  595 
inorganic,  i.  110 
laxative,  iv.  458 
necessary  amount  of,  ii.  442 
necessary  constituents  of,  ii.  442 
non-nitrogenous,  i.  Ill 
organic,  i.  Ill 
regurgitation  of,  viii.  457 
suitable,  for  children,  ii.  94 
time  occupied  in  traversing  the  in- 
testine, iv.  165 
Vol.  VIII.-43 


Food  (continued)  : 
vegetable,  i.  112 
Food  and  drink,  adulteration  of,  iii. 

197* 

Food   and    drugs,    adulteration    of, 

legislation  concerning,  iii.  205* 

Food-stuffs,  action  of  bile  on,  i.  499 

Food-supplies,  for  the  army,  iii.  119 

improper,  in  relation  to  dysentery, 

ii.  548 
sanitary  inspection  of,  vi.  267 
Foot,  iii. '209*  (Fig  ) 
amputation  of,  i.  164  (Fig.) 
for  shot  injuries,  viii.  32 
anatomy  of,  iii.  210 
and  hand  compared,  iii.  209 
arches  of,  iii.  210 
arteries  of,  iii.  217 

anomalies  of.  i.  357 
artificial,  i.  377 
bursa?  of,  i.  729 
care  of,  iii.  54 

contusion  of  bones  of,  in  shot  in- 
juries, viii.  13 
dislocations  of  joints  of,  ii.  515 
eczema  of  the,  ii.  639 
fascia  of,  iii.  211 
fungus,  of  India,  iii.  284  (Fig.) 
human,  characteristics  of,  iii.  210 
hygiene  of,  iii.  54 
integument  of  sole  of,  iii.  217 
joints  of,  iii.  21-2 
ligaments  of,  iii.  211 
Mikulicz's  resection  of,  vi.  196 
muscles  of,  iii.  213 
nerves  of,  iii.  217 

nerves  of  the,  cutaneous  distri- 
bution of  the,  vi.  599  (Fig.) 
of  Chinese  woman,  iii.  218 
osteo-plastic  resection  of  the,   vi. 

196  (Fig.) 
perforating  ulcer  of  the,  vii.  381  ; 

viii.  424 
resection  of  small  joints  of  the,  vi. 

196 
shot  wounds  of  the,  viii.  6 
surgical  anatomy  of  the  joints  of, 

iii.  213 
synovial  sheaths  in,  iii.  213 
tendons  in,  iii.  211,  213 
use  of,  for  prehensile  purposes,  iii. 

210 
varying  value  of,  as  a  measure,  in 

different  countries,  vii.  727 
veins  of,  iii.  217 
Foot-and-mouth  disease,  iii.  218* 

conveyed  by  milk,  v.  6 
Foot-ball    playing  as  an  exercise,  ii. 

760 
Foot-baths,  i.  465 

necessity  of,  iii.  57 
Foramen,    adductor,    of    the    thigh, 
viii.  541 
caecum,  viii.  243 
jugulare  spuriuni,  viii.  243 
jugulum  spinosum,  vii.  607 
magnum,    circular  sinus   of   the, 
^viii.  242 

veins  passing  through,  viii.  243 
of  olagendie.     Sec  MeUipore. 
of  Monro,  viii.  140.    Sec  also  Porta. 
rotundum,   emissary  of    the,   viii. 
243 
Forbach  (mineral  spring),  iii.  221* 
Forbes's  amputation,  v.   197 
Forceps,  alligator,  iv.  529  (  Fig. ) 
anterior,  of  the  brain,  viii.  137 
bone,  vi.  176  (Fig.) 
dental,  vi.  763  (Fig.) 


Forceps  (continued  i  ; 
lithotomy,  iv.  516  (Fig.) 
obstetrical,  iii.  221*  (Fig.) 

accidents  ami  dangers  in  the  use 

of,  iii.  230 
and  version,  choice  between,  vii. 

639 
application  of,  iii.  227 
as  a  compressor   of    the   filial 

head,  iii.  224 
as  a  lever,  iii.  224 
as  a  rotator,  iii.  224 
as  a  tractor,  iii.  224 
conditions  necessary  for  the  use 

of,  iii.  225 
description  of,  iii.  223 
dynamic  action  of,  iii.  224 
history  of  the  invention  of,  iii. 

221 
in  breech  presentations,  iv.  329 
indications  for  the  use  of,  iii.  225 
introduction  of,  iii.  227 
invention  of,  iii.  221 
mode  of  using,  iii.  227 
powers  of,  iii.  224 
preparations  for  using,  iii.  226 
use  of,  iii.  227  ;  vii.  638 
varieties  of,  iii.  222 
posterior  of  the  brain,  viii.  137 
tracheal  exploring,  vii.  173  (Fig.) 
trepanning,  vii.  245  (Fin.) 
Forchheimer,  F.,  on  enuresis,  ii.  697 
on   tubercular   disease  of   glands  ; 
scrofula,  vii.  274 
Ford,  William  II.,  on   principles  of 

saintary  inspection,  vi.  261 
Forearm,  amputation  of,  ii.  160  (Fig.) 
for  shot  injuries,  viii.  32 
applied  anatomy  of,  i.  310 
contusion  of  bones  of,  in  shot  in- 
juries, viii.  13 
cutaneous     distribution      of      the 

nerves  of  the,  vi.  598  (Fig.) 
dislocations  of.  ii.  495  (Fig.) 
muscles  of,  i.  311 
pronation  and  supination  of  the,  ii. 

647  (Fig.) 
relation  of  parts  in,  i.  311  (Fig.) 
shot  wounds  of  the,  viii.  6 
Fore  brain,  ii.  781  (Fig.)  ;  viii.  134 

early  changes  in,  i.  637 
Forefoot  of  mammals,  iii.  486  (Fig.) 
Foreign  bodies,  in  the  air-passages,  i. 
98;  iv.  603  ;  v.  118;   vii'.  161 
in  the  auditory  canal,  i.   425  (Fig.) 

removal  of,  ii.  577 
in  the  bronchi,  i.  99 
in  the  Eustachian  tube,  ii.  730 
in  the  eye,  ii.  802  (Fig.  I 
in  the  female  bladder,  i.  526  (Fig.) 
in  the  frontal  sinuses,  iii.  201 
in  the  gaii-ducis,  iii.  292 
in  the  intestine,  a  cause  of  colic,  ii. 
231 
treatment,  iv.  162 
in  the;  iris,  iridectomy  fur,  iv.  211 
in  the  larynx,  i.  99  ;  v.  118 
in  the  lungs,  iv.  603 
in  the  nose,  i.  9s 
simulating  ozena,  v.  448 

in  the  (esophagus,  v.  288  (Fig.) 

in  the  orbit,  v.  368 

in  the  pharynx,  i.  98 

in  the  tissues,  viii.  20 

in  the  tonsils,  i.  9s  ;  vii.  147 

in  the  trachea,  i.  99 

in  the  tympanum,  vii.  357 

in  the  vitreous,  vii.  681 

intestinal  obstruction  by,  iv.  153 
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Fowler,  George  B.  (continued)  : 

Fractures  (continued)  : 

Fractures  (continued) : 

on  Seltzer  Springs,  vi.  385 

extra-capsular,  of  the  hip.  iii.  249 

varieties,  iii.  233 

on  Seven  Springs,  vi.  406 

fat-embolism  after,  iii.  238 

vicious  union,  treatment  of,  iii.  242 

on  Sharon  Springs,  vi.  438 

gangrene  after,  iii.  239 

Fract 

urt-l.ox.  iii.  240  (Fit:.) 

on  Shenandoah  Alum  Springs,  vi. 

green-stick,  iii.  23:! 

I'l.inum,  chancre  of,  ii.  63 

438 

gunshot,  viii.  13  (Fig.) 

Fi.inuni  lingUffi,  shortness  of  the,  \  ii. 

on  Sheldon  Springs,  vi.  438 

hsemorrhage  after,  iii.  238 

1<>(>.  114 

on  Silurian  Spring,  vi.  448 

impacted,  iii.  235 

Fnenum  prseputialis,  ii.  173 

on  Sparkling  Catawba  Springs,  vi. 

in  fragilitas  ossium,  iii.  254 

Frag 

tria  vesca,  vi.  002 

501 

incomplete,  iii.  233 

Frag 

litas  crinium,  iii.  478  (Fig.) 

on  Sparta  Springs,  vi.  501 

intercondyloid,  of  humerus,  iii.  247 

ossium,  i.  6t)4  ;  iii.  254* 

on  Spring  Lake  Magnetic  Spring, 

intra-articular,  iii.  234 

Frail 

98  (mineral  spring),  iii.  255* 

vi.  614 

intra  capsular,  of  the  femur,  iii.  249 

Fran 

boesia,  iii.  255* 

on  Stribling  Springs,  vi.  663 

longitudinal,  iii.  234 

luposa,  iv.  607 

on  Sulpho-saliue  Springs,  vi.  683 

multiple,  iii.  234 

Framework  substances,  iii.  256* 

Sulphur  Springs,  Tex.,  vi.  686 

necrosis  after,  v.  127  (Fig.) 

France,  deaf-mutt 's  in,  ii.  304 

on  Summit  Mineral  Spring,  vi.  687 

oblique,  iii.  234 

investigation  of  sudden  deaths  in. 

Summit  Soda  Springs,  vi.  687 

of  the  acetabulum,  i.  54*  (Fig. ) 

ii.  3(13 

on  Sweet  Chalybeate  Springs,  vi. 

of  (he  acromion,  iii.  245 

wii 

ies  of,  vii.  767.  773.  777 

690 

"i  Hie  ankle,  iii.  254 

Franciscea  nniflora,  iv.  688 

on  Sweet  Springs,  Mo.,  vi.  691 

of  the  arm,  iii.  245 

Fran 

.Mila,  i.  710  (Fig.    ;  iv.  461 

on  Sweet  Springs,  \V.  Va.,  vi.  691 

of  the  astragalus,  iii.  254 

Fran 

julin,  i.  717 

on  Tate  Epsom  Spring,  vi.  740 

of  the  base  of  the  skull,  treatment 

Fran 

eel's  pneumonia  bacillus,  v.  725 

on  The  Geysers,  iii.  329 

of,  viii.  225 

Fran 

cenhausen,  iii.  257* 

on  Ukiah  Vichy  Springs,  vii.  375 

of  the  calcaneum,  iii.  254 

Fran 

tenia,  iii.  257* 

on  Underwood  Spring,  viii.  556 

of  the  clavicle,  iii.  243 

Fran 

kintense,  v.  296 

on  Variety  Springs,  vii.  601 

of  the  coraooid    process,    iii.    245  ; 

Fran 

kland  and  Armstrong's  process 

on  Versailles  Springs,  vii.  628 

vi.  298  (Fig.) 

of  analyzing  water,  vii.  698 

ou  Vichy  Springs,  Cal.,  vii.  654 

of  the  coronoid  process,  iii.  247 

Fran 

dinization,  treatment  by,  ii.  650 

on  Wah  -  Wah  -  Sum       Magnetic 

of  the   cranium,  treatment  of,  iii. 

Fran 

it's  operation,  v.  197 

Spring,  vii.  695 

526  ;  viii.  223 

Franzenbad,  iii.  257* 

on  Warm  Springs,  Ga. ,  vii.  695 

of  the  epicondyle  of  humerus,  iii. 

Franz-Josef    (mineral     spring),    iii. 

on  Warm  Springs,  N.  C. ,  vii.  696 

246 

258* 

on  Warm  Springs,  Va. ,  vii.  696 

of  the  femur,  iii.  248 

Frasera,  iii.  321 

on  West  Baden  Springs,  vii.  734 

Hodgen's  suspension  splint  in  the 

Fraxin,  i.  383 

on  White   Sulphur   Sorings,   Cal., 

treatment  of,  vi.  688  (Fig.) 

Fraxinella,  white,  iii.  259* 

vii.  747 

of  the  fibula,  iii.  253 

Fraxinus  americana,  i.  383 

on  White   Sulphur    Springs,    La., 

of  the  fingers,  iii.  248 

excelsior,  i.  383  ;  iv.  641 

vii.  747 

of  the  fool,  iii.  254 

ornus,  i.  383  ;  iv.  640 

on  Wilhort's  Soda  Springs,  vii.  763 

of  the  forearm,  iii.  247 

Free 

kle,  iv.  474 

on  Wolf  Trap  Lithia  Spring,  vii. 

of  the  great  trochanter,  iii.  250 

Freeborn,  George  Cornell,  on  histo- 

784 

of  the  hand,  iii.  248 

logical  technique,  iii.  658 

on  Yellow  Springs,  viii.  72 

of  the  humerus,  iii.  245 

on 

staining    and     cultivation    of 

on  Yellow  Sulphur   Springs,  viii. 

with  dislocation,  ii.  494 

micro-organisms,  iv.  763 

72 

of  the  leg,  iii.  253 

Freezing,  death  from,  ii.  228 

Fowler,  George  R.,  on  diseases  and 

of  the  lower  jaw,  iv.  246  (Fig.) 

Frek 

nwalde    (mineral     spring),    iii. 

injuries  of  the  frontal  sinuses, 

of  the  malleoli,  iii.  254 

259* 

iii.  260 

of  the  metacarpal  bones,  iii.  248 

Freiersbach    (mineral     spring),    iii. 

on  injuries  and  diseases  of  the  pa- 

of the  metatarsal  bones,  iii.  254 

259* 

tella,  v.  521 

of  the  neck  of  the  femur,  iii.  249 

Freire's   yellow   fever   micrococcus, 

Fowler's    anteversion    pessary,    vii. 

and      dislocations,      differential 

viii.  49  (Fig.) 

450  (Fig.) 

points,  ii.  505 

Fremitus,  vocal,  ii.  81 

Fowler's  solution  (arsenical),  i.  343 

of  the  olecranon,  iii.  247 

French,  James  M.,  on  calcification, 

germicidal  action  of,  iii.  326 

of  the  patella,  iii.  252  ;  v.  523  (Fig.) 

i.  743 

Fox-fat,  iii.  43 

of  the  penis,  v.  564 

on 

cheloid,  ii.  77 

Foxglove,  iii.  231*  (Fig.) 

of  the  radius,  iii.  248 

on 

cirrhosis,  ii.  174 

Fox  Springs,  iii.  233* 

of  the  scaphoid  bone,  iii.  254 

on 

cirrhosis  of  the  liver,  iv.  543 

Fractures,  iii.  233*  (Fig.) 

of  the  skull,    treatment,    iii.    526; 

on 

condyloma,  ii.  260 

accompanying    luxation     of     the 

viii.  223 

on 

echinococcus  of  the  liver,  iv. 

shoulder,  ii.  494 

of  the  surgical  neck  of  the  humerus, 

548 

aneurism  following,  iii.  239 

iii.  246 

on 

Facferngen,  iii.  15 

articular,  iii.  234 

of  the  sustentaculum  tali,  iii.  254 

on 

Falkenstein,  iii.  27 

by  direct  violence,  iii.  236 

of  the  thigh,  iii.  248 

on 

Faulenseebad,  iii.  49 

by  indirect  violence,  iii.  236 

in  children,  iii.  251 

tin 

Fecamp,  iii.  52 

by  muscular  action,  iii.  236 

of  the  tibia,  iii.  253 

on 

feigned  disease,  iii.  58 

Colles',  iii.  248 

of  the  ulna,  iii.  248 

on 

Fellathalquellen,  iii.  61 

comminuted,  iii.  235 

of  the  upper  jaw,  iv.  240 

on 

Felsenquelle,  iii.  61 

complete,  iii.  234 

of  the  wrist,  iii.  248 

on 

Fermanagh,  iii.  61 

complications  of,  iii.  238 

reduction  of,  iii.  239 

on 

Fettquelle,  iii.  65 

compound,  iii.  235 

repair  after,  iii.  237 

on 

fever,  iii.  66 

treatment  of,  iii.  242 

splints  for,  iii.  240 

on 

Fideris,  iii.  155 

delayed  union  after,  iii.  242 

spontaneous,  iii.  236 

on 

Fitero,  old  and  New,  iii.  164 

dentate,  iii.  234 

supra-condvloid,    of   humerus,  iii. 

on 

Flinsbcrg,  iii.  160 

depressed,  iii.  234 

246 

on 

Foncaoude,  iii.  197 

dressing  of,  iii.  239 

symptoms,  iii.  236 

on 

Forbach,  iii.  221 

embolism  after,  iii.  238 

toothed,  iii.  234 

on 

Forges,  iii.  230 

etiology,  iii.  236 

transverse,  iii.  234 

tm 

Fortuna,  iii.  231 

extension  in  the  treatment  of,  ii. 

treatment,  iii.  239 

on 

Frailts.  iii.  255 

773  (Fig.)  ;  iii.  241 

Y-shaped,  iii.  234 

on 

Frankenhausen,  iii.  257 
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Gage's  carmine  solution,  iii.  674 

Gall-stones  (continued) : 

Ganglion  (continued) : 

Gagnele's  method,  v.  198 

intestinal  obstruction  bv,  iv.  153, 

sphenopalatine,  ii.  326  (Fi<r- 1 ;  viii. 

Gait,  cerebellar,  v.  684 

564 

509  .Fi- ;.) 

diagnostic  significance  of,  v.  684 

location  of,  iv.  561 

spinal,  viii.  477 

in  general  paresis,  iv.  108 

massage  in,  iv.  666 

superior  cervical,  viii.  508  (Fig.) 

in  paralysis  agitans,  v.  496 

nuclei  of,  iv.  562 

Waited,  viii.  507  (Fig.) 

of  the  insane,  iv.  66 

number,  iv.  561 

Ganglion  cell-,  v.  146  (Fig.) 

Galactocele,  viii.  89 

occlusion  of  gall-ducts  bv,  iii.  291, 

atrophy  of,  in  general  paresis,  iv. 

Galactagogues,  iii.  286* 

292 

109 

Galactorrhea,  vi.  72 

pain  in,  v.  455 

changes  in  the.  in  insanity,  iv.  71 

Galanga  ;  galangal,  iii.  287,*  330 

pathology,  iv.  562 

with  a  spiral  fibre-process,  v.  147 

local  use  of,  in  chronic  nasal  ca- 

prognosis, iv.  565 

Ganglion-neuroma,  v.  169 

tarrh,  viii.  274 

prophylaxis,  iv.  566 

Ganglionic  nervous  system,  viii.  505 

Galbanum.  iii.  286* 

relation  of,  to  cancer  of  the  gall- 

(Fig.) 

compound  pills  of,  i.  382 

bladder,  iii.  295 

Gangrene,  iii.  297*  (Fig.) 

constituents  of,  i.  233 

size,  iv.  561 

and  contusion,  differential  diagno- 

source of,  i.  382 

solution  of,  in  the  body,  iv.  566 

sis  of,  ii.  285 

Galea  capitis,  iii.  34 

specific  gravity,  iv.  561 

complicating  diabetes,  ii.  421 

Galen,  bandage  of.  i.  470  (Fig.) 

structure,  iv.  560 

definition,  iii.  297 

Galen's  vein,  viii.  238 

symptoms,  iv.  563 

diabetic,  iii.  301 

Galeodes,  v.  748  (Fig.) 

treatment,  ii.  112,  116  ;  iv.  566 

diphtheritic,  iii.  301 

Galezowski's  method,  v.  198 

Gallaudet,  Edward  M.,  on  the  sign 

dry,  iii.  300 

operation,  v.  198 

language,  and  combined  sys- 

etiology, iii.  298 

Galipea  cusparia,  i.  231 

tem   of   instruction   for   deaf- 

following  a  fracture,  iii.  239 

Galium,  ii.  166 

mutes,  ii.  380 

following   shot   injuries,  viii.    19. 

aparine,  ii.  178 

Gallertschicht,  ii.  146  (Fig.) 

22,  27 

Gallbladder,  abscess  of,  iii.  293 

Gallic  acid,  iii.  296* 

from  fright,  iii.  50 

absence  of,  in  the  horse,  vii.  646 

germicidal  action  of,  iii.  324 

hospital,  iii.  302 

and  gall-ducts,  diseases  of,  iii.  287* 

Galls,  v.  253  (Fig.) 

in  children  (noma),  iii.  301 

artificial  union  of,  to  duodenum, 

Gallus  Bankiva  domesticus,  ii.  640 

moist,  iii.  299 

ii.  537  (Fig.). 

Gait's  trephine,  vii.  245  (Fig.) 

of  the  hand  and  fingers,  i.  320 

cancer  of,  iii.  294 

Galvanism,  treatment  by,  ii.  650 

of  the  lung,  sputa  of,  ii.  770 

catarrhal  inflammation  of,  iii.  287 

Galvanizing  iron,  nuisauce  from,  vii. 

of  the  penis  after  circumcision,  ii. 

congenital  defects  of,  iii.  295 

208 

174 

dangers  of  tapping,  ii.  538 

Galvano-cautery,  ii.  8,  658  (Fig.) 

of  the  skin  from  pressure,  ii.  394 

dropsj-  of,  ii.  117 

in  rhinitis,  ii.  2 

of  the  tongue,  vii.  110 

enlargement  of  the,  i.  17  ;  iii.  293 

Galvano-puncture  in  the  treatment  of 

of  the  vulva,  vii.  694 

inllammation  of,  ii.  117 

aneurism,  i.  214,  226 

pathology,  iii.  298 

measurements  of,  vii.  658 

Gambetta,  brain-weight  of,  viii.  163 

relapsing,  iii.  300 

morbid  growths  of,  iii.  294 

Gambir,  ii.  3.  166 

senile,  iii.  300 

operations  on,  ii.  112,  537  ;  iv.  566 

Gamboge,  iii.  296*  (Fig.)  ;  vi.  103 

.symmetrical,  of  the  extremities,  i. 

parasites  in,  iii.  295 

Gam  bogie  acid,  iii.  297 

387  ;  ii.  171  ;  iii.  300  ;  v.  202 

purulent,  ulcerative,  and  croupous 

Gametes,  viii.  441 

varieties,  iii.  297 

inflammation  of,  iii.  290 

Gammacism,  vi.  617 

white,  iii.  300 

rupture  of  the,  i.  14 

Gammeleira,  juice  of,  for  anchylos- 

Gangrenous  chancre,  ii.  62 

tumor  of,  from  gall-stones,  iv.  564 

toma,  v.  134 

dysentery,  ii.  552 

Gall-ducts,  cancer  of,  iii.  295 

Gamogenesis,  viii.  441  (Fig.) 

erysipelas,  ii.  719 

catarrhal  inflammation  of.  iii.  287 

Ganglia,  v.  147 

Gannett,  "W.  W. ,  on  abscess,  i.  30 

congenital  closure  of,  iii.  292 

articular,  iii.  297 

on  adipocere.  i.  80 

congenital  defects  of,  iii.  295 

basal,  tumor  of,  symptoms,  i.  678 

on  albuminoid  degeneration,  i.  101 

foreign  bodies  in,  iii.  291 

cranial,  connected  with  the  sym- 

on amyloid  degeneration,  i.  173 

hydatid  disease  of,  iii.  296 

pathetic,  viii.  509  (Fig.) 

on  anasarca,  i.   199 

occlusion  of,  iii.  291 

intra-cardiac,  i.  560 

on  ascites,  i.  382 

purulent,  ulcerative,  and  croupous 

postoptic,  viii.  176 

on  post-mortem   examinations,  v. 

inflammation  of,  iii.  290 

simple  cystic,  iii.  297 

783 

stenosis  and  occlusion  of,  iii.  291 

spinal,  connected  with  the  sympa- 

on the  pathology  of  the  blood,  i.  568 

worms  in,  iii.  291,  292,  295 

thetic,  viii.  509  (Fig.) 

Gant's  incision,  v.  198 

Gall  stones,  ii.  116,  256  ;  iii.  292  ;  iv. 

sympathetic,  viii.  506  (Fig.) 

operation  for  anchylosis  of  the  hip, 

560 

tendo-vaginal,  iii.  297 

v.  198.  392  (Fig.) 

alkalies  in  the  treatment  of,  ii.  109 

visceral  sympathetic,  viii.  510 

Gaping,  viii.  37 

as  a  cause  of  abscess  of  the  liver, 

Ganglion,  i.  320  ;  iii.  297* 

Garbage,  cremation  of,  vi.  413 

iv.  537 

compound,  vi.  773 

disposal  of,  vi.  411  (Fig.) 

as  a  cause  of  cysts  of  the  pancreas, 

ciliary,  sensitive  root  of.  ii.  326 

Garcinia  Hanburii,  iii.  296  (Fig.) 

v.  480 

cranio-cervical,  viii.  508  (Fig. ) 

indica,  iii.  297 

cholagogues  in  the  treatment  of, 

habenulte  of  the  brain,  viii.  174 

morella,  iii.  296 

ii.  Ill 

of  the  pneumogastric  nerve,  ii. 

Gardner.  William,  on  Battey's  oper- 

cholecvstectomy  for,  ii.    114 ;  iv. 

330 

ation,  i.  479 

567 

impar,  viii.  507  (Fig.) 

on  bladder  and  urethra  in  the  fe- 

cholecystotomy for,  ii.  116  ;  iv.  566 

interpeduncular,  viii.  175 

male,  i.  517 

classification  of,  i.  499 

intervertebral,  viii.  477 

on  recto-vaginal  fistula,  vi.  148 

color,  iv.  561 

jugular,  of  the  ninth  nerve,  ii.  329 

Gargles,  iii.  808* 

complications,  iv.  564 

(Fig.) 

in  the  couch  of  phthisis,  ii.  315 

cutaneous  biliary  fistula  from,  iv. 

of  Soemmering,  viii.  175 

Garlic,  iii.  303* 

565 

of  the  trunk  of  the  pneumogastric 

as  an  expectorant,  ii.  768 

diagnosis,  iv.  564 

nerve,  ii.  330 

Garlic  agaric,  iii.  276 

elastic   bandage   in  the  treatment 

of  Wrisberg,  viii.  510 

Garrod's  theory  of  gout,  iii.  372 

of,  iv.  566 

opticum  basale,  v.  343 

Gartner,  duct  of,  iii.  195 

etiology,  iv.  562 

otic,  of  sympathetic,  ii.  326  (Fig.) 

Gas,  carbonic  acid,  i.  761.  See  also 

form,  iv.  561 

petrous,  of  ninth  nerve,  ii.  329(Fig.) 

Carbonic  acid. 
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dosU,  vi.  642 
etiology.  \  i-  I 

•  I  anatomy,  \  i.  8 10 
obstructive,  L  19 
phj  -.1   i;i  l 

QOSiS,    \  I 

■j  mptoms,  \i.  t\v> 
■    \ i   648 
I .  gaatro- 

[••II. V      ill 

Uarrh,  ii 
Qastric digestion,  chemistry  of,  ii.  4<>5 
Gastric  fever,  I 

irritability,   arsenic    In  the 
treatment  or,  I 
I  •  mpoaition  of,  ii.  46 I 

1 1? 

( .  L59 

i  subacute    1 1 
clinical  history,  1 1 

■■ 

in< 

-\  mpt  m 

chronic,  vi  I 

renlial  diagnosis  of,  i.  1H 
clinical  i. 

inUTNii'tial.  \  I 
morbid 

i 

;  I    I 

I    I 
I 


tlal  d  181 

;  v.i 

447 

Gaultberia,  oil  i 

Gaultbi  7- . 

tberilene, 

'. 

on  in-grow  n  toe  nail,  h 
on  poultices,  \  iii.  I 
on  ibo<  k,  m 

neral  ipring),  iii.  506* 
Gtjurung's    antevensiou    | ■•  --.ir\-.    v. 
61? 
and    Mi 

iratus  'if.  .       7 
■  ■  . 

intidotal  value  of,  L  "-41 
as  i  culture  medium,  i'. 
in  the  prevention  of  <  urdliug  in 

milk,  vi: 
ptomaines  from  putrid,  vi  I  ; 
[nous  principles,  i.  1 19 
Qelsemlnine,  it 

:i.  ill  111.   iv.  2 

:i-  a  motor  depressant,  i    86 
in  emmenagogue,  ii 
mpervirens,  it 
iture,  v   198    I 
Gemellus  Inferior  mu  malies 

of,  I 

iperior  m  i 
18 
Qemlna  corpus  quadrigeminum,  viii 

128    : 
Qemmation  of  cells,  viii.  I 
ral  electrization,  ii  I 
,1  paralysis  "f  the  insane,  Iv. 

40,  104* 

Generations,  alternation  of,  viii.  444 
Qeniculate    bodt     i:v<  mal,    <>f  the 

brain,  viii.  174 
Geniculate  arteries,  \  iii.  1 
Geniculums,  geniculate  bodies,  viii 

181    I 
Genio  li\"  glossus  mui 

of, 
Genio  byoid   m  i 

Genista,  vi 

oparia,  i    108 
tlnctoria,  i.  Tin 
Genital  oi  e  In  dia- 

betes,  ii.  421 
ii  /.nil  of  the,  ii.  r 

mal,  in  woman,  vil.  560   1   _• 

(  Eamlnalion  <>f.  iii   416 
herpes  "f  the,  iii   I 
male,  malformations,  injurk  • 
<  ;h-  of  in 
crural  n<  rve,  viii 
u>- urinary  neuroses,  ill   817* 
' 
which    disqualify    I 
im  nt .  ii    750 

diphtheria  of,  Ii  471 

310 
uning,  ii 
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.in    viii    ' 
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48 
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of  In  ruia.  iii.  6 
!i.  tubal   tonsil  of, 
■  rrli.  viii 

■ 

□    met  In 

1 

I 

864 

iuvcstiiriitiun  of  sudden 
ii 

wines  uf.  vii 
Germicides,  iii 
Qermii 

•:il  (INk.   : 

•  Jin  i    i.  300 

■  Hum,  ii.  690 
(Fi| 

ii.  290 
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vii.  II 

uterine,  vi.  1.      Se<    I'rt      a  ,ry. 
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-ki  tch  of  the,  iii 

88" 

rivale,  L 

urlmnuin.  i.    U 
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the,  iii  88$* 

ills    Ml.  ll, 

Giampi  in    Lowi  ;.u  rg  mi  ihoi 
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H 

:7n 
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I 
in  ;   9 

pre  ss  of  <  ohm  inusness, 

ii.  I 
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Gaa. 

Vine  Mplints. 


Giesshiibl-Puchstein,  iii.  329* 
Gig  for  physicians'  use,  vii.  602 
Gigartina  speciosa,  a  source  of  agar- 
agar,  iv.  768 
spinosa,  ii.  TIT  ;  v.  27 
Gihou,  Albert  L.,  on  naval  hygiene, 
iii.  T66 
on  naval  medical  service,  v.  107 
on  physical  measurements,  v.  667 
on  transportation  of  the  disabled 
on  ship-board,  vii.  238 
Gihon's   naval    ambulance   cot,    vii. 

239  (Fig.) 
Gila  monster,  vi.  167  (Fig.) 
feeble  toxic  action  of,  viii.  449 
venom  of,  vi.  171 
Gilders,  diseases  of,  v.  279 
Gilead,  balm  of,  v.  98 
Gill-clefts,  origin  of  the,  iii.  180  (Fig.) 
Gillenia  stipulacea,  iv.  209 

trifoliata,  iv.  209 
Gillenin,  iv.  209 

Gillc.s  de  Tourette's  disease,  ii.  287 
Gillette,  Walter  K. ,  on  the  change  of 

life,  ii.  73 
Gillyflowers,  v.  77 

Gilrov  Hot  Mineral  Springs,  iii.  329* 
Gilsland  Spa,  iii.  329* 
Gimbernat's  ligament,  iii.  392  (Fig.) 
Gin,  iv.  264  ;  vii.  779 
artificial,  iv.  265 
cotton,  ii.  311 
Ginger,  iii.  329*  (Fig.) 
Gingerol,  iii.  330 
Ginglymi,  i.  371 
Ginseng,  American,  vi.  293 
Gioppi's  operation,  v.  198 
Giraffe  (dengue),  ii.  395 
Giraldes.  organ  of,  vii.  30 
Girdle  sensations,  i.  10 
Glabella,  relation  of  the  ophryon  to, 

viii.  202 
Glacial  acetic  acid,  i.  57 
caustic  action  of,  ii.  5 
Gland  or  glands,  vi.  363  (Fig.) 
accessory  thyroid,  viii.  549 
axillarv,  i.  456  (Fig.)  ;  viii.  394 
Bartholin's,  i.  475  (Fig.) 
bronchial.     See  Bronchial  glands. 
Brunner's,  iv.  172 
ceruminal,  hypersecretion  of,  i.  419 
connective  tissue  of,  ii.  272  (Fig.) 
deep  cervical,  v.  119 
forms  of,  vi.  363  (Fig.) 
gastric,  vi.  631  (Fig.) 

secretion  of  the,  vi.  377 
intestinal  and  mesenteric,  changes 
in,    in   typhoid   fever,    iii.    87 
(Fig.) 
atrophy  of,  in  the  etiology  of  in- 
fantile diarrhoea,  ii.  437 
lachrymal,  concretions  in,  ii.  260  ; 
iv.  367 
cyst  of,  iv.  367 
enlargement  of,  v.  367  (Fig.) 
extirpation  of,  iv.  367 
hypertrophy  of,  iv.  366 
inflammation  of,  iv.  366 
luxation  of,  iv.  366 
neuralgia  of,  iv.  366 
new-growths  of,  iv.  367 
lymphatic,    viii.    387.      See   Lym- 
phatic glands. 
mammary,    in   the   female,  i.    685 

(Fig.).     See  Mamma. 
Meibomian,  viii.  466 
mesenteric,  iv.  170,  748 
Montgomery's  increase  of,  in  preg- 
nancy, vi.  4 


Gland  or  glands  (continued)  i 
of  the  groin,  iii.  388 
of  the  skin,  viii.  464  (Fig.) 
of  the  vulva,  vii.  590 
of  Tyson,  ii.  172 

pancreatic,  secretion  in  the  vi.  373 
parotid,   v.    120    (Fig.).      See    also 

Parotid  <jl<i ml. 
pineal,  viii.  133.  175 
prostate,  vi.    39   (Fig.).     See   also 

Prostate  gland. 
racemose,  vi.  364  (Fig.) 
salivary,  vi.  366  (Fig.) 

secretion  in  the.  ii.  446  ;  vi.  366 
sebaceous,  viii.  465  (Fig.) 
concretions  of.  ii.  260 
disease  of,  ii.  255 
retention  cysts  of,  i.  410  (Fig.) 
sexual,  derived  from  coelom,  ii.  223 
solitary,  of  the  intestine,  iv.  169 
submaxillary,  v.  120  (Fig.) 
sweat,  viii.  464  (Fig.) 

secretion  in  the,  vi.  378 
thymus,  vii.  90 
thyroid,  vii.  92 

operations  upon,  viii.  545 
tuberculous  disease  of,  vii.  274,  307 
tubular,  vi.  363  (Fig.) 
Tyson's,  viii.  466 
urinary,   derived  from  ccelom,  ii. 

223 
vulvo-vaginal,  i.  475  (Fig.) 
inflammation  of,  vii.  693 
Gland-cells,  microscopic  changes  in, 
concerned  in  digestion,  ii.  448 
(Fig.) 
Gland  epithelium,  ii.  T10 
Gland-tissue  tumor,  i.  77  (Fig.) 
Glanders,  iii.  330*  (Fig.) 
as  a  cause  of  laryngeal  stenosis,  iv. 

433 
bacillus  of,  ii.  283  :  vi.  338 
chronic,  in  a  horse  autopsy,  vii.  652 
course  of,  iii.  331 
etiology  of,  iii.  333 
in  man,  iii.  333 
chronic,  iii.  335 
diagnosis,  iii.  336 
etiology,  iii.  333 
illustrative  cases,  iii.  336 
morbid  anatomy  of,  iii.  334 
prognosis,  iii.  336 
symptoms,  iii.  334 
treatment,  iii.  337 
inoculation  experiments  in,  iii.  333 
micrococcus  of,  ii.  283  ;  vi.  338 
pathology  of,  iii.  331 
synonyms  of,  iii.  331 
Glandule  aberrantes  of  the  mamma, 
i.  685 
agminate  of  the  small  intestine,  iv. 

169  (Fig.) 
socire  of  the  small  intestine,  iv.  169 
(Fig. ) 
Glandular  theory  of  contagion,  ii.  283 
Glaus  penis,  chancre  of.  ii.  <;;; 
condyloma  of,  ii.  260  (Fig.) 
inflammation  of,  iii.  361 
strangulation  of,  in  paraphimosis, 
v.  510 
Glass  lenses,  optic  properties  of,  i.  42 
Glass,  soluble,  vi.  448 
Glass  splints,  vi.  608 
Glassblowers,  diseases  of,  v.  279 
Glassblowers'  patch,  vii.  110 
Glass-wool  for  surgical  dressings,  i. 

265 
Glasses,  correction  of  myopia  by,  v. 
93 


( Haulier's  salt,  vi.  102,  493 
Glaucoma,  iii.  33T*  <  Pig.) 

absolute,  iii.  340 

acute  inflammatory,  iii.  339 

acute  simple,  iii.  33T 

as  a  cause  of  blindness,  i.  585 

chronic  inflammatory,  iii.  339 

chronic  simple,  iii.  337 

contraction    of   the   visual  field  in, 
vii.  670 

fulminans.  iii.  339 

hemorrhagic,  iii.  340 

iridectomy  in,  iv.  212 

morbid  anatomy  of,  iii.  341 

primary,  iii.  337 

prognosis  of.  iii.  ;i  13 

relative  frequency  of  tin-  forms  of, 
iii.  340 

secondary,  iii.  340 

prevention  of,  by  iridectomy,  iv. 
212 

subacute,  iii.  339 

theories  of,  iii.  341 

treatment  of.  iii.  343 

varieties  of.  iii.  337 
Glechoma  heredacea,  iv.  232 
Gleet,  iii.  367 

in  the  ctiolosry  of  condyloma,  ii. 
261 
Gleichenberg,  iii.  344* 
Gleisweilcr.  iii.  344 
Glenn  Springs,  iii.  344* 
Glenoid  fossa,  vi.  444  (Fig.) 
Glenwood  Springs,  Col.,  iii.  344* 
Glioma,  iii.  344*  (Fig.) 

definition  of,  iii.  401 

diagnosis,  i.  679 

of  the  kidney,  iv.  296 

of  the  optic  nerve,  ii.  812 

of  the  retina,  ii.  811  (Fig.) 
Glio  sarcoma  of  the  optic  nerve,  ii. 
812 

of  the  retina,  ii.  811  (Fig.) 
Globes,  concentric,  of  squamous  epi- 
thelioma, i.  771 
Globinometer  of  Gowers,  i.  548  ( Fig. ) 
Globuliroeter  of  Mantegazza,  i.  545 
Globulus,  nucleus  globuliformis,  lo- 
cation, viii.  128 
Globus  hystericus,  ii.  330  ;  iii.  809 

pallidusof  the  lenticularis,  viii.  172 
Glomeruli  of  the  kidney,  iv.  270 

olfactorii,  viii.  183 
Glono'l'n,  v.  192.     See  Xitw-g/i/n  rim: 

Glossina  morsitans,  v.  754 

Glossitis,  vii.  107,  115 

marginate  exfoliative,  vii.  109 

sclerosing,  vii.  112 
Glossodynia  exfoliativa,  vii.  110 
Glossopharyngeal    nerve,    ii.     329 

(Fig-:) 
Glossoplegia,  iii.  79K  ;  vii.  u<; 
Glossy  skin,  iii.  347* 
Glottis,  (edema  of.  iii.  847*  'Fig.) 

spasm  of.  in  croup,  ii.  342 
tracheotomy  in.  vii.  165 

stenosis  of,  tracheotomy  in,  vii.  160 
Glove    alphabet    for    deaf-mutes,    ii. 

:;7!)  (Fig.) 
Glucose,  vi.  675 

adulteration  by,  iii.  200 

in  urine,  vii.  428 

manufacture  of,  vii.  202 
Glucoeides,  i.  72 

terminations  expressing,  i.  71 

Glucosuria,    ii.    416.      srr    hiaiicus 

meUitus. 
Glue,  manufacture  of,  vii.  201 
Glue  splints,  vi.  612 
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Inflamm 

ophthalmoscopy  ii 

influi                                           nality 

upoi 

|.t 

' 

i)  mptom 

llli:                                                   IS 

bj  m| 

sj  nonj  ii. 

•  ■  •■ 

urethral                                  858 

1 

387 

■ 

ophthaltn 

Ulll: 

Gold,  iii. 

rheumatli                          '.'14 

,1  action  of,  ii 

chloride,   uutiw 

• 

mounlii 

reflnl 

foi 

'  • 

in 

iii.  6 

poisoning  bj  .  iii   8 

< . 

1 

Golden  hair  wash,  ii 

990 

< 

540 

oil  of,  iii.  168 

■ 

Glyi  ii 

1 .            suture  in  • 

" 

1 .                                     .  iiiin    iii 

iii   1 

j".<; 

Goldschmidt,    B    A 

1 

trades,  vil   198 

il  of    Nil. 

■  ii.  ii.  417 

Goldsmith,  r7n    1!  .  on  feigned  In- 

pium,  ii 

foi  mation  :uul  destination  of 

■    v7 

in  muscular  tissue,  \    71 

'  ■     ■l-milli*.  i 

. 

in  \\  liii<-  blood-coi  |                  S50 

liL  855# 

Glycohaemi                 of,  ii.  41? 

<■    1  column 

! 

849 

iKi. 

-'  .  \ii.  786 

j  uri.-i.  ii    180 

rrona,  iii 

.  lucocides,  i    7-.' 

in,  \iii.  8  9    : 

Gouli                          198 

mria,   ii.    416      -               /'<•'• 

- 

" 

Gourd 

clinical  significant  e  of,  \  ii 

in  urine,  vil  440 

(nun.  iii 

action  "f  the  sympathetic  in. 

olobus  cundUrango,  ii.  : 

ma  in.  ii 

bma,  in  88  " 

. 'iin  ni  of.  iii 

in  ' 

abortive  treatment  of,  i; 

albuminuria  in.  ii 

in  -\  pkilis,  \  i    781 

appearance  of  the  urine  In,  \ 

•    ii    140 

Glucuronic  add  formed  bj  copaiba 

sj  pbilitic  da<  ly litis,  diagnosis 

in  :                        ii.  890 

as  a 

of.  il 

<;i\i  v  rrh.t in. "i \     506 

balanitis  in.  11 

hand  in,  iii.  508 

j  i  rln/  i    i\     506    1 

bastard,  iii.  856 

,    .■.    508     ^     890 

bubo  followii          :   I 

lil< 

1  V     .")( IH 

nata   It. 

chordee  in,  iii 

character  «'f  the  i 

typli 

i  limine,  iii.  1 

chronic,  sj  mptoms  "f.  iii  1 

Glycyrrliizin,  i-. 

i    m plications  of,  iii   858 

treatment  of,  iii. 

immoniated,  i\    SOB 

v  I «-rii i>  in.  iii 

clin 

Gmelin'i  test   f"r  bile  pigments,  i. 

irative  treatment  of.  iii   81 

of 

litis  in.  iii. 

diet  in.  ii.     n 

GmQnden    iii         ■ 

diagnosis  <>f.  iii 

Ebsti 

ibalium, 

•  pididymitis  in.  ii;. 

:  nal  <  :il   ill.  ii: 

Guatbic  Index,  iii  •'( 

in  the  etiology    "f  condyloma,  ii. 

fibrous  tissues  in,  iii 

861 

i\  "f.  iii. 

iwder,  ii   1 56 

in  women,  iii.  869  ;  vil 

1  •                                  m,  iii.  280 

definition,  \ii.  581 

0 ; 

diagnosis,  \  Ii,  58 1 

iii    :*90 
hepatic  theorj  "f  iii  1 

Gobl<  • 

850* 

phj  sical  signs 

history  of,  ii; 

i 

prognosis,  \  i 

in  animals,  iii 

lamei   i:.   on  tampon  "f  the 

source  "f  contagion,  vil.  591 

irregular   bj  mptoms  of,  iii 

MM 

-\  mptomi 

foints  in,  iii.  :i?4  .  viii. 

treatmenl    \.     594 

Kidneys  in,  ii; 

lal  fistula             'v" 

Inflammation  "f  veaicuhc  — "»tna 

larj  nv  in.  iii. 

\.  117 

lea  in.  in 

intents  in,  iii 

retli 

latent,  vil 

masked,  symptomB  "f.  iii 

-'.  formation  In 

■ 

neuralgia  in,  v.  188 

• 

lymphangitis  in.  i: 

neurosal  theory  of,  iii 

i«  of.    i                        800 
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iii  in  the  treatment  >>f.  ii. 
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Gout  (continued) : 

Grape  cure.  iii.  381*  ;  iv.  736 

Grinder's  asthma,  v.  278 

retrocedent,  iii.  377 

Grapes,  iii.  383* 

Griping  milk-mushroom,  iii.  283 

rheumatic,  viii.  338 

Grape-shot,  viii.  8  (Fig.) 

Gritti's  amputation,  i.  169  ;  v.  198 

massage  in,  iv.  664 

Grape-sugar  in  urine,  vii.  428 

Groin,  anatomical  relations  of  the.  i. 

skin  lesions  in.  iii.  375 

Graphospasm,  vi.  33  (Fig.) 

10  (Fig.) 

symptoms,  iii.  376 

Grasshoppers,  v.  750 

fascia  of  the,  iii.  37  (Fig.),  388,  392 

synovial  fluid  in.  iii.  375 

Grass  lizard,  vi.  173 

-lands  of,  iii.  388 

theories    regarding   the   causation 

Gratiolet,  optic  fibres  of,  vii.  51 

medical  and  surgical    applied  an- 

of, iii.  371 

Gratiolet's  bundle,  viii.  183.  188 

al y  of,  iii'.  387*  (Fig.) 

the  urine  in,  iii.  374 

Gratiolin,  iii.  799 

testis  in,  iii.  309 

treatment  of,  iii.  377 

Gratiolinic  acid,  iii.  799 

Grooms,  diseases  of.  v.  279 

water  treatment  of.  i.  464 

Gratiolus  officinalis,  iii.  799 

Grosswardein,  iii.  894 

Gowland's  cosmetic  wash.  ii.  309 

Gratiosolin,  iii.  799 

Ground  ivy,  iv.  232 

Boyreaud's  method  for  the  cure  of 

Grave-diggers,     unhealthfulness    of 

Ground  pine,  i.  718  ;  ii.  57 

Dupuyt  ten's    contraction,   iii. 

occupation  of.  ii.  333 

Ground  plum,  i.  116 

161 

Gravel,  iii.  383*  ;  iv.  510 

Groundsel,  iii.  394* 

Graafian  follicles,  v.  434 

Graves'  disease,  ii.  763  ;  v.  198 

Ground-water,  vi.  495 

changes   in,  preceding    menstrua- 

Graves, wines  of.  vii.  768 

character  of,  vii.  720 

tion,  iv.  727 

Gray  agaric,  iii.  276 

Growing-pains,  v.  154  ;  viii.  345 

development  of,  v.  434 

Gray  powder,  iv.  738 

Growth,  iii.  394* 

discus  proligerus,  v.  437 

Grayson  Springs,  iii.  385* 

as  a  function  of  cells  and  tissues, 

formation  of,  v.  437 

Grease,  in  the  horse,  ii.  318 

iii.  399 

membrana  granulosa,  v.  437 

Grease,  removal   of,  from  skeletons. 

definition  of,  iii.  399 

number  of,  at  birth,  v.  435 

See  under  Skeletons. 

laws  of  mammalian,  iii.  397 

Grabalos  (mineral  spring),  iii.  380* 

Grease-traps,  iii.  440 

literature  of,  iii.  400 

Gracilaria    lichenoides,    a  source  of 

Great  Britain  anil  Ireland,  deaf-mutes 

of  cells,  iii.  399 

agar  agar,  iv.  768 

in,  ii.  364 

of  children,  iii.  396 

Gracilis  muscle,  viii.  541  (Fig.) 

schools  for  deaf-mutes  in,  ii.  376 

of  guinea-pigs,  iii.  397 

anomalies  of,  v.  49 

Greek  Church,  marriage  laws  of,  ii. 

of  idiots,  iv.  102 

Gradle,  H.,  on  accommodation   and 

273 

of  infants,  iii.  395  :  iv.  12 

refraction,  i.  37 

Greeks,  gymnastic  exercises  among 

of  man,  iii.  394 

on  hypnotism,  iii.  788 

the,  ii.  757 

of  the  foetus,  iii.  394 

on  mydriatics,  v.  78 

Green,  J.  Orne.  on  purulent  inflam- 

Growths, pathological,  or  tumors,  iii. 

on  myopia,  v.  82 

mation  of  tympanum,  ii.  591 

400*  (Fig.).     See  also  Tumors. 

on  myotics,  v.  97 

Green,  John,  on  accommodation  and 

Gruber's  method  of  inflating  the  tym- 

on  physiology  of  perspiration,  v. 

refraction,  i.  50 

panic  cavity,  ii.  579 

612 

on  asthenopia,  i.  391 

Gruel,  ii.  531 

on  putrefaction,  vi.  109 

an  astigmatism,  i.  400 

Gruening's  magnet  for  the  removal 

on  syncope,  vi.  703 

on  diplopia,  ii.  475 

of   metallic    bodies    from    the 

on  visual  centres  in  the  brain,  vii. 

on  hemeralopia  and  nyctalopia,  iii. 

eye,  ii.  803  (Fig.) 

673 

605 

Guacin,  ii.  58  ;  iii.  407 

Graefe's  cystitome,  i.  800  (Fig.) 

on  hypermetropia,  iii.  775 

Guaco,  iii.  407* 

operation,  v.  198 

on     ophthalmoscope,    ophthalmo- 

Guadeloupe, vii.  741 

Graefe-Romberg  operation,  v.  198 

scopy,  v.  298 

history  of  yellow  fever  in,  viii.  39 

Grafeuberg,  iii.  380* 

on  optometry,  v.  349 

Guaiac,  iii.  407*  (Fig.) 

Grafts,  skin-,  vi.  457  (Fig.) 

on  presbyopia,  vi.  22 

as  an  emmenagogue,  ii.  676 

Grafts,  sponge-,  vi.  613 

on  spectacles,  vi.  502 

diaphoretic  action  of,  ii.  426 

Graham,   Douglas,   on  massage,    iv. 

Greene,    Nathaniel,  on    trusses,   vii. 

Guaiacol,  ii.  332 

643 

254 

Guaiaconic  acid,  iii.  408 

Graham,  James  E. ,  on  acute  articular 

Green's  apparatus   for  estimation  of 

Guaiacum  officinale,  iii.  407  (Fig.) 

rheumatism,  vi.  210 

urea,  vii.  411  (Fig.) 

Guaiaretic  acid,  iii.  408 

on  lepra,  iv.  474 

operation,  v.  198 

Guanidin,  v.  258 

on  pain,  v.  454 

test  types,  v.  198 

Guanin  gout  in  animals,  iii.  380 

on  the  plague,  v.  699 

Greenbrier  White  Sulphur  Springs, 

Guarana,  iii.  408*  (Fig.) 

Grain,  varying  value  of,  in  different 

iii.  385* 

Guaranine,  i.  740 

countries,  vii.  727 

Greencastle  Springs,  iii.  386* 

Guard   duty,  sanitary  aspect  of,  iii. 

Grains  of  paradise,  iii.  330 

Green-head  (fly),  v.  754 

763 

Gram,  vii.  731 

Greenheart,  i.  497 

Guddeu's  commissure,  vii.  674 

Grampus  (spider),  v.  748 

Greenleaf,  Charles  R.,  on  examina- 

ganglion, viii.  175 

Grams  method,  v.  198 

tion  of  recruits,  ii.  738 

Gu6rin's  method,  v.  198 

Granu  (mineral  spring),  iii.  380* 

Green  Spring,  iii.  386* 

Guillon  (mineral  spring),  iii.  409* 

Granatum,  v.  771  (Fig.) 

Green-stick  fracture,  iii.  233  (Fig.) 

Guinea  worm,  ii.  20,  527  (Fig.) 

Grancher's  sign.  v.  198 

Green  stools,  significance  of,  ii.  434 

Gullet.      See  (Exrypliaym. 

Grand  mal,  ii.  701 

Green  vitriol,  iv.  224 

Gum  ammoniac,  i.  137 

Grandrif,  Puy-de-Dome,  iii.  380* 

Greifenberg,  iii."386* 

arabic,  iii.  409* 

Grandry's  corpuscles,  v.  149  (Fig.) 

Greifswald,  iii.  386* 

in  the  prevention  of  curdling  in 

Granular  conjunctivitis,  ii.  266 

Greiss'  method  of  detecting  nitrites 

milk,  viii.  96 

Granulated  citrate  of  magnesium,  iv. 

in  water,  vii.  704 

benjamin,  i.  489 

617 

Grenadier's  carmine  solution,  iii.  674 

camphor,  i.  748 

Granulation,  iii.  380*  (Fig.) 

Grenada,  vii.  740 

elastic,  i.  750 

Granulation-sarcoma,  vi.  287 

Grenades,  viii.  9 

tragacanth,  vii.  213  (Fig.) 

Granulistics,  a  branch  of  physics,  ii. 

Grenzach,  iii.  386* 

Gumma,  iii.  410*  (Fig.)  ;  vi.  717 

23 

Greoulx,  iii.  386* 

and  connective-tissue  hyperplasia, 

Granuloma  of  the  choroid,  ii.  809 

Griesbach,  iii.  387* 

distinction  between,  iii.  411 

of  the  conjunctiva,  ii.  807 

Griffith's  mixture,  iv.  224 

bloodvessels  in,  iii.  411 

of  the  eyelid,  ii.  805 

pills,  iv.  224 

circumscribed,  iii.  410 

of  the  iris,  ii.  808 

Grindelia.  iii.  387* 

diffuse,  iii.  412 

of  the   lachrymal    sac  and  canali- 

as an  expectorant,  ii.  768 

general  characteristics  of,  iii.  410 

culus,  ii.  814 

robusta,  ii.  58 

giant  cells  in,  iii.  411 

681 
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Hematuria  (continued): 

Haniorrhage  (continued) : 

Haemorrhage  (continued) : 

in  vesical  calculus,  i.  516 

arrest  of.  i.  73  ;  iii.  469  (Fig.),  477  ; 

pancreatic,  v.  470 

intermittent  or  paroxysmal,  iii.  458 

vi.  672 

parenchymatous,  iii.  468 

gsmin,  i.  550  (Fig.) 

by  acupressure,  i.  73  ;  iii.  471 

periodic,  v.  595 

Hemochromogen,  i.  550 

by  cold,  iii.  470 

post-partum,  iv.  347  ;  vi.  73 

Haemochromometer  of   Melassey,   i. 

by  compression,  i.  357  (Fig.) 

compression  of  abdominal  aorta 

548  ;  iv.  784   Fig.) 

by  forcipressure,  iii.  471 

in,  i.  358 

Haemoglobin,  i.  547  (Fig.) 

by  heat,  iii.  470 

prevention    of,   in   amputation,    i. 

action  of  nitric  oxide  on,  i.  549 

by  iron  salts,  iv.  229 

147 

deficiency  of,  in  anaemia,  ii.  170 

by   ligature,    iii.   471.     See  also 

primary,  iii.  468 

in  muscular  tissue,  v.  71 

under  Arteries. 

puerperal,  vi.  73 

in  urine,  iii.  457  ;  vii.  421,  426,  428 

by  styptics,  iii.  470  ;  vi.  672 

regeneration     of     red    corpuscles 

spectrum  of,  i.  549  (Fig.) ;  vi.  520 

by  the  actual  cautery,  iii.  470 

after,  i.  176 

(Fig) 

by  torsion,  iii.  470 

secondary,  iii.  468 

Hsemoglobimemia,  i.  570 

arterial,  iii.  472 

sources  of,  iii.  468 

ffaemoglobinuria,  iii.  457*  ;  vii.  420, 

articular,  viii.  342 

spinal  meningeal,  vi.  565 

428 

blindness  following,  i.  536 

styptics  in,  iii.  470  ;  vi.  672. 

anatomical  cbaracters,  iii.  459 

capillar)',  iii.  472 

symptoms  of,  ii.  169 

causes,  iii.  457 

cerebral,    and  brain   tumor,    diag- 

tendency to.  in  dengue,  ii.  397 

clinical  history,  iii.  458 

nosis  of,  i.  679 

torsion  in,  iii.  470 

definition,  iii.  457 

cerebral,  etiology,  i.  623 

transfusion  after,  vii.  218 

diagnosis,  iii.  460 

in  whooping-cough,  vii.  751 

urethral,  in  gonorrhoea,  iii.  358 

etiology,  iii.  460 

pathological  anatomy,  i.  624 

uterine,  iv.  754 

historical  notice,  iii.  458 

prognosis,  i.  627 

in  extra-uterine  gestation,  ii.  777 

in  copper  poisoning,  ii.  291 

surgical  treatment  of,  viii.  226 

tampon  for,  vii.  584  (Fig.) 

pathogeny,  iii.  459 

symptomatology,  i.  624 

venous,  iii.  472 

treatment,  iii.  461 

treatment,  i.  627 

Hemorrhagic  dysentery,  ii.  552 

Haemophilia,  iii.  461* 

cold  in,  iii.  470 

glaucoma,  iii.  340 

definition,  iii.  461 

complicating  whooping-cough,  vii. 

hydrocele,  iii.  727 

diagnosis,  iii.  463 

751 

infarction,  ii.  667 

ecchymoses  and  petechiae  in,  iii.  462 

compression  in  the  arrest  of,  i.  357 

inflammation,  iv.  29 

etiology,  iii.  461 

(Fig) 

inflammation  of  the  tympanum,  ii. 

external  haemorrhages  in,  iii.  462 

constitutional  signs  of,  iii.  468 

588 

hereditary  transmission,  iii.  461 

convulsions  in,  iii.  469 

malarial    fever  and   yellow  fever, 

history,  iii.  461 

decidual,  vi.  21 

differential  diagnosis,  viii.  65 

interstitial  haemorrhages  in,  iii.  462 

effects  of,  upon  the  blood,  i.  175 

Haemorrhaphilia,  iii.  461 

joint  affections  in,  iii.  462  ;  viii.  342 

fever  in,  iii.  469 

Haemorrhoids,  i.  270  (Fig.)  ;  iii.  472* 

medico-legal  interest  of,  ii.  285 

following  amputation,  i.  154 

after-treatment,  iii.  477 

morbid  anatomy,  iii.  462 

following  shot  injuries,   capillary, 

cautery  iu  the  treatment  of,  i.  272 

pathology,  iii.  463 

viii.  23 

diagnosis,  iii.  473,  475 

prognosis,  iii.  463 

causes,  viii.  24 

disqualifying    for    enlistment,    ii. 

symptoms,  iii.  462 

ligation  for,  viii.  25 

750 

synonyms,  iii.  461 

of  arteries,  viii.  19.  21 

electrolysis  in  the  treatment  of,  ii. 

treatment,  iii.  463 

of  veins,  viii.  21,  26 

656 

Haemophthisis,  i.  187 

parenchymatous,  viii.  23 

etiologv  of,  iii.  472 

Haemoptysis,  iii.  463* 

primary,  viii.  21 

external,  i.  270  (Fig.);  iii.  473 

after-treatment,  iii.  468 

proportion  of  primary  bleedings, 

indications  for  operation  in,  i.  271 

and  luemateniesis.  differential  diag- 

viii. 19,  21 

injection  in  the  treatment  of,  i.  271 : 

nosis  of,  iii.  449 

secondary,  viii.  23 

iii.  475 

bronchial  haemorrhage,  iii.  464 

time  of  occurrence,  viii.  23 

internal,  i.  270  ;  iii.  474 

definition,  iii.  463 

treatment,  viii.  24 

ligature  in  the  treatment  of ,  i.  271  ; 

diagnosis,  iii.  466 

warning  bleedings,  viii.  23 

iii.  476 

endemic,  ii.  519 

following  tonsillotomy,  vii.  143 

operation    by  clamp  and  cautery, 

etiology,  iii.  464 

forcipressure  in,  iii.  471 

iii.  476 

exciting  causes,  iii.  464 

from  the  ear,  ii.  622 

preventive  treatment,  iii.  473 

from  fright,  iii.  50 

a  symptom  of  polypus,  ii.  611 

radical  cure  of,  i.  271 

haemorrhage  from  cavities,  iii.  464 

general  treatment  of,  iii.  469 

resulting  from  constipation,  ii.  280 

high  altitudes  contra-indicated   in, 

heat  in,  iii.  470 

strangulated,  treatment  of,  iii.  476 

ii.  195 

in  idiopathic  anaemia,  i.  181,  184 

treatment  of,  i.  271  ;  iii.  475 

in  cardiac  disease,  iii.  465 

in  necrosis,  v.  129 

varieties  of,  iii.  472 

in  diseases  of  the  bronchial  glands, 

in  syphilitic  disease  of  the  middle 

Haemostusis.     See   lhemorrlitige,   ar- 

iv.  585 

ear.  viii.  280 

retl  of. 

in  pulmonary  phthisis,  v.  663 

in  the  etiology  of  epilepsy,  ii.  705 

Haemostatics,  iii.  477* 

morbid  anatomy,  iii.  464 

iii  the  orbit,  v.  361 

Hagenaria  abyssinica,  iv.  318  (Fig.) 

physical  signs,  iii.  466 

in  the  spinal  cord.  vi.  557 

Hair,  viii.  468  (Fig.) 

predisposing  causes,  iii.  464 

in  tracheotomy,  vii.  179 

color  of,  in  color-blindness,  ii.  244 

prodromal  symptoms,  iii. 465 

in    wounds    of     the     extremities, 

cortex,  viii.  470 

prognosis,  iii.  466 

forced  flexion   for  the  control 

cosmetics  employed  to  beautify,  ii. 

sequelae,  iii.  466 

of,  i.  359 

309 

symptomatology,  iii.  465 

intermediary,  iii.  468 

cuticula,  viii.  470 

treatment,  iii.  467  :  v.  667 

into  the  labyrinth,  i.  431 

diseases  of,  iii.  477*  (Fig. ) 

Haemorrhage,  iii.  468*  (Fig.) 

into  the  pericardial  sac,  v.  574 

external  root-sheath,  viii.  471 

accidental,  duriug  labor,  iv.  346 

into  the  walls  of  the  heart,  iii.  567 

graying  of,  i.  750  ;  iii.  50 

actual  cautery  in,  iii.  470 

intra-muscular,  v.  55 

growth  of,  in  children,  ii.  95 

acupressure  in,  i.  73  ;  iii.  471 

iron  in  the  arrest  of,  iv.  229 

Henle's  layer,  viii.  471 

after  tooth-extraction,  vi.  767 

ligature  in,  iii.  471  ;  viii.  25.     See 

Huxley's  layer,  viii.  471 

after  uvulotomy,  vii.  506  (Fig.) 

also  under  Arteries. 

inner  root -sheath,  viii.  470 

amblyopia  and  amaurosis  in,  vii. 

local  arrest  of,  iii.  470 

lesions  of.  iu  dermatitis  exfoliativa, 

670 

ocular,  ii.  797 

ii.  409 
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Hair. 
Hearing. 


Harrodsburg  Springs,  iii.  508* 

Harrogate,  iii.  508* 

Hartig'8  white  mass  for  injecting,  iii. 
"682 

Harting's  injecting  tank.  iii.  084 

Hartley,  Frank,    on    thyroidectomy, 
viii.  545 

Hartshorn,  iii.  509* 

Hart's  tongue,  iii.  509* 

Halts  well,  iii.  509* 

Harvard  microscope,  iv.  776  (Fig.) 

Harvest  bug,  European,  v.  746 

Harvest    mites,    v.  745   (Fig.;;  viii. 
381  (Fig.) 

Harzburg,  iii.  509* 

Haizenstein's  operation,  v.  199 

Hashish,  iii.  614 

Hassell's  globe-oro-nasal  inhaler,  iv. 
38 
inhalation-chamber,  iv.  37 

Hathorn  Springs,  Saratoga,  vi.  284 

Hatters,  diseases  of,  v.  279 

Haustoria  of  mould  fungi,  vi.  327 

Hauterive,  iii.  509* 

Havana,  history  of  vellow  fever  in, 
viii.  40 

Haven.  George,  on  prolapse  of  the 
uterus,  viii.  578 

Haversian    canals,  lamella.'  and   sys- 
tems, i.  599  (Fig.) 

Haw.  black,  iii.  509*" 

Hawk-moths,  v.  756 

Hawley's  food,  composition  of,  viii. 

ioo 

Hay  fever,  iii.  509*  ;  v.  227 

anatomical  peculiarities  of  the  nose 
in,  iii.  511 

annual  recurrence  of,  iii.  510 

bibliography  of,  v.  229 

change  of  locatiou  in,  iii.  513 

complications  and  sequels,  v.  238 

course  of,  iii.  510 

diagnosis,  v.  236 

early  treatment  of,  necessity  for, 
'iii.  511 

etiology,  v.  231 

exciting  causes  of  the  paroxysm,  v. 
235 

history  of,  v.  227 

literature  of,  iii.  514 

nature  of,  iii.  511 

nervous  theory  of,  iii.  511 

palliative  treatment  of,  iii.  512 

pathology,  v.  235 

peculiarities  of.  iii.  510 

pollen  theory  of.  iii.  511 

prognosis,  v.  238 

radical  treatment  of,  iii.  513 

symptoms,  iii.  510  ;  v.  233 

theories  of,  iii.  511 

treatment  of,  iii.  512  ;  v.  239 
Hayem's  fluid,  i.  583  ;  iv.  779 

method  of  studying  blood  plaques, 
iii.  688 
Hay's  method,  v.  198 
Hayti.  vii.  743 
Hazel-nut,  v.  255 

Head,  anomalies  of  muscles  of,  v.  35 
(Fig.) 

bones    of,    conduction    of    sound 
through,  iii.  542 

bursa  of,  i.  725 

deep  wounds  of,  iii.  524 

delivery  of,  after  embryotomy,  iv. 
330 

in    breech    presentations,    iv.    327 

,.    (Fis-> 

diseases  and  injuries  of.  disquali- 
fying for  enlistment,  ii.  744 


Head  (continued) : 
fascia  of  the,  iii.  34  (Fig,  - 
foetal,  diameters  of,  iv.  354  (Fig.) 
gunshot  wounds  of.  iii.  524 
injuries  of,  iii.  523 

as  a  cause  of  blindness,  i.  536 

irritative   lesions  following,    iii. 
528 
lymphatic  glands  of,  viii.  392  (Fig.) 
lymphatic  vessels  of,  viii.  389 
measuring  the  circumference  of.  ii. 

352  (Fie.) 
medisectiou~of,  viii.  109  (Fig.),  200 
presentations,    use   of  forceps    in. 

iii.  228 
sabre  and  bayonet  wounds  of  the, 

viii.  4 
shot  wounds  of  the,  viii.  5 
superficial  wounds  of,  iii.  523 
veins  of,  anomalies  of,  vii.  606 
vertebrate,  segmentation  of,  vi.  381 
wounds  of,  iii.  523*  (Fig.)  ;  viii.  4 

during  birth,  iii.  528 

irritative   lesions  following,   iii. 
528 
Headache,  iii.  514* 

after  sunstroke,  iii.  517 

anaemic,  iii.  517 

and   facial    neuralgia,    differential 

diagnosis  of,  iii.  18 
as  a  symptom,  iii.  514 
bilious,  iii.  515 

treatment  of.  iii.  522 
diagnosis  of,  iii.  519 
diagnostic  value  of,  in  tumors  of 

the  cerebellum,  ii.  27 
dyspeptic,  iii.  515 

treatment  of.  iii.  522 
etiology  of,  iii.  518 
forms  of,  iii.  514 
from  bad  ventilation,  iii.  516 
from  indigestion,  ii.  458 
from  study,  iii.  516 
from  worry,  iii.  516 
hysterical,  iii.  517 
in  astigmatism,  iii.  517 
in  Blight's  disease,  iii.  517 

treatment  of.  iii.  523 
in  cerebral  abscess,  viii.  214 
in  cerebral  diseases,  iii.  517 

treatment  of,  iii.  522 
in  cerebrospinal  meningitis,  ii.  46 
in  childhood,  iii.  516 

treatment  of.  iii.  522 
in  chlorosis,  iii.  517 
in  cholera,  ii.  129 
in  constipation,  iii.  517 
in  diseases  or  injuries  of  the  skull, 

iii.  517 
in  fever,  iii.  517 

treatment  of.  iii.  521 
in  meningitis,  iii.  516,  "17 
in  ocular  troubles,  iii.  517 
in  spinal  cord  diseases,  iii.  517 

treatment  of.  iii.  522 
in  syphilis,  iii.  517 
in  tubercular  meningitis,  iii.  516 
in  tumors  of  the  brain,  i.  668 
in  uterine  disease,  iii.  517 
inveterate,  surgical  treatment  of, 

viii.  227 
malarial,  iii.  516 
menstrual,  treatment  of,  iii.  522 
migraine,  iv.  813 
nervous,  iii.  516 

treatment  of.  iii.  522 
neuralgic,  iii.  517 

treatment  of.  iii.  522 
pathology  of,  iii.  518 


Headache  (continued)  : 
periodical,  iii.  514  ;  v.  158 

treatment  of.  iii.  520 
premonitory  symptoms,  treatment 

of,  iii.  521 
rheumatic,  iii.  516 
sick,  iii.  514  ;  v.  158 

treatment  of,  iii.  520 
varieties  of,  iii.  514 
Head-kidnev,    development    of  the, 

iii.  179 
Healing  Springs,  iii.  528* 
Health,  effects  of  athletic  sport  upon, 
ii.  760 
laws,  iii.  528*.     See  also  Sanitary 
inspection :  Sanitary  inapt  dors; 
Trades,  offensm  ;  Quarantine. 
soils  in  their  relation  to,  vi.  494 
Health-resorts,    iii.   529*.      See   also 

Climate. 
Healthfulness  of  localities,  vi.  498 
Hearing,  after-,  iii.  545 

as  an  aid  in  the  judgment  of  direc- 
tion, ii.  477 
association  of  color  with.  iii.  546 
cortical   centre   of,   i.  439  ;  ii.  34 
(Fig.):  iii.  546;  viii.  203 (Fig.) 
defects  of,  in  the  color-blind,  ii.  244 
definition  of,  iii.  536 
disorders  of,  from   disease  of  the 
auditory  nerve,  i.  427 
from  localized  brain  disease,  i. 
427 
disturbances  of,  in  tumors  of  the 

brain,  i.  676 
double,  iii.  546 
duration  of  sound  perception,  iii. 

545 
effect  of  age  upon,  iii.  546 
of  climate  upon,  iii.  546 
of  evolution  upon.  iii.  546 
of  heredity  upon,  iii.  546 
function  of  ail'  in  the  tympanum 
in,  iii.  543 
of  the  auditory  nerve  in,  iii.  544 
of  the  auricle  in,  i.  444  :  iii.  541 
of  the  cochlea  in.  iii.  544 
of  the  Eustachian  tube  in,  iii. 

543 
of  the  external  auditory  meatus 

in,  iii.  541 
of  the  external  ear  in.  i.  444  ;  iii. 

541 
of  the  hair  cells  in,  iii.  544 
of  the  labvrinthine  fluid  in,  iii. 

544 
of  the  membrana  basilaris  in,  iii. 

544 
of  the  membrana  tectoria  in,  iii. 

544 
of  the  membrana tympani  in,  iii. 

542 
of  the  membrane  of  the  fenestra 

rotunda  in.  iii.  544 
of  the  ossicula  in,  iii.  543 
of  the  otoliths  in,  iii.  544 
of  the  rods  of  Corti  in.  iii.  544 
of  the  semicircular  canals  in,  iii. 

544 
of  the  stapedius  muscle  in,  iii. 

544 
of  the  tensor  tympani  muscle  in, 
iii.  543 
hallucinations  of,  iii.  481 

in  the  insane,  i.  428 
influence  of  occupation  upon,  iii. 

546 
loss  of.     See  Deafiu .«. 
mechanism  of,  ii.  385  ;  iii.  541 
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Heredity. 


Heart  clot,  iii.  580 
Heart's-ease,  v.  490 
Heat    and  moisture,   application  of, 
iii.  196 
and  muscular  work,  v.  72 
animal,   iii.  592.*    See  also    Tem- 
pi ralure. 
as  a  diaphoretic,  iii.  603 
as  a  disinfectant,  ii.  479 
as  a  cardiac  stimulant,  iii.  602 
as  a  hypnotic,  iii.  603 
as  a  local  sedative,  iii.  603 
as  an  aid  in  the  judgment  of  di- 
rection, ii.  477 
cauterization  by,  ii.  8 
centres  in  the  brain,  iii.  600 
deaths  from,  in  armies,  i.  326 
effect  of,  upon  body  temperature, 
iii.  596 
upon  inflammation,  iii.  197 
elimination  of,  iii.  598 
extreme,  a  cause  of  infant  mortal- 
ity, iv.  14 
germicidal  action  of,  iii.  324 
in  inflammation,  iv.  21 
iu  the  etiology  of  cirrhosis,  ii.  175 

of  infantile  diarrhoea,  ii.  437 
influence  of,  in  the  production  of 
catarrh  of  the  upper  air-pas- 
sages, iv.  403 
on  metabolism,  v.  266 
loss  of,  from  fasting,  iii.  39 
production,  calculation  of,  iii.  597 
calorimetric  observations  upon, 

iii.  597 
cerebral  centres  for,  iii.  600 
effect  of  cold  and  heat  upon,  iii. 

598 
effect  of  food  upon,  iii.  598 
influence     of     nervous     system 

upon,  iii.  599 
parts  concerned  in,  iii.  597 
regulation  of.  iii.  599 
relation  of,  to  mechanical  work, 

iii.  598 
theories  of,  iii.  596 
regulation,  iii   598 
specific,  iii.  597 
therapeutics  of,  iii.  602* 
Heat  asphyxia  among  soldiers,  i.  326 
Heat-regulating      function     of     the 

skin,  ii.  424 
Heat-stroke,  iii.  600* 
Heating  of  dwellings,  vii.  618  (Fig.) 
sanitary    inspection   of   apparatus 
for,  vi.  274 
Heaton's  method  for  the  radical  cure 

of  hernia,  iii.  634  (Fig.) 
Hebephrenia,  iv.  124,  125 
Heberden's  disease,  v.  198 
Ilebra's  diachylon  ointment,  ii.  635 
Hebra's  prurigo,  v.  198 
Hebrews,   marriage  laws  among,  ii. 

273 
Hectometre,  iv.  751 
Hedeoma  pulegioides,  v.  566 
Hedera  helix,  vi.  293 
Hedge  mustard,  v.  77 
Hegar's  operation,  v.  199 
Hegar-Tait  operation,  v.  199 
Heidenhain's  carmine  solution,    iii. 

674 
Height  of  a  man,  measurement  of,  v. 

672 
Heineman,  Henry  N.,  on  functional 
disorders  of  the  heart,  iii.  564 
Helenin,  ii.  649 
Helicis  major  muscle,  i.  444 
Helicis  minor  muscle,  i.  444 


Helicotrema,  ii.  563  ;  iii.  603*  (Fig.) 
Heliotropium  peruvianum,  i.  606 

Helix,  i.  443  (Fig.) 
aspersa,  vi.  488  (Fig.) 
pomatia,  vi.  488  (Fig.) 
Hellebore,  American,  iii.  603* 
black,  iii.   604* 

as  an  emmenagogue,  ii.  676 
white,  iii.  604 
Helleborein,  iii.  605 
Helleborin.  iii.  605 
Heller's  test  for  albumin  in  the  urine, 
vii.  422 
for  bile  pigments  in  urine,  vii.  434 
for  blood  pigments  in  urine,  vii.  427 
Helmholtz's  ophthalmometer,  i.  43 
Helminthiasis,  vii.  787 
Helminthics,  i.  237*  ;  ii.  692 
Ilelminthocorton,  v.  26 
Helminths,  vii.   787 
Heloderma  suspectum,  vi.  167  (Fig.) 
venom  of,  feeble  toxic  action  of, 
viii.  449 
Ilelvella,  iii.  270  (Fig.) 
crispa,  iii.  281 
pallida,  iii.  281 
Ilelvella',  list  of  edible,  iii.  284 
Helweg,  triangular  tract  of,  viii.  186, 

484 
Ilemeralopia  and  nyctalopia,  iii.  605* 
in  armies,  i.  331 
visual  field  in,  vii.  670 
Hemi-albuminose  in  urine,  vii.  426 
Hemialbuminose,  ii.  467 
Hemianesthesia,  vi.  394 
following  cerebral  haemorrhage,  i. 

625' 
in  lesions  of  the  internal  capsule, 
ii.  28 
Hemianopia,  vii.  670 
Hemianopsia,  ii.  324  (Fig.)  ;  iii.  607* 
(Fig.)  ;  vii.  670 
heteronymous,  iii.  607  ;  vii.  671 
localization  of  morbid  process  in, 
vii.  672 
homonymous,    ii.    324   (Fis,r.);  iii. 
607  ;  vii.  670 
localization  of  morbid  process  in, 
vii.  672 
internal,  vii.  671 
lateral,  vii.  671 
nasal,  vii.  671 

pathological  anatomy  of,  vii.  671 
temporal,  vii.  671 
testing  the  color  sense  iu  cases  of, 

vii.  666 
uniocular,  vii.  671 
varieties  of,  vii.  670 
vertical,  vii.  671 
Hemiathetosia,  i.  412 
Hemiatrophy  of  the  face,  iii.  16  (Fig.) 

of  the  tongue,  vii.  106 
Hemicephalus.  vii.  6  (Fig.) 
Hemicerebrum,  viii.  134,  147  (Fig.). 
See  also  Brain. 
of  a  dicephalus,  viii.  193  (Fig.) 
Hemicrania,  ii.  170  ;  iii.  514  ;   v.  158 
action  of  the  sympathetic  in,  vi.  092 
nitrite  of  amyl  in,  i.  573 
treatment  of,  by  tuning-fork,  vii. 
332 
Hemidesmus.  iii.  609* 

indicus,  v.  725 
Hemifornix,  viii.  138 
Hemiglossitis,  vii.  107,  115 
Hemileuca  maia,  v.  757 
Hemiopia,    or    hemiopsia,     ii.    324 
(Fig.)  ;  iii.  607*  (Fig.) ;  vii.  670 
Hemi-paraplegia,  v.  511 


Ileinipeptone,  ii.  467 

in  urine,  vii.  421 
Hemiplegia,  iii.  610* 

following  cerebral  haemorrhage,  i. 
625 

following  infantile  eclampsia,   ii. 
629 

following    lesion    of    the    corpus 
striatum,  ii.  300 

hephastic,  v.  276  ;  vi.  36 

spinal,  vi.  582 

syphilitic,  i.  664  ;  vi.  728 
Ilemiptera,  v.  750 
Hemiseptum,  viii.  139  (Fig.) 
Hemisphere,   cerebral,  viii.    134,  147 
(Fig.).     See  also  Brain. 

development  of,  i.  639 
Hemisystolic,  vi.  94 
Hemlock,  iii.  611*  (Fig.) 
Hemlock  pitch,  v.  691 
Hemlock  spruce,  v.  691 
Hemp,  Canadian,  iii.  613 

Indian,  iii.  613*  (Fig.) 

operatives,  diseases  of,  v.  278 
Henbane,  iii.  614*  (Fig.) 
Ilenle,  vas  prominens  of,  ii.  566 
Henle's  layer  of  the  hair-sheath,  viii. 
47f(Fiir.) 

loop,  iv.  268 

sheath,  v.  145  (Fig.) 
Henry,  Fred'k  P.,  on  Addison's  dis- 
ease, i.  74 

on  blood,  i.  540 

on  counter-irritants,  ii.  316 

on  diphtheritic  paralysis,  v.  497 

on  disorders  of  the  circulation,  ii. 
169 

on  dyspnoea,  ii.  560 

on  haematuria,  iii.  455 

on  haunoglobinuria,  iii.  457 

on  Hodgkin's  disease,  iii.  691 

on  leucocythsemia,  iv.  478 
Hensen's  disk,  v.  65  (Fig.) 
Hepar  adiposum,  iv.  559 
Hepar  sulphuris,  vi.  681 
Hepatic  abscess  and  dysentery,  rela- 
tions of,  ii.  552 

colic,  iv.  563 

dulness,  area  of,  i.  3  (Fig.) 

theory  of  gout,  iii.  372 

veins,  anomalies  of,  vii.  611  (Fig.) 
Hepatico-diapbragmaticus  muscle,  v. 

53 
Hepatitis,  acute,  iv.  540 

chronic  interstitial,  iv.  543  (Fig.) 

explanation  of  paiti  during  respir- 
ation in,  ii.  428 

parenchymatous,  pain  in,  v.  455 

suppurative,  iv.  537 
pain  in,  v.  455 

syphilitic,  iv.  577 
Hepluestic  hemiplegia,  v.  276  ;  vi.  36 
Herb  Robert,  ii.  320 
Herb-baths,  i.  463 
Herb-juice  cure,  iv.  736 
Herba  cardui  benedicta,  vii.  61 
Herba  eentauri,  ii.  20 
Herbs,  fresh,  tinctures  of,  iv.  700 
Hereditary  haemorrhage,  iii.  461 

hypertrichosis;  iii.  656  (Fig.) 

syphilis,  vi.  731 
"  dactylitis  in,  ii.  354  (Fig.) 
teeth  of,  ii.  400 
Heredity,  iii.  615* 

akin  to  contagiousness,  ii.  281 

apparent  influence  of,    in  epitheli- 
oma of  the  cervix  uteri,  viii.  563 

earlv  influence  of,  in  childhood,  ii. 
"96 
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Hibiscus  eseulentus,  iv.  642 
moschentos,  iv.  642 
syriacus,  iv.  642 
tricornuru,  iv.  642 
Hiccough,  or  hiccup,  iii.  648* 
in  relapsing  fever,  iii.  75,  78 
Hicks'  method,  v.  199 
High  altitude  health-resorts,  ii.  357 
High  altitudes,  therapeutics  of,  v.  31 
High  Rock  Spring,  Saratoga,  vi.  284 
Highgate  Springs,  iii.  649* 
Highland  Springs,  iii.  649* 
Highmore,  antrum  of,  measurements 
of,  vii.  659 
body  of,  vii.  28 
Hills,  Win.  B.,  on  poisoning  by  ani- 
line, i.  232 
on  poisoning  by  antimony,  i.  245 
on  poisoning  by  arsenic,  i.  344 
on  poisoning  by  arseniuretted  hy- 
drogen, i.  346 
on  poisoning  by  bismuth,  i.  505 
on  poisoning  by  cadmium,  i.  732 
on  poisoning  by  chromium,  ii.  155 
on  poisoning  by  copper,  ii.  291 
on  poisoning  by  gold,  iii.  355 
on  poisoning  by  iron,  iv.  230 
on  poisoning  by  lead,  iv.  462 
on  poisoning  by  manganese,  iv.  639 
on  poisoning  by  mercury,  iv.  744 
on  poisoning  by  perosmic  acid,  v. 

611 
on  poisoning  by  phosphorus,  v.  642 
on  poisoning  by  silver,  vi.  450 
on  poisoning  by  thallium,  vii.  52 
on  poisoning  by  tin,  vii.  101 
Hilton's  method,  v.  199 
Hind  brain,  ii.  781  (Fig.) ;  viii.  125 
Hingston,  Wm.  H.,  on  atresia  of  the 
vagina,  vii.  573 
on  lithotrity,  iv.  518 
Hip  disease,  viii.  346  (Fig.) 
abscess  in,  viii.  348 
acetabular,  viii.  348 
amputation  for,  viii.  363 
anatomical   explanation   for  some 

of  the  phenomena  of,  iii.  652 
and  congenital   dislocation  of  the 
hip,  differential  diagnosis,  iii. 
655  ;  viii.  350 
and  infantile  paralysis,  differential 

diagnosis,  viii.  350 
and  Pott's  disease,  differential  diag- 
nosis, vi.  241 
and  sacro-iliac  disease,  differential 

diagnosis,  vi.  241  ;  viii.  350 
and  sciatica,  differential  diagnosis, 

vi.  346  ;  viii.  350 
apparatus  for,  v.  376  (Fig.) 
atrophy  in,  viii.  347,  349 
attitude  in,  viii.  349 
clinical  history,  viii.  346 
deformity  in,  viii.  347 
determination   of  amount   of    de- 
formity, viii.  351 
diagnosis  of,  viii.  348 
differential  diagnosis  of   varieties 

of,  viii.  350 
distraction  in  the  treatment  of,  viii. 

359 
excision  in  the  treatment  of,  viii. 

362 
extension  in  the  treatment  of,  viii. 

359 
fixation  in  the  treatment  of,  viii.  359 
Hutchinson's  treatment  of,  ii.  775 
increased  articular  pressure  in,  viii. 

348 
limping  in,  iv.  503  ;  viii.  346,  348 
Vol.  VIII.— 44 


Hip  disease  (continued)  : 
method  of  applying  adhesive  plas- 
ter for  traction,  viii.  360 
muscular  stiffness  in,  viii.  348 
night  cries  in,  viii.  346 
pain  in,  viii.  346,  349 
prognosis,  viii.  364 
protection  in  the  treatment  of,  viii. 

361 
real  and  apparent  shortening,  viii. 

351 
senile,  viii.  352 
swelling  in,  viii.  349 
treatment,  viii.  358 
Hip-joint,  iii.  649*  (Fig.) 
affections  of,  and  about  the  differ- 
ential diagnosis  of.  viii.  350 
amputation  at,  i.  170  (Fig.) 
for  shot  injuries,  viii.  32 
anchylosis   of,    osteotomy   for,  v. 

391  (Fig.) 
blood  supply  of.  iii.  652 
bursa;  of,  i.  728 
capsule  of,  iii.  651 
chronic  rheumatoid  arthritis  of  the, 
viii.  352 
treatment,  viii.  364 
congenital  dislocation  of,  iii.  653* 

(Fig.) 
development  of,  iii.  649 
diagnostic  table  of  affections  of  the, 

viii.  350 
disease  of.     See  Hip  disease. 
dislocations  of,  ii.  503  (Fig.) 
congenital,  iii.  653*  (Fig.) 
history  of  excision  of,  v.  378 
juxta-epiphyseal    osteitis    of    the, 

viii.  336  (Fig.) 
liability  of,  to  disease  or  injury,  iii. 

650 
ligaments  of,  iii.  651 
loose  cartilages  in  the,  viii.  352 
movements  of,  iii.  649 
nerves  of,  iii.  652 
resection  of,  vi.  188(Fig.) ;  viii.  362 
after-treatment,  vi.  190 
for  anchylosis,  vi.  191 
history,  vi.  188 
indications,  vi.  189 
methods,  vi.  189 
results,  vi.  188 
sound  ligaments  of,  iii.  651 
synovitis  of  the,  viii.  352 

treatment,  viii.  364 
wounds  of,  iv.  259 
Hip-splints,   v.  376  (Fig.)  ;  viii.  360 

(Fig) 
Hippocamp,  viii.  138  (Fig.) 
Hippocampal  fissure,  viii.  150  (Fig.) 
Hippocampus  major,  viii.  138 

minor,  viii.  142 
Ilippocratic  fades,  ii.  387 

fingers,  iii.  503  (Fig.) 
Hippospongia  equina,  vi.  612 
Hippuric  acid,  vii.  414  (Fig.) 
formed  by  union  of  glycocol  and 
benzoic  acid  in  the  system,   ii. 
109 
Hippus,  vii.  59 

Hips  of  the  dog-rose,  vi.  237  (Fig.) 
Hirudo  decora,  iv.  467  (Fig.) 
medicinalis,  iv.  467  (Fig.) 
officinalis,  iv.  467  (Fig.) 
Hirachberg's  operation,  v.  199 
Hirsuties,  iii.  656*  (Fig.) 

gestationis,  vi.  14 
His's  embryo,  viii.  73  (Fig.) 
Histological     technique,    iii.    658* 
(Fig.) 


Historian,  medical,    duties   of  army 

surgeon  as,  iii.  127 
Hives,  vii.  441 
Hoang  nan,  v.  270 
Hock  (wine),  vii.  771 
Hodge  retroversion  pessary,  v.  616  ; 

vii.  453 
Hodgen's  suspension  splint,  iii.  240 

(Fig.)  ;  vi.  688  (Fig.) 
Hodgkin's  disease,  iii.  691*  (Fig.) 

anatomical  characters,  iii.  691 

definition,  iii.  691  ;  v.  199 

diagnosis,  iii.  694 

etiology,  iii.  694 

history,  iii.  691 

pathology,  iii.  693 

prognosis,  iii.  694 

symptoms,  iii.  692 

synonyms,  iii.  (i91 

treatment,  iii.  694 
Hoffman's  anodyne,  ii.  725 

green  for  staining,  iii.  677 

violet  for  staining,  iii.  678 
Hog  cholera  and  swine  plague,  dis- 
tinction between,  vi.  340 
Hog  fat,  iii.  43 
Hog  gum,  iv.  233 
Hog-nosed  snake,  vi.  173 
Hog-yards,  nuisance  from,  vii.  192 
Holden,  Edgar,  on  selection  of  lives 

in  insurance,  iv.  136 
Holly,  American,  i.  106 

European,  i.  105 
Holmgren's  test  for  color-blindness, 

ii.  246  (Fig.) 
Holoblastic  ova,  vi.  383 
Holoparonymy  in  anatomical  termi- 
nology, viii.  519 
Holston  Springs,  iii.  694* 
Holt's  method,  v.  199 
Homatropine.  i.  484,  486 

as  a  mydriatic,  v.  79 

hydrobromate  of,  i.  486 
Homburg,  iii.  695* 
Homines  sylvestres,  pilosi,  seu  hir- 

suti, "iii.  656 (Fig.) 
Homocerebrin,  i.  617 
Homocinchonidine,  ii.  163 
Homology,    evidence    of    evolution 

from,  ii.  735 
Homonymous   hemianopsia,    ii.   324 

(Fig.) ;  iii.  607  ;  vii.  670 
Homonyms  in  anatomical  terminol- 
ogy, viii.  517,  528 
Homoptera,  v.  751  , 

Ilomoquinine,  ii.  163 
Homothermous  animals,  heat  of,  ii. 

226 
Honesty  (plant),  v.  77 
Honey,  iii.  "695* 

a  form  of  medicine,  iv.  697 

of  rose,  vi.  238 
Honeycomb,    preparation    of    wax 

from,  vii.  726 
Honey  cyst.  ii.  353 
Honey  dew,  ii.  714 
Honey-mushroom,  iii.  274  (Fig.) 
Honeysuckle,  iii.  695* 
Hoop-snake,  vi.  173 
Hooping-cough,  vii.  749 
Hopea  mierantha,  ii.  356 

splendida,  ii.  356 
Hopkins'   rongeur  forceps,  viii.  210 

(Fig.) 
Hopkinton  Springs,  iii.  696* 
Hoplocephalus  curtus,  vi.  174 
Hops,  iii.  696*  (Fig.) 
Hordeolum,  ii.  789 
Hordeum  distichon,  iv.  638 
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Horeltound. 
Hygienic  vinegar. 


Hydra,   diagram   of  nervous  system 

in,  ii.  324 
Hydractinia,  diagram  of  nervous  sys- 
tem in,  ii.  32 1 
Hydremia,  i.  178 

"following  haemorrhage,  i.  175 
Hydremic  dropsy,  ii.  534 
Hydramnios,  vi.  19 
Hydrangea,  iii.  724* 
Hydrargyrism,  vi.  252 
Hydrargyrum,  iv.  737  ;  vi.  103 

cum  creta,  iv.  738 
Hydrasthros,  viii.  330  (Fig.) 
Hydrasthrosis,  viii.  330  (Fig.) 

syphilitic,  vi.  730 
Hydrastine,  vi.  360 
Hydrastis  canadensis,  vi.  360 
Hydrencephal,      a     hydrocephalus 

brain,  viii.  137 
Hydrencephalic  cry,  ii.  43  ;  iv.  717 
Hydrencephalocele,  ii.  680  ;  viii.  244 

congenital,  treatment,  viii.  246 

occipital,  viii.  245 
Hydrencephaloid  disease,  i.  615 
Hydriodic  acid,  iii.  725* 
Hydriodic  ether,  ii.  726 
Hydroa,  ii.  722  ;  iii.  725* 
Hydrobilirubin,  i.  499 
Hydrobromic  acid,  iii.  725* 
Hydrobromic  ether,  ii.  726 
Hydrocarbons,  i.  3 

from  the  distillation  of    tar,   vi. 
738 

in  coal  gas,  ii.  215 
Hydrocatarnine,  v.  322 
Hydrocele,  iii.  316,  725*  (Fig.) 

bilocularis,  iii.  725 

chylous,  viii.  89 

circumscribed,  of  the  tunica  vagin- 
nalis,  iii.  727 

clinical  history  of,  iii.  729 

congenital,  iii.  726 

definition,  iii.  725 

diagnosis  of,  iii.  729 

electrolysis  in  the  treatment  of,  ii. 
657;  iii.  732 

etiology  of,  iii.  727 

excision  of  the  tunica  vaginalis  in, 
iii.  733 

frequency  of,  iii.  727 

hemorrhagic,  iii.  726 

in  woman,  iii.  734  ;  vii.  693 

incision  in,  iii.  733 

Injection  in,  iii.  731 

Martin's  treatment  of,  iii.  731 

medical  treatment  of,  iii.  730 

multilocularis,  iii.  726 

of  the  cord,  iii.  725,  734 

of  the  hernial  sac,  iii.  725 

of  the  tunica  vaginalis,  iii.  727 

operative  treatment  of,  iii.  731 

palliative  treatment  of,  iii.  731 

prognosis  of,  iii.  730 

radical  treatment  of,  iii.  731 

setons  in,  iii.  732 

subcutaneous    division    of   tunica 
vaginalis  in,  iii.  732 

symptoms  of,  iii.  728 

tapping  in,  iii.  731 

the  fluid  of,  iii.  727 

treatment  of,  iii.  730 

vaginal,  varieties  of,  iii.  733 

varieties  of,  iii.  725 

Volkmann's  operation  for,  iii.  733 
Hydrocephalic  cry,  iv.  717 

in  cerebrospinal  meningitis,  ii.  43 
Hydrocephalocele,  ii.  680  ;  viii.  244 
Hydrocephalus,  ii.  534 

acute,  iv.  715 


Hydrocephalus,  acute  (continued) : 
tapping  the  lateral  ventricles  in, 
viii.  '229 
adult,  malformations  of  the  brain 

in,  viii.  189  (Fig.) 
and  brain  tumor,  diagnosis  of,  i. 

679 
and  idiocy,  iv.  96 
as  a  cause  of  dystocia,  iv.  342  (Fig.) 
aspiration  for,  i.  391 
chronic,  iii.  735* 

congenital  and  acquired,  iii.  735 
definition  of,  iii.  735 
diagnosis,  iii.  738 
duration,  iii.  736 
etiology,  iii.  735 
internal  and  external,  iii.  735 
morbid  anatomy,  iii.  736 
of  adolescents  or  adults,  iii.  737 
prognosis,  iii.  738 
symptoms,  iii.  736 
theories  concerning,  iii.  736 
treatment,  iii.  738 
e  vacuo,  i.  619 
facies  of,  v.  682 

infantile,    malformations    of    the 
brain  in,  viii.  189  (Fig.) 
Hydrochinon,  iii.  746 
Hydrochlorate   of   ammonia,  ii.  99. 

See  Ammonium,  Chloride  of. 
Hydrochloric  acid',  iii.  738* 
as  a  digestive,  vii.  124 
caustic  action  of,  ii.  5 
germicidal  action  of,  iii.  325 
origin  of,  in  organism,  ii.  464 
secretion  of,  in  infants,  viii.  93 
Hydrochloric  ether,  ii.  726 
Hydrocollidine,  vi.  63 
Hydrocotyle,  iii.  738* 

constituents  of,  i.  234 
Hydrocyanic  acid,  ii.  79  ;  iii.  738* 
antiseptic  efficacy  of,  i.  253 
detection  of,  post-mortem,  iii.  744 
experiments  with,  iii.  739,  742 
fatal  dose  of,  iii.  741,  743 
inhalation   of,    symptoms    follow- 
ing, iii.  742 
medico  legal   questions  in  poison- 
ing by,  iii.  745 
physiological  effects  of,  iii.  739 
poiSODOUS  effects  of,  iii.  739,  742 
post-mortem   appearances  in  poi- 
soning by,  iii.  744 
statistics  of  poisoning  by,  iii.  741 
symptoms  of  poisoning  by,  iii.  742 
tests  for,  iii.  744 
theories  of  the  action  of,  iii.  739, 

742 
therapeutics  of.  iii.  741 
toxicology,  iii.  741* 
treatment  of  poisoning  by,  iii.  743 
Hydrocyanic  ether,  iii.  746* 
Hydrogen  dioxide,  iii.  746* 
Hydrogen,  excretion  of,  v.  261 
germicidal  action  of,  iii.  325 
peroxide,  antiseptic  efficacy  of,  i. 
253 
germicidal  action  of,  iii.  325 
in  antiseptic  surgery,  i.  264 
sulphuretted,  antidotal  value  of,  i. 
243 
Hydromeningocele,  viii.  244 
Hydrometra  lateralis,  vii.  468  (Fig.) 
Hydronephrosis,  i.  20  ;  iv.  284  (Fig.), 
307 
and    pancreatic    cyst,   differential 

diagnosis,  v.  482 
causes,  iv.  284 
definition,  iv.  284 


Hydronephrosis  (continued) : 

diagnosis  of,  iv.  286 

lesions  of,  iv.  285 

symptoms  of.  iv.  286 

the  urine  in,  iv.  286 

treatment,  iv.  286 
Hydropericardium,  ii.  534 
Ilydroperitoneum,  i.  382 
Hydrophide,  vi.  174 
llydrophis  nigrocincta,  vi.  174 
Hydrophobia,  vi.  130 
Hydrophone,  vi.  627  (Fig.) 
Hydrophthalmos  anterior,  ii.  300 
Hydrops,  ii.  533 

articulorum,  vi.  703 

chronicus,  viii.  330  (Fig.) 
treatment,  viii.  365 

ascites,  i.  382 
lactea,  viii.  83 

asthmaticus,  i.  491 

capitis  vel  cerebri,  iii.  735 

saccatus,  v.  606 
Hydroquinone,  iii.  746* 
Hydrorrhachis  externa,  viii.  471 

interna,  viii.  471 
Hydrosalpinx,  i.  24  ;  iii.  27 
Hydrosphygmographs,  vi.  530 
Hydrotherapy,  i.  460 

in  the  treatment  of  fever,  iii.  69 
Hyeres,  iii.  747* 
Hygiene,  military,  iii.  748*  (Fig.) 

alcohol,  iii.  757 

antiscorbutics,  iii.  758 

barracks,  iii.  758 

bathing,  iii.  764 

beverages,  iii.  756 

camps,  iii.  759 

clothing,  iii.  748 

food,  iii.  753 

foot  covering,  iii.  750 

general  considerations,  iii.  764 

guard  duty,  iii.  763 

gymnastics,  iii.  764 

habitations,  iii.  758 

head  covering,  iii.  749 

marching,  iii.  762 

rations,  iii.  753 

setting-up,  iii.  763 

tents  and  camps,  iii.  759 

underclothing,  iii.  750 

uniform,  iii.  749 

water,  iii.  756 

weight  of  equipments,  arms,  etc., 
iii.  751 
Hygiene,  naval,  iii.  766*  (Fig.) 

climatic  preparations,  iii.  773 

clothing,  iii.  772 

dryness,  iii.  770 

examination  of  recruits,  iii.  766 

food,  iii.  771 

habitation,  iii.  767 

holds  and  bilges,  iii.  770 

illumination,  iii.  771 

latrines,  iii.  771 

morale  of  the  sailor,  iii.  773 

personal  cleanliness,  iii.  773 

the  sailor,  iii.  766 

the  sick,  iii.  773 

ventilation,  iii.  768 

water,  iii.  772 
Hygiene  of  diabetes,  ii.  422 

of  infancy,  iv.  14 

of  occupation,  v.  275 
Hygienic  aspects  of  putrefaction,  vi. 

112 
Hygienic  treatment  of  dyspepsia,  ii. 
460 

of  infantile  diarrhoea,  ii.  440 
Hygienic  vinegar,  ii.  307 
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Hysterotomy  (continued): 
"history  of,  iii.  811 
indications  for,  iii.  811 
kolpo-,  iii.  812 

Hvstero-trachelorrhaphy,    vii. 
(Fig.) 
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Iatku.iptic  medicine,  iv.  201 
Ice,  frictions  with,  in  fever,  iii.  70 

sanitary  aspects  of,  vii.  719 
Ice-bags,  i.  466 
Ice  pack  in  fevers,  ii.  231 
Ice  poultices,  viii.  428 
Iceland  moss,  ii.  717  ;  v.  26  (Fig.) 
Ichoraemia,  vi.  402 
Ichthyocolla,  iv.  231 
Ichthyoid  ancestors  of  amphibia,  ii. 

738 
Ichthyol,  iv.  1* 
Ichthyonema,  ii.  527 
Ichtliyosis.  iv.  1* 

linguae,  vii.  109 
Icterus,  iii.    287  ;  iv.  237.     See  also 
.In  a  udice. 

gravidarum,  vi.  15 

gravis,  iv.  540 

neonatorum,  iv.  240 
Idaho  Hot  Springs,  iv.  1* 
Ideas,  modes  of  communicating,   ii. 

382 
Identity.     See  Evidence. 
Idianoia,  iv.  88 
Idiocrasy,  iv.  2 
Idiocy,  iv.  44,  88  (Fig.) 

accidental,  iv.  92 

acquired,  iv.  92 

by  deprivation,  iv.  101 

causation  of,  iv.  89 

classification  of.  iv.  91 

congenital,  iv.  92 

definition  of,  iv.  88 

developmental,  iv.  92 

eclampsic,  iv.  95 

epileptic,  iv.  95 

ethnic  classification  of.  iv.  92 

facial  expression  in,  v.  681 

genetous,  iv.  92 

hydrocephalic,  iv.  96 

inflammatory,  iv.  101 

microcephalic,  iv.  93 

paralytic,  iv.  97 

pathological  anatomy,  iv.  103 

resulting    from   consanguinity    of 
the  parents,  ii.  274 

statistics  of,  iv.  89 

traumatic,  iv.  101 
Idio-myasmata,  iv.  756 
Idionymsin  anatomical  terminology, 

viii.  517 
Idiosyncrasy,  iv.  2* 

dosage  modified  by,  ii.  526 

in  regard  to  drugs,  ii.  413 
Idiots,  chorea  in,  ii.  140 

education  of.  iv.  103 

fissures  of,  viii.  162 

growth  and  weight  of,  iv.  102 

insanity  in,  iv.  102 

legal  status  of,  iv.  103 

nervous  and  mental  condition  in, 
iv.  101 

with  special  aptitudes,  iv.  101 
Ignatia,  vi.  244 
Ignatius  Loyola,  cause  of  death  of, 

i.  4 
Ignipuncture,  ii.  8 
Ignis  sacer,  iii.  645 
Ileo-cajcal  intussusception,  viii.  307 
Ileo-colitis,  iv.  182 


Ileum,  iv.  172 

diagnosis  of  wounds  of,  iv.  195 
Ilex  aquifolium,  i.  105 
opaca,  i.  106 

paraguaiensis,  i.  106  ;  iv.  676 
verticillata.  i.  105 
vomitaria.  i.  106 
Iliac  abscess,  i.  24 

Iliac    artery,  circumflex,    anomalies 
of,  i.  356 
common,  anomalies  of,  i.  354 

compression  of,  i.  358 
external,  anomalies  of,  i.  356 
internal,  anomalies  of,  i.  355 
Iliac  lymphatic  glands  and  plexus, 

viii.  401 
Iliac  regions,  i.  9 

Iliac  veins,  anomalies  of,  vii.  609,  610 
Iliacns  minor  muscle,  v.  49 
Iliacus  muscle,  anomalies  of,  v.  49 
superficial,    anomalies    of,    v.    40 
(Fig.) 
Ilio-capsularis  muscle,  v.  49 
Ilio-inguinal  nerve,  viii.  538 
Ilio-tibial  band  of  the  fascia  lata,  viii. 

539 
Ilium,  v.  554 

dislocation  of  femur  on  dorsum  of, 
ii.  503 
Illinois,  history  of  vellow  fever  in, 

viii.  43 
Illicium  anisatum.  i.  234  (Fii;.  i 

religiosum,  i.  234 
Illuminating  gas,  ii.  214 
Illusions  and  hallucinations,  iii.  481* 

in  the  insane,  iv.  59 
Images,  formation  of,  in  the  eye,  i.  39 
Imagination,  disordered,  in  the  in- 
sane, iv.  61 
Imbecility,  iv.  44.  88  (Fig.) 
Imbedding,  methods  of,  iii.  670  (Fig. ) 
Imitation  in   the  etiology  of  chorea, 

ii.  141 
Immunity,  racial,   theories  concern- 
ing, viii.  430 
Impacted  fractures,  iii.  235 
Imperatoria,  constituents  of,  i.  233 

ostruthium,  iv.  669 
Imperial  draught,  v.  795 
Imperial    granum,    composition   of, 

viii.  100 
Imperial  orange  agaric,  iii.  275  (Fig.) 
Impetiginous  eczema,  ii.  633 
Impetigo,  iv.  3* 

and  ecthyma,  differential  diagnosis 

of,  ii.  632 
annua,  i.  106 
contagiosa,  iv.  3* 
herpetiformis,  ii.  410 
Impotence,  iv.  3* 
electricity  in,  ii.  654 
in  diabetes,  ii.  420 
neurotic,  iii.  :11s 
Impregnation,  iv.  5*  'Fig.) 
development  of  ova  without,  vi. 

437 
metallic,    of    microscopical   speci- 
mens, iii.  679 
of  the  ovum,   changes  following, 
vi.  381 
Impressions,      maternal,     argument 

against,  vii.  3 
Impulse,   cardiac,   character  of  the, 

ii.  85 
Inaction,  as  a  cause  of  atrophy,  i.  416 
In-and-in  breeding  of  animals,  ii.  275 
Inanition,  iii.  38.     See  also  Fasting. 
Incapacity,  civil,  ii.  176 
Iucas,  bone  of  the,  vii.  786  (Fig.) 


Incense,  benzoin  used  in,  i.  490 
Incest,  effect  upon  offspring,  ii.  274 
Incineration,  i.  719 

of  the  dead,  ii.  332 
Incisor  teeth,  vi.  742,  745  (Fig.) 
Incisure  intertragica,  i.  144  (Fig.) 

Santorini,  muscle  of,  i.  444 
Inclined    plane  in   the  treatment  of 

fractures,  iii.  241  (Fig.  I 
Incompatibility,  medicinal,  iv.  8* 
Incomplete  dislocations,  ii.  481 
Incontinence  of  urine,  ii.  697 

electrical  treatment  of.  ii.  654 
Incontinence,  seminal,  vi.  385 
Incubation   of  micro-organisms,   iv. 
760  (Fig.) 

period  of,   in  contagious  diseases, 
ii.  282 
Incus,  iii.  540  (Fig.) 

anatomy  of,  vii.  339 
India,  pride  of,  i.  457 
India-rubber,  i.  750 

workers,  diseases  of.  v.  279 
India,  school  for  deaf-mutes  in,  ii.  377 
Indian  bread  (pachvma  cocos),  iii.  281 
Indian  corn,  ii.  301  ;  iv.  638 
Indian  Springs,  Ga.,  iv.  9* 
Indian  Springs,  Ind.,  iv.  10* 
Indian  turnip,  vii.  333 
Indianapolis  (climate  of),  iv.9*  (Chart) 
Indians,  American,  cranial  capacity 
of.  ii.  25 

physical    training   among    the,    ii. 
757  (Note) 
Indican,  v.  262 

from  oxidation  of  indol.  ii.  467 
Indices,  refractive,  of  the  media  of 

the  eye,  i.  43 
"  Indifferent  tissue,"  ii.  444 
Indigestion,  ii.  452 

a  cause  of  colic,  ii.  231 

alcohol  in,  ii.  462 

and  cholera,  differential  diagnosis 
of,  ii.  133 

causes  of,  ii.  452 

diagnosis  of.  ii.  459 

diet  in,  ii.  460 

in  jaundice,  iv.  238 

in  the  etiology  of  dysentery,  ii.  548 

medicinal  treatment  of,  ii.  461 

pathology,  ii.  459 

sympathetic  disturbances  in,  ii.  457 

symptoms  of,  ii.  455 

treatment  of,  ii.  460 
Indigo,  vi.  390 

false,  vi.  390 

urinary  calculi  formed  of,  ii.  259 

wild,  iv.  10* 
Indigo-carmine  for  staining  tissues, 

iii.  676 
Indigofera  tinctoria,  vi.  390 
Indirect  cell-division,  ii.  15  (Fig.) 
Indirect  diuretics,  ii.  523 
Indogen,  vii.  416 
Indo-Germanic  races,  facial  type  of, 

iii.  1  (Fig.) 
Indol,  ii.  467  ;  v.  262 

germicidal  action  of,  iii.  325 

in  urine,  vii.  415 
Indoxyl,  v.  262 
Induced  electricity,  treatment  by,  ii. 

650 
Induration,  fibroid,  ii.  174 

granular,  ii.  174 
Indusia  of  male  fern,  iii.  65  (Fig.) 
Ine,  iv.  502 
Inebriety,  cerebral  automatism  of,  i. 

451 
Inedia,  iii.  38 
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Inhumali 
Inion,  a  guiding-point  in 

1.   2i$ 

Injecting  cannula?,  iii.  6f 
Injecting,  methods  of.  in  1 1 i — 1«  ; 
technique,  iii   ' 
■  •ii-.    bypodermatii 
(Fit 
rectal,  EL  'i'.'i 
in  dysenterj .  II   554 
Injured,  transportation  of  the,  in  am- 

bulances,  L  183 
In  knee,  i\    81 
Inky  agaric,  iii   877 
Inman  a  n ._•.  199 

Innominate  artery,  aneurin 
anomalies  of,  I 

'II-    of,    \ 

Innominate  rein,  anomalies  of,  vii. 

til  Mi 

Inoculation  of  animal-  with  micro- 

nisma,  i\ .  772 
preventive   \ 

72 
Inosite  in  tin-  •  of  hydatid 

cysts,  Til   7iu 

in  urine,  \ii   42-- 

IlloN  r:i/l:i\\  .   i\     41  * 
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in  rvr  in  the, 
aural  >  banges  in  tbi 
brain-  of  the.  sometimes  hai 

L'ula  imperfect,  viii.  186 
<  i\  il  ini  apaciti  of  the,  ii   178 
i  lamination  of  tbi         7  j 

I  the,  vii. 
forcibli  (  ili<-.  iii 
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hallucinations  In  the,  i.  42- 

alty,  almlii  .  l\ 
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in  ai 

It.  117* 
in  I  108 
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:<  ii..  ntia 
I   i\ .  68* 
periodical,  i-. 
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to,  It  56 
l-.-t  i  onnubial,  Ii 

ps)  t.  iv.  58 

pubescent,  i\    81 
puerperal,  i\    •  • 
definition,  i\ 
etiology    i\.  181 
form-  of,  iv    181 
frequenc]  .  It   181 
prognosis  of   i\    181 
lymptoma  i\    181 
•    i\    181 

v    55 
■    h    47 
of  occurrence.  It.  133 
188 
184 
pa)  h    188 

prognosis    n    ll'>4 
lymptoi  :32 

iiKiit,  iv   i:<4 
sensorv  disturbances  in.  It.  68 

mens  of.  iv.  66 
sj  mptoma  of,  It.  59 

i.t4* 
-    Iv.  135 
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Insanity,  syphilitic  (continued) : 
pathology,  iv.  135 
prognosis,  iv.  136 
symptoms,  iv.  134 
treatment,  iv.  136 
the  seasons  in  relation  to,  iv.  54 
the  sexual  organs  in  relation  to,  iv. 

57 
toxic,  iv.  47 
traumatic,  iv.  49 
treatment  of,  iv.  76 
Insect  bites,  malignant  cellulitis  re- 
sulting from,  ii.  20 
Insect  powders,  v.  536 
Insects  in  the  external  auditory  canal, 
i.  426 
poisonous,  v.  741*  (Fig.) 
respiration  of,  vi.  198  (Fig.) 
Inselbad,  iv.  136* 
Insolation,  iii.  600* 
Insomnia,  vi.  471 
in  dyspepsia,  ii.  458 
in  trichinosis,  vii.  795 
treatment  of,  vi.  472 
Inspection    in    examination    of   the 
heart,  ii.  85 
maritime  and  inland  quarantine,  vi. 

271 
sanitary,  general  survey,  vi.  262 
in  cases  of  contagious  or  infec- 
tious diseases,  vi.  271 
of  cemeteries  and  burial,  vi.  270 
of  drainage   and   sewerage,    vi. 

264 
of  tire  establishments,  vi.  270 
of  food-supplies,  vi.  267 
of  habitations,  vi.  263 
of  hospitals  and  public  charities, 

vi.  270 
of  manufactures  and  trades,  vi. 

268 
of  markets,  vi.  267 
of  police  and  prisons,  vi.  270 
of  public  schools,  vi.  269 
of  public  ways  and  places,  vi.  266 
of    slaughter-houses    and    abat- 
toirs, vi.  267 
of  water-supply,  vi.  264 
principles  of,  vi.  261 
Inspectors,  medical,  in  the  army,  iii. 
130 
sanitary,  duties  of,  vi.  272 
qualifications  for,  vi.  262 
Inspiration,  vi.  205 
muscles  of,  ii.  312 
varieties  of,  ii.  83 
Inspiratory  dyspnoea,  ii.  560 
Instep,  height  of,  in  different  races, 

iii.  210 
Instruction  of  deaf-mutes,  ii.  370 
Instruments  for  aural  examinations, 

ii.  573  (Fig.) 
Insula   Reilii,  viii.  160 
Insular  fissure,  viii.  152  (Fig.) 

gyre,  viii.  152  (Fig.) 
Insurance,  life,  laws  of,  iv.  488 
selection  of  lives,  iv.  136* 
diathesis  as  a  guide  to,  iv.  139 
history  of,  iv.  136 
necessity  for,  iv.  137 
occupation  in,  iv.  142 
personal  condition  in,  iv.  140 
personal  experience  in,  iv.  141 
previous  disease  in  relation  to, 

iv.  140 
principles  of,  iv.  139 
proposition  as  to,  iv.  139 
residence  in,  iv.  142 
Integer,  fissural,  viii.  155 


Integumentum   commune,    viii.    458 

(Fig.).      See  also  Skin. 
Intelligence,  minimum  brain-weight 
compatible  with,  viii.  164 
probably    proportional    to    brain- 
weight  on  the  average,  viii.  164 
Intemperance  in  the  etiology  of  idi- 
ocy, iv.  91 
Interbrain,  viii.  132 
Interbreeding,  disadvantage  of,  viii. 

447 
Intercalatum,  locus  niger,  viii.   131 

(Fig.) 
Intercentral  gyre,  viii.  159 
Intercerebral  fissure,  viii.  147 
Interclaviele.   analogue  of,   in  man, 

ii.  178 
Intercostal   artery,    superior,    anom- 
alies of,  i.  351 
Intercostal    lymphatic    glands    and 

plexus,  viii.  406 
Intercostal  muscles,  external,  anom- 
alies of,  v.  53 
internal,  anomalies  of,  v.  53 
Intercostal  nerve,  the  great,  viii.  506 

(Fig.) 
Intercostal  neuralgia,  iv.  143* 
Interhemispheral  fissure,  viii.  147 
Interlobar  fissures,  viii.  148 
Interrnandibular  suture,  iii.  5 
Intermarriage,  result  of,  in  the  pro- 
duction of  cleft  palate,  ii.  179 
Intermaxillary   bone,    treatment  of, 

in  cleft  palate,  ii.  180 
Intermedial  fissure,  viii.  132  (Fig.) 
Interment,  i.  719 
Intermittency  in  disease,  v.  592 
Intermittent  fever,  algid,  iv.  149 
amblvopia  and  amaurosis  in,  vii. 

670 
anatomical  lesions,  iii.  78 
apoplectic,  iv.  149 
choleraic,  iv.  149 
classification,  iv.  144 
comatose,  iv.  149 
definition,  iv.  144 
dysenteric,  iv.  149 
electrical  treatment  of,  ii.  654 
masked,  iv.  148 
pernicious,  iv.  148 
forms  of,  iv.  149 
treatment  of,  iv.  149 
pneumonic,  iv.  149 
simple,  herpetic  eruption  in,  iv.  146 
incubation,  iv.  145 
paroxysm  of  fever,  iv.  145 
pathological  anatomy,  iv.  146 
prophylaxis,  iv.  147 
special  symptoms  in,  iv.  146 
spleen  in,  iv.  146 
stages  of  chill,  fever,  and  sweat- 
ing, i.  145 
the  intermission,  iv.  145 
treatment  of,  iv.  147 
types  of,  iv.  144 
urine  in,  iv.  146 
Internal  capsule,  ii.  305  ;  viii.  135 

lesions  of,  ii.  28  (Fig.) 
Internal  convulsions,  ii.  287 
Internal  cutaneous  nerve,  i.  308 
Internal    ear,    anatomy   of,    ii.    562 

(Fig.).     See  also  Labyrinth. 
Internal  incarceration  and   intussus- 
ception, diagnosis  of,  viii.  322 
Internal  strangulation,  treatment  of, 

iv.  161 
Interosseous  muscles  of  the  foot,  v. 
52 
of  the  hand,  anomalies  of,  v.  48 


Interosseous  nerve,  posterior,  in  the 

forearm,  i.  311 
Interparietal  bone,  vii.  786  (Fig.) 
Interparietal  fissure,  viii.  155 
Interparoxysmal  state  in  epilepsy,  ii. 

705  " 
Intcrpterygoid  cleft,  iii.  5  (Fig.) 
Interspinales  muscles,  anomalies  of, 

v.  53 
Interstitial  inflammation,  iv.  26 
Interstitial  keratitis,  ii.  296  (Fig.) 
Intertrigo,  iv.  150* 
Interval,  focal,  i.  400 
Intervertebral  ganglion,  viii.  477 
Intestinal  absorption,  mechanism  of, 

i.  33 
Intestinal  colic,  ii.  231 
Intestinal  digestion,  chemistry  of,  ii. 

468 
Intestinal  srlands  in  the  new-born.  iv. 

10 
Intestinal    irritation    as  a  cause  of 

chorea,  ii.  141 
Intestinal  obstruction,  i.  22 
acute,  treatment,  iv.  158 
by  bands,  diagnosis  of,  from  intus- 
susception, viii.  322 
by  cancerous  stricture,  iv.  155 
by  cicatricial  strictures,  iv.  154 
by  compression,  iv.  150 
by  constriction,  iv.  153 
by  enteroliths,  iv.  153 
by  faecal  accumulation,  treatment 

of,  iv.  162 
by  faecal  masses,  iv.  153,  157 
by  foreign  bodies,  iv.  153 

treatment  of,  iv.  162 
from  gall-stones,  iv.  153,  564 
from  intussusception,  iv.  152  ;  viii. 

306 
from  imagination,  iv.  152 
from  rectal  stricture,  i.  279 
from  strangulation  by  bands,  iv.  150 
by  diverticula,  iv.  151 
by  normal  structures  abnormally 

attached,  iv.  151 
through  slits  or  apertures,  iv.  151 
from  stricture,  iv.  153 
from  volvulus,  iv.  151 
functional  pain  in,  v.  455 
massage  in,  iv.  666 
pathology,  iv.   150* 
symptoms  of,  iv.  154 
treatment,  iv.  158* 
Intestinal  peristalsis,  iv.  162*  (Fig.) 
excitement  of,  by  chemical  stimuli, 
iv.  163 
by  compression  of  the  aorta,  iv. 

164 
by  drugs,  iv.  163 
by  electrical  stimuli,  iv.  163 
by  mechanical  stimuli,  iv.  163 
by  nervous  stimuli,  iv.  164 
by  reflex  action,  iv.  164 
by  thermic  stimuli,  iv.  163 
inhibition  of,  by  nervous  impulses, 

iv.  164 
methods  of  studying,  iv.  163 
use  of,  iv.  162 
Intestinal  secretion,  ii.  448,  468 

in  infants,  viii.  93 
Intestine,  action  of,  remedies  to  in- 
crease the,  vi.  225 
anatomy  of,  iv.  166*  (Fig.) 
attachments  of,  iv.  167 
blood-supply  of,  iv.  166 
cancer  of,  i.  21,  778  ;  iv.  191 
and    intussusception,    diagnosis 
of,  viii.  322 
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enterotomj .  Ii    I 

■  (if,  in  hernia,  viii. 
in  Intussusception,  \  til 
in  tin-  new  born,  iv.  11 
Inflammation  of,  i\ .  179* 
iniii  u   of    the,    vi 

S 
1  7-J 
measurement 
peristalsis  in.  iv    168    I 

•  -    II    l  J  l 
lysentery,  ii.  550    l 
in  typhoid  f<  ~      I 

1\  mphatica  «.f,  Iv,    17"  .    \ ; 

in.  aaun  menta  "f.  \  ii   I 
medication  of,  Iv.  I 

IL    l"'11     i\.    163* 
: 

-  in,  \    133   Fig  ) 
190* 
nerves  of,  iv 

•   struction  of,  i.  89  .  Iv.  150* 
of  horse,  vii  <■ ; 
in.  ii  u';u 

7*7 
perfoi 

peristalsis  of,  ii.  ■»•">"     n    168* 
primitive  regions  of,  i    I 
puncture  "f.  in  flatulent  colic,  ii. 

tion  "f,  f.>r  gangrene,  \  I 
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art.  i  17" 
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ulceration  ..f.  following  l>urns,  i. 

in 

in  i\  phoid  t.  -7 

leading  to  -a  164 

tuberculi 
wounds  "l    Iv,  108* 
-  iii. .ii.  i\ . 

:  99 
■  omplii  ations,  i\    186 

m: 

L87   800 
led,  Iv.  109    107 
lacerated,  ii    108   106   it'7 
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punctured   Iv.  108   108  l'.'T 

i\    '.'iii 
symptom 
treatment,  Iv. 
Intoxii  ation,  ah  ob<  ..  in,  ii. 

intra  articuhtf   f  r;»il 

Intra  paracentra]    tissur.-.    viii.    ir>2 

,1V 
[ntroitua  vaginae,  viL  690 
Intubation    «.f    the  larynx,   Iv.   411* 

.  (traction  of  tin'  mix-,  iv.  422 

history  <>f.  iv  418 

in  tin-  treatment  <>f  croup,  i 

Instruments  for,  i\    488 

management  after,  Iv.  488 

method  of  inserting  the  tube,iv.4S8 
Intumescentia  ganglioformis  <  I 

tnry  nerve,  ii 
Intussusception,  i\     158  ;  vii 
,1Y 

acute,  -viii  817 

adhesions  in,  viii  814 

istalsis  in  the  pro- 
duction "f.  1  iii   310 

amputation  of  a  prolapsed,  viii.  :t->v< 

anatomy  >.f.  viii.  818 

and  cancer  of  tli<-  intestine,  differ- 
ential diagnosis  <.f.  viii   888 

and  cholera,  different! .'. 
of,  viii 

and  dysentery,  differential  di 

and  faecal    impaclii  fl   rential 

gnosis  ,,f   viii.  888 
and  f.iH-iL'ii  bodies  in  the  int. 

differentia]  dia  '    viii. 

and  internal  Incarceration,  differ- 
entia) diagnosis  of,  vii 

and   obstruction  bj   bands, 
enUal  diagnosis  of,  \ iii 

and  perforative  peritonitis,  differ- 
entia] diagnosis  ..f.  vii: 

and  perit)  pliliti-.  differential 
n,.-iv  (.f.  viii 

and  polypus  of  the  rectum,  differ 
i  nt ml  diagnosis,  viii. 

and    \.'l\uln~ 

-is  l.f,    vi 

app<  •  the  abdomen  In,  viii. 

attitude  ..f  the  patient  in.  \iii  3ls* 
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clinii  viii  817 
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i  onslipation  ii 
danger  >.f  pui 
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inj. .  n  flat  ion  in.  viii   396 
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im  ..I .  \  ii: 
iiial  treatment,  \i. 
multiple,  viii   ;tl-j 

itment  of,  rliL  898 
pain  ii  Hi,  315* 

partial, 
patholi  . 

|.li 

k  In,  viii 

in-  bowels  in.  viii.  390 
..  ule,  \  iii    .117 

..  i.t.  viii 
-  \  1 1 ,  j  •  t  ■  T 
temperature  in,  \  ii 

tumor  in.  viii 
urine  in 
varieties,  viii 
• 
Inula 
Inulii 
Inum  '  801* 

irishmen!  bi    ii   700  .  ii 
inalion  of  the  intestine 

sis  «.f.  i\    156 
pain  from,  ii   881 
riun      x\ 
radii  •  hernia,  iii.  636 

. 
Invoiui  ruin    format 
Involution  .>f  llie  uu  rus,  \iii 
Inward  .  ..iivulsiniis.  ji.  .  - 

• 
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of  lead,  Iv.  161 

Iodine.  i\ 
antidotal  value  of,  i.  043 
as  a  at]  pt 

•'<09 
J  action  .'f.  ii: 
in  .. 

injections  of,  f>.r  the  radical  cure 
..f  hernia,  iii.  <• 
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Iodine  (continued)  : 

skin  eruption  caused  by,  ii.  412 

to  arrest  salivation,  vi.  254 
Iodine  green  for  staining,  iii.  G77 
Iodine  paint,  ii.  317 
Iodine  violet  for  staining,  iii.  678 
lodism,  symptoms  of,  iv.  202 
Iodized  starch,  iv.  206*  ;  vi.  620 
Iodoform,  iv.  206* 

germicidal  action  of,  iii.  325 

in  antiseptic  surgery,  i.  263 

in  the  treatment  of  simple  chancre, 
ii.  64 
Iodoform  collodion,  ii.  312 
Li'1'ilivdrargyrate  of  potassium,  iv. 

"742 
Iodol,  germicidal  action  of,  iii.  325 
lodum,  iv.  204 
Io  moth,  v.  757  (Fig.) 
Ipecac,  iv.  207*  (Fig.) 

action  of,  iv.  208 

administration  of,  iv.  208 

allied  drugs,  iv.  209 

allied  plants,  iv.  209 

American,  ii.  728  ;  iv.  209* 
Ipecac  as  a  cholagogue,  ii.  109 

as  an  emetic,  ii.  672 

as  au  expectorant,  ii.  766 

composition,  iv.  208 

description,  iv.  207 

diaphoretic  action  of,  ii.  425 

habitat,  iv.  207 

history,  iv.  207 

in  cholera,  ii.  133 

preparations  of,  iv.  209 

use,  iv.  208 
Ipecacuanha,  iv.  207  (Fig.) 
Ipomea  batatos,  iv.  236 

jalapa,  iv.  236 

nil.  iv.  236 

orizabensis,  iv.  236 

purga,  iv.  235  (Fig.) 

purpurea,  iv.  236 

simulans,  iv.  236 

turpethum,  iv.  236 
Ireland,  Oscar  B.,  on  mortality,  v.  21 
Iriddesis  in  astigmatism,  i.  405 
Iridectomy,  iv.  209*  (Fig.) 

in  glaucoma,  iv.  212 

indications  for,  iv.  211 
Irideremia,  shining  of  the  eyes  in, 

v.  299 
Iridin,  iii.  165 

Irido-choroiditis  as  a  cause  of  blind- 
ness, i.  534 

iridectomy  in,  iv.  211 

metastatic,  in  syphilitic  disease  of 
the  middle  ear,  viii.  280 
Iridodesis,  iv.  211 
Iridodialvsis  as  a  cause  of  diplopia, 

ii."477 
Iridotomy.  iv.  213*  (Fig.) 
Iris,  arterial  circle  of  the,  iv.  217 

benign  tumors  of,  ii.  808 

color  of,  in  colorblindness,  ii.  244 

cutting  the.  iv.  213 

cysts  of.  ii.  808 

development  of,  ii.  783  (Fig.) 

granulomata  of,  ii.  808 

inflammation    of,   iv.   219    (Fig.). 
See  also  Iritis. 

malignant  tumors  of,  ii.  809 

melanoma  of,  ii.  808 

microscopical  anatomy  of,  iv.  217 

movements  of,  i.  49 

nerves  of,  i.  49  ;  iv.  218 

sarcomata  of,  ii.  809 

telangiectatic  tumors  of,  ii.  808 

traumatic  granuloma  of,  ii.  808 


Iris  (continued)  : 

tumors  of,  ii.  808 

veins  of  the,  iv.  218 

wounds  of,  ii.  801  (Fig.) 
Iris,   ciliary  body,  and  choroid,  iv. 

214*  (Fig.) 
Iris  florentina,  v.  369 

germanica,  v.  369 

pallida,  v.  369 

pumila,  v.  369 

versicolor,  iii.  165 
Irish  moss,  ii.  717  ;  v.  26  (Fig.) 
Irisin,  iii    165 
Iritis,  iv.  219*  (Fig.) 

accompanying  keratitis,  ii.  296 

as  a  cause  of  blindness,  i.  534 

causes  of,  iv.  219 

consequences  of,  iv.  219 

diagnosis  of,  iv.  219 

examination  of.  oblique  illumina- 
tion in,  iv.  220 

iridectomy  in,  iv.  211 

plasties,  iv.  220 

reflex,  iv.  219 

serosa,  iv.  220 

spongy,  iv.  220 

suppurativa,  iv.  220 

symptoms  of,  iv.  219 

syphilitic,  vi.  720 

treatment  of,  iv.  220 

varieties  of,  iv.  220 
Iritomy,  iv.  213  (Fig.) 
Iron,  iv.  222* 

acetate  of,  iv.  226 

alum,  iv.  229 

and  ammonium,  citrate  of,  iv.  227 
sulphate  of,  iv.  229 
tartrate  of,  iv.  228 

and  potassium,  tartrate  of,  iv.  227 

and  quinine,  citrate  of,  ii.  165  ;  iv. 
227 

and  strychnine,  citrate  of,  iv.  227 

antidotal  value  of,  i.  243 

as  au  emmenagoguc,  ii.  677 

as  a  styptic,  vi.  672 

as  a  tonic,  vii.  125 

basic  sulphate  of,  iv.  229 

bitter  wine  of,  ii.  165 

bromide  of,  iv.  225 

carbonate  of,  iv.  223 

chloride  of,  iv.  228 
as  a  styptic,  vi.  672 

citrate  of,  iv.  227 

compounds,    medicinal    properties 
of.  iv.  222 

dialyzed,  iv.  226 

dried  sulphate  of,  iv.  224 

ferrocvanide  of,  antiperiodic  action 
of,  i.  248 

general  therapeutics  of,  iv.  229 

hydrated  oxide  of,  iv.  225 
with  magnesia,  iv.  226 

hypophosphite  of,  iv.  228 

in  anemia,  iv.  229 

in  the  purification  of  water,  vii.  724 

in  urine,  vii.  421 

iodide  of,  iv.  225 

lactate  of,  iv.  224 

nitrate  of,  iv.  229 

normal  sulphate  of,  iv.  229 

oxalate  of,  iv.  224 

oxide  of,  iv.  225 

oxychloride  of,  iv.  226 

perchloride   of,  caustic   action  of, 
ii.  6 

phosphate  of,  iv.  228 

poisoning  by,  iv.  230* 

precipitated  sulphate  of,  iv.  224 

preparations  of,  iv.  223 


Iron  (continued)  : 
pyrophosphate  of,  iv.  228 

quinine,    and     strychnine,     phos- 
phates of,  ii.  165 
reduced,  iv.  223 

saccharated  carbonate  of,  iv.  223 

saccharated  iodide  of,  iv.  225 

subcarbonate  of.  iv.  226 

subsulphate  of,  iv.  229 
as  a  styptic,  vi.  673 

sulphate  of,  iv.  224 
antiseptic  efficacy  of,  i.  254 

tersulphate  of,  iv.  229 

valerianate  of,  iv.  228 
Iron  waters,  i.  463 
Irondale  Spring,  iv.  230* 
Irradiation,  i.  405 
Irreducible  hernia,  iii.  620 
Irresponsibility,  criminal,  ii.  338 
Irrigation  of  the  rectum  in  chronic 

dysentery,  ii.  556 
Irritability,  external,  of  nerves,  v.  141 
Irritable!  heart,  iii.  565 

caused  by  overexertion,  ii.  758 
"  Irritable  tongue,''  ii.  455 
Irritant  diuretics,  ii.  522 
Irritation,  local,  means  of  producing, 

ii.  700 
Irritative  glycosuria,  ii.  418 
Isclnemia,  ii.  171 
Ischiatic  hernia,  iii.  627 
Ischiatic  notch,  dislocation  of  femur 

into  the,  ii.  505 (Fig.) 
Ischio-calcaneus  muscle,  v.  48 
Ischio-cavernosus  muscle,  anomalies 

of,  v.  54 
Ischio-condyloid  muscle,  v.  49 
Ischio-femoral  muscle,  v.  48 
Ischiopagus,  vii.  15,  18  (Fig.) 

asymmetros.  vii.  18 

dipus,  vii.  19 

dipygus,  vii.  19 

symmetros,  vii.  18 

tetrapus,  vii.  18 

tripus,  vii.  18 
Ischiorectal  abscess,  ii.  18  ;  v.  588 
Ischio-rectal  fossa,  v.  588  (Fig.) 
Ischium,  v.  554 
Ischl,  iv.  230* 
Isinglass,  iv.  231* 
Isis  nobilis,  ii.  293 
Island  of  Reil,  viii.  160 

diagnosis  of  local  lesions  of,  i.  645 
Island  climates,  iii.  532 
Isle  of  Wight,  vii.  762 
Isobutyric  acid,  ii.  340 
Isocholesterin,  iii.  43 
Isolophobia,  i.  88 
Isonandra  gutta,  iii.  414  (Fig.) 
Isopelletierine,  v.  772 
Isopropylacetic  acid,  i.  60 
Isosulphocyanate  of  ally],  v.  76 
lsuvalerianic  acid,  i.  60  ;  ii.  340  :  vii. 

596 
Issues,  iv.  231* 
Isthmus  cerebri,  viii.  108,  185 

gyral,  viii.  159  (Fig.) 

of  the  Eustachian  tube,  ii.  728  (Pig. ) 
Italian  army  ration,  iii.  120 
Italy,  wines  of,  vii.  775 
Itch,  vi.  295 

army,  prairie,  winter,  etc.,  vi.  1 

barber's,  vii.  98.    See  also  Eczema. 

feigned,  iii.  59 

lumberman's,  vi.  1 

winter,  vi.  1,  54 
Itch  mite,  i.  34  (Fig.) ;  iv.  805  (Fig.) ; 
v.  742  (Fig.) 

Norwegian,  v.  744 
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Joint  disease,  chronic  (continued) : 
local  application  in  the  treatment 

of,  viii.  357 
metatarso-phalangeal      articula- 
tions, viii.  355 
pathology,  viii.  330 
phalangeal  articulations,  viii.  357 
protection  in   the  treatment  of, 

viii.  358 
sacro-coccygcal  joint,  viii.  357 
sacroiliac,  vi.  240 
scapho- cuneiform      articulation, 

viii.  355 
shoulder,  viii.  355 
sternal  joints,  viii.  357 
sterno-clavicular    ami    acromio- 
clavicular joints,  viii.  357 
symphysis  pubis,  viii.  357 
tcmporo-maxillarv    articulation, 

viii.  357 
treatment,  viii.  357 
vertebral  articulations,  viii.  357 
wrist,  viii.  356 
contractions  of  fingers  from,  iii.  158 
dependent    upon    disease    of    the 

nerve-centres,  viii.  343 
disqualifying  for  enlistment,  ii.  752 
distribution  of,  viii.  341,  345 
extension  in  the  treatment  of,  ii. 

774  (Fig.);  viii.  358  (Fig.) 
following  bursitis,  viii.  339 
following  exanthemata,  viii.  340 
following  nerve  injuries,  viii.  17 
fungous,  viii.  332 
gouty,  viii.  342 
growing  pains,  viii.  345 
hysterical,  v.  171  ;  viii.  343 
in  acute  myelitis,  viii.  485 
in  cerebro-spinal  meningitis,  ii.  46 
in  haemophilia,  iii.  462 
joints  affected,  viii.  341,  345 
massage  in,  iv.  661 
neuromimetic,  v.  171  ;  viii.  343 
possible  reflex  causation  of  certain 

forms,  i.  373 
rachitic,  viii.  343 
rheumatic,  viii.  342 
scrofulous,  viii.  335 
spinal  arthropathy,  i.  373*  (Fisr. ) ; 

viii.  343  (Fig.) 
sprains,  iv.  254 

syphilitic,  vi.  730  ;  viii.  338,  342 
treatment,  ii.  774;  iv.  255,  661  ;  v. 

370,  383  ;  vi.  708  ;  viii.  356 
tubercular,  viii.  335 
Joints,  i.  369*  (Fig.) 
acromioclavicular,  ii.  178  (Fig.) 
acute   rheumatic   inflammation  of 

the,  vi.  210 
acute  synovial  inflammation  of,  vi. 

703 
affections  of.      See  also  Joint  dis- 
ease. 
disqualifying  for  enlistment,  ii. 

752 
following   nerve   injuries,     viii. 

17 
functional,  viii.  343 
hysterical,  v.  171  ;  viii.  343 
in  acute  myelitis,  viii.  4H5 
cerebro-spinal  meningitis,  \\.  46 
in  haemophilia,  iii.  462 
massage  in,  iv.  661 
with   dermatitis   exfoliativa,    ii. 
409 
amphiarthrodial,  i.  369  (Fig.),  371 
anchylosis  of,  i.  200*  (Fig.)  ;  viii. 

345.     See  Anchylosis. 
ankle,  i.  234.    See  also  Ankle  joint. 


Joints  (continued) : 
arthrodial.  i.  370  (Fig.),  371 

formation  of,  i.  370  (Fig.) 
ball-and-socket,  i.  371  (Fig.) 
blood-supplv  of,  i.  372 
bones  of,  i.  372 
cartilage  of.  i.  372  (Fig.) 
characteristics  of.  i.  369 
chondro-sternal.  vii.  78 
chronic  diseases  of,  viii.  330*  (Fig.) 
classification  of,  i.  371 
coaptation  of,  i.  370 
complications  of   acute  infectious 

diseases,  viii.  341 
concussion  of.  iv.  256 
condyloid,  i.  372 
costo-central,  vii.  78 
costo-chondral,  vii.  79 
costotransverse,  vii.  78 
crico-arytenoid.  iv.  387 
crico-thyroid,  iv.  387 
development  of.  i.  369 
diarthrodial,  i.  369.  371 
disarticulation  of,  i.  142 
disease  of  periarticular  structures 

affecting,  viii.  339 
dislocations  of.  ii.  480  (Fig.) 
drainage  of,  iv.  256 
dropsy  of  the,  viii.  330  (Fig.) 
elbow,  ii.  644.     See  Elbow-joint. 
excision  of,  vi.  174  (Fig.) 
fluid  in,  aspiration  of,  i.  390 
formation  of,  in  the  notochord,  i. 

369  (Fig.) 
formation  of  synovial  cavity,  i.  369 

(Fig.) 
functions  of  the  structures  entering 

into  the  formation  of,  i.  372 
gliding,  i.  370  (Fig.) 
gummatous  formations  in,  viii.  338 
hwmorrhaire  in,  viii.  342 
hinge-,  i.  371  (Fig.) 
hip-,  iii.  649  (Fig.).     See  also  Hip- 
joint, 
immovable,  i.  371 
incudo-strapedial,  vii.  340 
inflammation  of,  in  scarlet  fever, 

vi.  312 
injuries  to,  iv.  254* 
interehoudral,  vii.  79 
internal  derangement  of,  iv.  260 
intersternal,  vii.  79 
involvement  of,  in  necrosis,  v.  128 
knee,  iv.  313  (Fig. ).  See  Knee-joint. 
ligaments  of,  i.  372 
loose  bodies  in,  iv.  260*  ;  viii.  335 
malleo-incudal.  vii.  339,  340 
movable,  i.  371 

movable  bodies  in,  iv.  260*  ;  viii. 
335 

causation,  iv.  261 

classification,  iv.  260 

complications,  iv.  263 

diagnosis,  iv.  262 

nature  of,  iv.  260 

prognosis,  iv.  263 

symptoms,  iv.  261 

treatment,  iv.  262 
nerve-supply  of,  i.  372 
nodosity  of,  viii.  338 
non-planiform,  i.  371 
of  the  foot,  iii.  212  (Fig.) 
of  the  thorax,  vii.  78  (Fig.) 
passive  movements  of,  iv.  648 
pivot-,  i.  370  (Fig.),  371 
planiform,  i.  370  (Fig.),  371 
pommel-,  i.  371  (Fig.) 
primitive,  i.  371 
relation  of  muscles  to,  i.  370 


Joints  (continued)  : 
resection  of.  vi.  174  (Fig.) 
saddle,  i.  371  (Fig.) 
secondary  affections  of.  from  sim- 
ple or  traumatic  osteitis,  viii. 
338 
from  an    epiphyseal  focus,  viii. 
337 
shot  wounds  of  the,  viii.  6 
shoulder-,    vi.     443    (Fig.).      See 

Shouldi  r -joint. 
sprains  of,  iv.  254 
sterno-clavicular,  ii.  17H(Fig.) 
Stiffened,    treatment  of,  by    bone- 
setters,  i.  605 
synarthrodia!,  i.  369  (Fig.).  371 
synovial  membranes  in.  i.  372 
syphilitic  disease  of  the,  vi.  730  ; 

viii.  338.  342 
table  of,  i.  371 
tumors  of,  viii.  345 
wounds  of,  iv.  256 
contused,  257 
gunshot,  iv.  258 
incised,  iv.  256 
lacerated.  257 
punctured,  iv.  258 
•wrist,  viii.  33  (Fig.) 
Jones's  (Wharton)  operation,  v.  199 
Jordan  Alum  Springs,  iv.  263* 
Jordan  Springs,  iv.  264* 
Judsou's  theory  of  rotation  in  lateral 
curvature  of  the  spine,  v.  375 
(Fig.) 
Juglans  cinerea,  i.  730 
nigra,  i.  730 
regia,  i.  730 
Juglon,  i.  730 
Jugular  canal,  viii.  242 
Jugular  pulse,  vi.  98 
Jugular  vein,  anomalies  of,  vii.  606 
(Fig.) 
anterior,  v.  116 
external,  v.  117 

surface  marking  of,  v.  Ill 
internal,  v.  117 

surface  marking  of,  v.  Ill 
primitive,  vii.  605 
Jugularis  spurius,  viii.  241 
Juice,  iv.  697 

Juice  spaces  and  canals,  viii.  412 
Jujube,  iv.  264* 
berries,  i.  717 
Juliushall,  iv.  264* 
Juncacea\  i.  35 
June  cold,  iii.  512 
Jungbruunen,  iv.  264* 
Jung's  compressorium,  iii.  664  (Fig.) 
Juniper,  iv.  264*  (Fig.) 

diuretic  action  of.  ii.  522 
Junipei  apples;  v.  254 
Juniperin,  iv.  264 

Juniperus  communis,  iv.   264;   vii. 
334 
oxycedrus,   i.   732  ;    iv.   265  ;    vii. 

334 
sabina,  iv.  265  ;  vi.  295(Fiir.) ;  vii. 

334 
virgiuiana,  iv.  264  ;  vii.  334 
Jurv,  coroner's,  number  required  for, 

ii.  304 
Jury-mast,  v.  373  (Fig.) 

Kaatkkh's  method,  v.  199 
Kainz.enbad,  iv.  265* 
Kairine,  iv.  265* 

antipyretic  action  of,  i.  849 

in  fever,  iii.  70 
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Kip,  Charles  J.,  on  syphilitic  affec- 

Kocher's incision,  v.  200 

Labor  (continued)  : 

tions  of  the  car,  viii.  276 

method  of  excision  of  the  tongue, 

extraction  after  version,  vii.  635 

Kirschberg,  iv.  312* 

vii.  119 

first  stage  of,  management  of,  iv. 

Kis-Czeg,  iv.  313* 

Koino-miasmata,  iv.  756 

321 

Kis-Kan,  iv.  312* 

Kokum  butter,  iii.  297 

haemorrhage  following,  vi.  73 

Kislovodsk,  iv.  312* 

Kolpo-hysterectomy,  iii.  804 

head  presentations,  internal  podalic 

Kissingen,  iv.  312* 

Kolpo-hysterotomy,  iii.  812 

version  in,  vii.  631 

Kissingen  Spring,  Saratoga,  vi.  284 

Kolpokleisis    for   vesicovaginal  fist- 

impeded, symphysiotomy   in,   vi. 

Kleinenbersj's  hematoxylin  solution, 

ula,  viii.  584 

700 

iii.  676 

Kombe.  vi.  (i(i:! 

indications  for  version,  vii.  638 

Knapp's  operation,  v.  199 

Kouiir's    tracheal   cannula,    vii.    174 

injuries  of   the  cervix    following, 

Knee,  cooper's,  v.  278 

(Fig.) 

vii.  478 

Knee-jerk,  vi.  768 

Koosso,  iv.  318*  (Fig.) 

inversion  of  the  uterus  follow i mx, 

Knee-joint,  iv.  313*  (Fig.) 

Kopiopia  hysterica,  i.  392 

iv.  349 

amputation  at  the,  i.  168  (Fig) 

Koplik,  Henry,  on  nerve-tissue,  v.  143 

involution  of  the  uterus  after,  viii. 

for  shot  injuries,  viii.  32 

on  parovarium,  v.  520 

572 

anchylosis  of,  treatment,  viii.  366 

on  the  ovary,  v.  433 

lacerations  of    the    genital    canal 

blood-supplv  of,  iv.  315 

Kopp's  asthma,  v.  200 

during,  iv.  348 

bursas  of.  i."T28:  iv.  315 

Kordofan  gum,  iii.  409 

management  of,  iv.  321*  (Fig.) 

capsule  of,  iv.  311 

Koroscopy.  v.  313 

in     malpresentations,    iv.     326 

chronic     rheumatic     arthritis    of, 

Ivor vtnica,  iv.  319* 

(Fig.) 

treatment,  viii.  367 

Kosin,  iv.  318 

in  normal  cases,  iv.  321  (Fig.) 

chronic  synovitis,  treatment,   viii. 

Koumiss,  v.  5 

mechanism  of,  iv.  352*  (Fig.) 

365 

Kowalewsky,  canal  of,  v.  165 

in    face    presentations,    iv.    358 

contusion  of,  in  shot  injuries,  viii. 

Krameria.  vi.  209  (Fig.) 

(Fig.) 

13 

ixina,  vi.  209 

in   breech  presentations,. iv.  360 

cysts  of  the,  viii.  354 

tomentosa,  vi.  209 

(Fig.) 

disease  of,  viii   352 

triandra,  vi.  209 

in  brow  presentations,  iv.  360 

apparatus  for  the  treatment  of, 

Krankenheil,  iv.  319* 

in  shoulder  presentations,  iv.  361 

v.  379  (Fig.)  ;  viii.  364  (Fig.) 

Krause,  end  bulbs  of,  viii.  468 

(Fig.) 

diagnosis  of,  viii.  354 

Krause's  membrane,  v.  65  (Fig.) 

in  vertex  presentations,  iv.  356 

prevention  and  correction  of  de- 

Kreuth, iv.  319* 

(Fig.) 

formity,  viii.  366 

Kreuznach.  iv.  319* 

mortality  of,  iv.  321 

treatment,  viii.  364 

Kronecker'stherm;i'sthesiometer,i.86 

peculiarities  of  the  child's  head  at 

disease  of  the  meniscus,  viii.  354 

Kronthal,  ii.  339 

the  time  of.  iii.  5 

dislocations  of  the,  ii.  512  (Fig.) 

Kubel's   process   of   water  analysis, 

precipitate,  iv.  331 

displacement  of  the  semilunar  car- 

vii. 700 

premature  induction  of,  iv.  364* 

tilages,  viii.  354 

Kiichler's  operation,  v.  200 

preparations  for,  iv.  321 

epiphyseal  osteitis  of  the,  viii.  353 

Kukenthal's  methods  of  staining,  iii. 

prolapse   of  the  funis  during,  iv. 

treatment,  viii.  365 

691 

350  (Fig.) 

loose  bodies  in  the,  viii.  335,  354 

Kumys,  v.  5 

prolapse  of  the  uterusafter,  viii.  578 

treatment,  viii.  367 

Kupffer's  method  of  double  staining 

pudendal    hematocele    following, 

mechanical  locking  of,  iv.  313 

medullated nerve-fibres,  iii. 690 

iv.  350 

movements  of.  iv.  314,  315 

Kussmaul's  coma,  v.  200 

rest  in  bed  following,  vi.  72 

Derves  of,  iv.  315 

Kymographion,  i.  565 

second  stage  of,  management  of, 

resection  of,  vi.  191-(FLr. ) ;  viii.  366 

cylinder,  vii.  (503  Fig.) 

iv.  322^ 

after-treatment,  vi.  194 

Kyphosis,  iv.  319* 

stages  of,  iv.  321 

for  shot  injuries,  viii.  32 

Pott's,  v.  796  (Fig.) 

subinvolution  of  the  uterus  after, 

history,  v.  380  ;  vi.  191 

Kystoma,  ii.  353 

viii.  574 

indications,  vi.  192 

myxoid,  iii.  402 

of  the  vagina  after,  viii.  577 

methods,  vi.  192 

sudden  deatli  after,   vi.  78 

results,  vi.  192 

superin  volution  of  the  uterus  after, 

rheumatoid  arthritis  of  the,  viii.  353 

Labarraqtje'b  solution,  ii.  101,  406 

viii.  577 

sabre  and  bayonet  wounds  of  the, 

germicidal  action  of,  iii.  325 

the  pulse  after,  vi.  70 

viii.  4 

Labdanum,  iv.  376 

third  stage  of.  management  of,  iv. 

shot  wounds  of  the,  viii.  6 

Labia,  epithelioma  of,  i.  775  (Fig.) 

325 

slipping  of  the  patella,  viii.  354 

majors,  vii.  690 

thrombosis  following,  vi.  78 

treatment,  viii.  367 

syphilitic  disease  of  the,  vi.  726 

transverse    presentations,    internal 

synovial  folds  of,  iv.  313 

minora,  vii.  690 

podalic  version  in,  vii.  631 

synovial  membrane  of,  iv.  315 

Labile  application  (electricity),  ii.  651 

use  of  the  binder  after,  vi.  72 

wounds  of,  iv.  259 

Labium  vcstibulare,  ii.  566 

version  in,  vii.  628 

Knee  of  the  internal  capsule,  ii.  305 

Labor,   accidental  haemorrhage  dur- 

Wormian bones  as  a  cause  of  dys- 

Knee reflex,  vi.  708 

ing,  iv.  346 

tocia,  vii.  786 

Knife,  amputating,  i.  146  (Fig.) 

anaesthesia  in,  i.  195  ;  iv.  323 

wounds  of  the  child's  head  during, 

lithotomy,  iv.  516  (Fig.) 

antiseptics  in.  i.  255  :  vi.  76,  82 

iii.  528 

section-,  "iii.  666  (Fig.) 

blindness  following,  i.  537 

La  Bourboule,  iv.  366* 

Knight's  spinal  support,  v.  373  (Fig.) 

cancer  of  the  cervix  uteri  as  a  com- 

Laburnum, i.  710  ;  vi.  390 

Knock-knee,  iv.  315*  (Fig.) 

plication  of,  viii.  565 

Labyrinth,  adenoma  involving  the,  i. 

osteotomy  for,  v.  393  (Fig.  1 

changes  in  decidua  during,  ii.  393 

440 

redressemeut  force  in,  vi.  151 

chill  following,  vi.  70 

anatomy  of,  ii.  562*  (Fig.) 

Knoxville,  iv.  317*  (Chart) 

choice  between  version  and  forceps, 

changes  in  the.  in  the  insane,  i.  429 

Knutwyl,  iv.  318* 

vii.  639 

concussion    of    terminal   filaments 

Kobelt,  parovarium  of,  iii.  195 

convulsions  during,  iv.  343 

of  the  auditory  nerve  in  the, 

Koch's  apparatus  for  air  analysis,  iv. 

delivery  by  forceps,  iii.  224  (Fig.) 

i.  434 

773  (Fig.) 

difficult.     Bee  Dystocia. 

development  of,  ii.  567  (Fig.) 

bacillus,  ii.  192,  283,  315  ;  iv.  764, 

eclampsia  during,  iv.  343 

diseases  of,  pilocarpine  in,  i.  437 

793  (Fig.)  ;    vi.  338;  vii.  292, 

embolism  following,  vi.  78 

effects  of  traumatism  upon,  i.  435 

297  (Fig.) 

emphysema  of  the  cellular  tissue 

function  of  fluid  of,  iii.  544 

method,  v.  200 

during,  iv.  350 

ha'inorrhage  into,  i.  431 

701 
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Labyrinth. 
Lateral  curvature. 


Laryngitis  (continued)  : 

chronic,  iv.  411 

croupous,  ii.  340* 

diphtheritic,  ii.  471 

hemorrhagic,  iv.  408 

inhalations  in.  iv.  40 

(Edematous,  iii.  347  (Fig.) 

pseudo-membranous,  ii.  340 

reflex,  from  nasal  irritation,  v.  224 

sputa  of,  ii.  769 

gtridulous,  iv.  410 
acute,  iv.  411 

syphilitic,  iv.  439 

in  infants,  iv.  445 

tracheotomy  in,  viii.  101 
Laryngo-pharyngeus  muscle,  v.  632 
Laryngo-pharynx,  v.  631 
Laryngoscope,  iv.  384*  (Fig.) 

electrical,  ii.  662 

history  of,  iv.  384 

light  for,  iv.  385 
Laryngotomy.  v.  119  ;  vii.  171  (Fig.) 
Larynx,  v.  118 

absence  of,  iv.  418 

sesthesioneuroses  of,  viii.  372 

affections  of,  climates  suitable  for 
the  treatment  of,  iii.  533 

akinesis  of,  viii.  376  (Fig.) 

anaesthesia  of,  viii.  373 

anatomy  and  physiology  of  the,  iv. 
387*  (Fig.)  * 

and  trachea,  haemorrhage  from,  iv. 
407 
hyperaemia  of,  iv.  406 

appearance  of  vocal  cords  during 
singing,  vii.  683 

artificial,  iv.  382  (Fig.) 

atrophy  of  the  tissues  of.  viii.  371 

benign  tumors  of  the.  iv.  392*  (Fig.) 

blood-supply  of,  iv.  392 

burns,  scalds,  and  injuries  of,  iv. 
395* 

carcinoma  of  the,  iv.  395*  (Fig.) 

cartilages  of,  iv.  387  (Fig.) 

catarrhal  affections  of  the,  iv.  400* 

changes  in  the  secretions  of  the, 
viii.  371 

chronic  stenosing  inflammation  of, 
iv.  434 

cicatricial  stenosis  of,  iv.  432 
tracheotomy  in,  vii.  165 

cleft  formations  of,  iv.  418 

compression  of.  as  a  cause  of  ste- 
nosis, iv.  436 

condyloma  of.  iv.  394  (Fig.) 

congenital    malformations  of  the, 
'iv.  418* 

congenital  syphilis  of,  age  of  oc- 
currence, iv.  446 

contraction  of  the,  iv.  431  (Fig.) 

croupous  inflammation  of,  ii.  340* 

cysts  in,  iv.  393  (Fig.) 

dilatation  of,  iv.  436 

dilators  of,  iv.  437  (Fig.) 

diphtheria  of,  ii.  471 

diseases  of ,  an  indication  for  trach- 
eotomy, vii.  161 

dislocations  of,  iv.  419 

dysesthesia  of,  viii.  372 

epithelioma  of.  iv.  394  (Fig.) 

erysipelas  of,  iv.  418* 

examination  of,  iv.  384  (Fig.) 

extirpation  of,  iv.  380 

fractures  and  dislocations  of  the, 
iv.  419* 

fibroid  degeneration  of,  in  syphilis, 
iv.  442 

fibroma  of,  iv.  393  (Fig.) 

foreign  bodies  in,  i.  99 


Larynx  (continued)  : 
gumma  of,  iv.  394  (Fig.).  441 

diagnosis  of,  from  cancer,  iv.  398 
hyperesthesia  of,  viii.  372 
hyperalgia  of,  viii.  374 
hyperkinesia  of,  viii.  374 
hypertrophy  of,  iv.  418  ;  viii.  371 
inflammation  of,  iv.  400.     See  also 

Laryngitis. 
injuries  of,  iv.  395 
intubation  of  the,  iv.  419*  (Fig.) 

after-treatment,  iv.  423 

Bouchut's  tube,  iv.  419 

dangers  of,  iv.  420 

for  stenosis,  iv.  437 

in  the  adult,  iv.  420 

indications  for,  iv.  420 

instruments  for,  iv.  422 

O'Dwyer's  tubes,  iv.  419 

operation,  iv.  422 

removal  of  the  tube,  iv.  422 
kinesioneuroses  of,  viii.  374 
leprosy  of  the,  iv.  423* 
ligaments  of,  iv.  388  (Fig.) 
lupus  of  the,  iv.  424* 
lymphatic  vessels  of,  viii.  391 
malformations  of,  iv.  418 
measurements  of,  vii.  658 
medication  of,  iv.  688 
membranes  of,  iv.  388  (Fig.) 
mucous  membrane  of,  i v.  391  (Fig.) 
muscles  of,  iv.  3s9 
nerve  supply  of,  iv.  392 
neuralgia  of,  viii.  374 
neuroses  of,  viii.  371* 

causing  stenosis,  iv.  436 

tracheotomy  in,  vii.  165 
new-growths  of,  iv.  392  (Fig.) 

as  a  cause  of  stenosis,  iv.  434 

tracheotomy  in,  vii.  166 
nutritive  disorders  of,  viii.  371 
oedema  of,  iv.  414 
papilloma  of,  iv.  393  (Fig.)  _ 

diagnosis  of,  from  cancer,  iv.  398 
paresthesia  of,  viii.  373 
paralysis  of,  viii.  376  (Fig.) 

as  a  cause  of  stenosis,  iv.  436 

diagnosis,  viii.  378 

etiology,  viii.  378 

pathology,  viii.  376 

symptoms,  viii.  377 

treatment,  viii.  380 
perichondritis  of,  as  a  cause  of  ste- 
nosis, iv.  434 
photography  of  the,  iv.  424*  (Fig.) 
phthisis  of  the,  iv.  394.  427* 

complications,  iv.  428 

development,  iv.  428 

diagnosis,  iv.  398,  428 

etiology,  iv.  427 

pathology,  iv.  427 

symptoms,  iv.  428 

treatment,  iv.  429 
physiology  of  the,  iv.  387 
pseudo-membranous  inflammation 

of,  ii.  340 
reflected    image    of,  in    the  throat 

mirror,  iv.  386  (Fig.) 
resection  of,  iv.  380  (Fig. ) 
sarcoma  of  the,  iv.  429* 

age  of  occurrence,  iv.  430 

diagnosis,  iv.  430 

prognosis,  iv.  430 

symptoms,  iv.  430 

treatment,  iv.  431 
scalds  of,  iv.  395 
scrofula  and  phthisis  of,  diagnosis 

between,  iv.  428 
sensory  disorders  of,  viii.  372 


Larynx  (continued)  : 
shot  wounds  of  the,  viii.  5 
spasm  of,  viii.  374 
stenosis  of  the.  iv.  431*  (Fig.) 
causes,  iv.  432 
diagnosis,  iv.  432 
intubation  for.  iv.  421 
prognosis,  iv.  432 
symptoms,  iv.  481 
treatment,  iv.  436 
stricture  of  the,  iv.  431  (Fig.) 
subglottic    stenosis   of,  in   croup, 

"iv.  419 
syphilis  of  the,  iv.  440  :  vi.  722 
and    cancer,  diagnosis   between, 

iv.  398 
and  phthisis,  diagnosis  between, 

iv.  428 
ami  sarcoma,  diagnosis  between, 

iv.430 
complications,  iv.  444 
congenital,  iv.  445 
diagnosis,  iv.  443 
prognosis,  iv.  444 
sequela',  iv.  444 
symptoms,  iv.  443 
treatment,  iv.  444 
trophoneuroses  of  the,  viii.  371 
tuberculosis  of,  iv.  394  (Fig.).  427 
tumors  of  the,  benign,  iv.  392  (Fig.) 
diagnosis,  iv.  394 
pathology,  iv.  393 
prognosis,  iv.  394 
symptoms,  iv.  393 
treatment,  iv.  394 
tumors  of  the.  malignant,  iv.  395 
(Fig.),  429 
alimentation  in,  iv.  400 
as  a  cause  of  stenosis,  iv.  435 
diagnosis,  iv.  398 
duration,  iv.  398 
etiology,  iv.  395 
frequency,  iv.  396 
prognosis,  iv.  398 
symptoms,  iv.  396 
termination,  iv.  398 
treatment,  iv.  399 
ulceration  of,  a  cause  of  dysphagia, 
ii.  559 
diagnosis  of,  from  cancer,  iv.  398 
syphilitic,  iv.  442 
ventricle  of,  iv.  389 
wounds  and  injuries  of,  an  indica- 
tion for  tracheotomy,  vii.  160 
Larynx,  trachea,  and  bronchi,  syphi- 
lis of  the,  iv.  439* 
Lasts,  shoemakers',  defects  of,  iii.  56 

(Fig.) 
Las  Veiras  Hot  Springs,  iv.  450*  ;  v. 

180 
Latah,  ii.  287 

Late  rigidity  in  paralysis,  ii.  306 
Latent  areas  in  the  hemispheres,  ii. 

33  (Fig.) 
Latent  hypermetropic,  iii.  777 
Laterad   and    lateral,    use  of  terms, 

viii.  536 
Lateral    curvature  of  the  spine,   iv. 
450*  (Fig.) 
age  of  occurrence,  iv.  450 
and  Pott's  disease,  differential  di- 
agnosis, v.  804 
and  spinal  neuromimesis,  diagno- 
sis of,  v.  174 
apparatus  for,  v.  375  (Fig.) 
diagnosis  of.  iv.  453 
etiology  of,  iv.  450 
massage  in,  iv.  665 
pathology  of,  iv.  451 
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Leonard's  tint  for  staining,  iii.  678 
Leontiasis,  iv.  474 

ossea.  v.  386 
Leontice  thalictroidcs,  ii.  224 
Leontodon  taraxacum,  ii.  356 
Leouurus,  i.  718 

cardiaca,  v.  571 
Leoser,    Charles    McK.,    on    wines, 

spirits,  and  beer,  vii.  764 
Leotia.  iii.  273 

geoglossoides,  iii.  273  (Fig.) 
L<-|  i'lium,  v.  77 
Lepidoptera,  v.  756  (Fig.) 
Lepra,  iv.  474*  (Fig.) 

anae<thetica,  iv.  475 

and  mycosis,  diagnosis  of.  v.  78 

bacillus  of,  ii.  283  ;  iv.  476  (Fig.)  ; 
vi.  338 
methods  of  staining,  iv.  765 

clinical  history,  iv.  475 

deformity  of  the  hand  in,  iii.  502 

diagnosis,  iv.  477 

etiology,  iv.  476 

history,  iv.  474 

in  the  West  Indies,  vii.  738 

morbid  anatomy,  iv.  475 

of  the  larynx,  iv.  423 

of  the  tongue,  vii.  108 

pathology,  iv.  476 

treatment,  iv.  477 

tuberosa,  iv.  475 
Leprosy,   iv.    474  (Fig.).      See  also 

Lepra. 
Leptandra,  ii.  347  ;  iii.  233 
Leptandrin,  ii.  347 

Leptodera  appendiculata,  reproduc- 
tion of,  viii.  445 

intestinalis,  v.  136  (Fig.) 

stercoralis,  v.  136 
Leptomeningitis,  iv.  721 

spinalis  acuta,  vi.  550 
Leptothrix  buccalis,  iv.  788  (Fig.) 

epidermis,  iv.  804 

in  sputum,  ii.  315 
Leptus,  viii.  381*  (Fig.) 

americanus,  v.  745  (Fig.) ;  viii.  381 

autumnal  is,  v.  746  ;  viii.  381 

irritans,  v.  745  (Fig.) ;  viii.  381 
Leroy  D'Etiolle's  hernial  instrument, 
"  iii.  638  (Fig.) 

method,  v.  200 
Leslie  Well,  iv.  478* 
Lethargy,  ii.  253,  277  ;  vi.  477 
Lettuce,  ii.  58  ;  iv.  376 
Leube's  pancreatic-meat  emulsion,  ii. 

693 
Leucin,  ii.  467  ;  v.  259 

in  urine,  vii.  435  (Fig.) 

various  forms  of,  iv.  803  (Fig.) 
Leucocytes,    microscopical     appear- 
ances of,  iv.  784 
Leucocythaemia,  iv.  478* 

anatomical  characters,  iv.  478 

blood  changes  in,  iv.  479 

climatic  treatment  of,  iii.  535 

diagnosis,  iv.  481 

enlargement  of  the  liver  in,  iv.  557 

etiology,  iv.  480 

history,  iv.  478 

lymphatic,  iv.  478 

myelogenous,  iv.  478 

pathogenesis,  iv.  480 

prognosis,  iv.  481 

retinal  changes  in,  iv.  479 

splenic,  iv.  478 

treatment,  iv.  481 
Leucocytosis,  i.  569  ;  iv.  478 
Leucoderma.     See  Albinism  and  Vi- 
tiligo, 
Vol.  VIII.— 45 


Leucolinc  ii.  96 
Lcucoma.  ii.  294 
lingua',  vii.  110 

Leucomaines,  vi.  64 
Leucoplasia  oris,  vii.  110 
Leucorrhcra,  iv.  482* 
and  gonorrluea,  diagnosis  between, 

vii.  594 
cervical,  iv.  483 
definition,  iv.  482 
diagnosis,  iv.  484 
infantile,  iv.  484 
infra-uterine,  iv.  483 
prognosis,  iv.  484 
treatment,  iv.  485 
vaginal,  iv.  483 
varieties  of,  iv.  482 
vulvar,  iv.  483 
Leucotin,  ii.  310 
Leuk  (mineral  springs),  iv.  582 
Leukaemia,  iv.  478*.     See  also  Leu- 

cocythcBmia. 
Levant  galls,  v.  253 
Levant  wormseed,  ii.  58  ;  viii.  1  (Fig.) 
Levator  antruli   scapula,   anomalies 

of,  v.""41  (Fig.) 
Levator  claviculae,  v.  41 
Levator    labii    superioris    proprius, 

anomalies  of,  v.  35 
Levator  palati,  v.  633 

mollis,  ii.  730 
Levator  paloebnv,  anomalies  of,  v. 

36 
Levator  pharyngis,  v.  632 
Levator  thyroideae,  v.  38  (Fig.) 
Levelling  apparatus   for   slide   cult- 
ures, iv.  768  (Fig.) 
Levico,  iv.  486* 
Levis's  method,  v.  200 
Levisticum  officinale,  i.  227  ;  iv.  582 

paludapifolium,  iv.  582 
Levitical  law  in  relation  to  marriage, 

ii.  273 
Levouvrate  solutions  of  cinchona  al- 
kaloids, ii.  163 
Levulosc,  iii.  695 

in  urine,  vii.  428 
Levden's  crystals  in  asthma,  i.  396  ; 

iv.  791  (Fig.) 
Liberian  coffee,  ii.  224 
Liberty  Hot  Springs,  iv.  487* 
Lice,  v.  750 

License  to  practise  medicine,  v.  (173 
Lichen,  iv.  487*  (Fig.) 

and  smallpox,  diagnosis,  vi.  483 
islandicus   (Iceland    moss),    v.  26 

(Fig.) 
pilaris,  iv.  266 
planus,  iv.  487 

of  the  tongue,  vii.  109 
ruber,  iv.  487 
and  eczema,  differential  diagno- 
sis of,  ii.  634 
and  psoriasis,  differential  diag- 
nosis, vi.  56 
of  the  tongue,  vii.  109 
tropicus,  v.  l 
Lichcnin,  v.  26 
Licorice,  vi.  390 
Licorice  root,  iv.  508  (Fig.) 
Lids,  granular,  ii.  266 
Lichen's  test  for  acetone  in  the  urine, 

i.  59  ;  vii.  432 
Liebcrkuhn's  crypts,  or  follicles,  iv. 

Kill  (Fig.) 
Liebig.  brain-weight  of,  viii.  163 
Liebig's  food  for  infants,  ii.  439 
Liebreich's  operation,  v.  200 
Lieutandii  trigonum,  i.  508 


Life.  i.  .->iu> 
duration  of.  without  food,  iii.  40 
expectation  of.  v.  25 

in  deaf-mutes,  ii.  369 
natural  length  of,  iv.  579 
vegetable,  automatic  actions  of,  i. 

"  450 
voluntary,  automatic  actions  of,  i. 
450  " 

Life-cycles,  vi.  437 

Life  insurance,  laws  of,  iv.  488 
professional  athletes  poor  risks,  ii. 

760 
selection  of  lives,  i.  136 

Life  science,  i.  499 

Life-taliles,  v.  22 

Ligaments — 
acromioclavicular,  ii.  178  (Fig.) 
arcuate,  of  the  wrist,  viii.  34 
articular,  peculiar  sensibility  of,  i. 

373 
broad,  of  the  uterus,  vii.  563  (Fig.) 
conoid,  ii.  178 

coraco-clavicular,  ii.  17s  (Fig.) 
coronary,  of  the  liver,  v.  605 
crucial,  of  the  knee-joint,  iv.  313 

(Fig.) 
disease  of.  viii.  339 
gastro-pancreatic,  v.  606 
gastrophrenic,  v.  605 
hepato  duodenal,  v.  606 
hepatorenal,  v.  605 
interclavicular,  ii.  17s  (Fig.) 
intermuscular,  iii.  33 
lateral,   of  the  knee-joint,  iv.  313 

(Fig.) 
lateral  vesico-umbilieal,  i.  508 
median  vesicoumbilical,  i.  507 
of  the  ankle,  i.  235  (Fig.) 
of  the  elbow-joint,  ii.  645  (Fig.) 
of  the  foot  and  ankle,  iii.  211  (Fig.) 
of  the  hip  joint,  iii.  650  (Fig.) 
of  the  male  bladder,  i.  50s 
of  the  ossicles  of  the  ear,  vii.  338 

(Fig.) 
of  the  pelvis,  v.  554  (Fig. ) 
of  the  shoulder-joint,  vi.  444 
of  the  uterus,  vii.  459,  563  (Fig.) 
of  the  wrist-joints,  viii.  34  (Fig.) 
pancreatico-splenic,  v.  606 
phreno-colic,  v.  605 
popliteal,  iv.  314 
pubo-prostatic,  i.  508 
rhomboid,  ii.  178  (Fig.) 
round,  of  the  uterus,  vii.  459,  563 

(Fig.) 
sacro-sciatic,  v.  555  (Fig.) 
spleno. phrenic  or  splenorenal,   v. 

605 
sternoclavicular,  ii.  178  (Fig. ) 
straight,  of  the  wrist,  viii.  34 
suspensory,    of  the  axilla,  i.    454 
(Fig.) 
of  the  crystalline  lens,  vi.  353 
(Fig.) 
thvro-hvoid,  iv.  389 
trapezoid,  ii.  178 
triangular,  v.  589 
triangular  or  lateral,  of  the  liver,  v. 
605 

Ligaments  alaria,  iv.  313 
salpingo  pharyngea,  ii.  730 

Ligamentum  arcuatuni  externum,  ii. 
427  (Fig.) 
arcuatuni  internum,  ii.  427  (Fig.) 
infundibulo-ovaricum,  vii.  570 
mucosum,  iv.  815  (Fig.) 
nuchie  replaced  by  muscle,  v.  52 
orbiculare  baseos  stapedis,  ii.  562 
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turpentim 

Volatile.   . 
Lilllia  ...  ' 

poultices,  viii  4'.'7 
Lint,  patent  or  woven,  iv.  506 

Linuni  umi 

Lion,  brain-weight  of,  \  iii 

Lioo 

viii.  •- 
.  •  ma  of  '.!.. 
epi thel  ii  i 

herpes  of  the.  iii.  I 
lower,  lymphal 

jk -i  ma  of,  v 

plastic  operations   on  the, 
[Fi| 

Lip  readil  I 

Lipantn  as  at  \  ii.  136 

Lipik,  It. 

ma,  It.  5     ' 

•  liarai  teristi  'i07 
definition  of,  iii    I 

bisti  7 

internal,  iv 
multiple,  iv    '    - 

he  eyelid,  ii.  808 
of  the  int  190 

iv.  296 
891 
of  the  orbit,  ii 
of  th 

of  tin  parotid  gland,  \ 
of  the  tot  112.  115 

of  the  tonsil,  vii.  150 
polypoid,  It. 
tuberosum,  i\ 

Upothymia  in  anaemia  of  the  hrain. 
L  (il » 
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Lipowitz's  test  for  phosphorus,  v.  646 

Lippia  citriodora,  vii.  641 

Lippitudo,  ii.  788 

Lippspringe,  iv.  508 

Liqueurs,  vii.  779 

Liquidambar  orientalis,  vi.  654  (Fig.) 

Htyraciflua,  vi.  448,  655  ;  vii.  784 
Liquids,    abstinence   from,  in   nasal 

catarrh,  ii.  1 
Liquor,  iv.  699.     See  also  Solution. 

amnii,  i.  140 
composition  of,  vii.  244 

calcis,  i.  746 

guttae  percha?,  iii.  414 

iodi  compositus,  iv.  205 

Morgagni,  vi.  352 

picis  alkalinus,  ii.  636 

potassae,  v.  793 

sanguinis,  i.  551 

sodffi,  vi.  492 

soda;  chloratae,  ii.  101 
Liquorice  root,  iv.  508*  (Fig.) 
Liquors,  adulteration  of,  iii.  204 

alcoholic,  vii.  778 
Liriodendron,  iv.  618 

tulipifera,  iv.  618 
Lisfranc's  amputation,  i.  164  (Fig.) 

method,  v.  200 
Li-ping,  vi.  617  ;  vii.  686 
Lister,  work  of,  in  antiseptic  surgerv, 

i.  257 
Lister's  method,  v.  200 
Liston's  bone  forceps,  vii.  245  (Fig.) 

method,  v.  200 
Liter,  vii.  731 
Lithsemia,  iii.  370  ;  iv.  509* 

neuralgia  in,  v.  153 

treatment,  iv.  510 
Litharge,  iv.  461 
Lithiasis,  iii.  370  ;  iv.  510 
Lithic  acid,  vii.  413  (Fig.) 
Lithium,  iv.  511* 

benzoate,  i.  488 

bromide,  i.  698 

carbonate,  normal,  iv.  511 

carmine  for  staining,  iii.  674 

chloride,  antiseptic  efficacy  of,  i. 
255 

citrate,  normal,  iv.  511 

salicylate,  vi.  250 

salts,"  diuretic  action  of,  ii.  522 
Lithocenosis,  iv.  518 
Litlioclast,  Gouley's,  iv.  530  (Fig.) 
Lithodialysis,  or  lithodyalisis,  iv.  518 
Litholabe,  Civiale's,  iv.  520  (Fig.) 
Litholaby,  iv.  518 

Litholapaxy,  iv.  511*  (Fig.),  531(Fig.) 
Lithomyly,  iv.  518 
Lithopaedion,  i.  23 
Lithophagy,  iv.  518 
Lithopriny,  iv.  518 
Lilhospermum  tinctorium,  i.  115 
Lithotomy,  iv.  515*  (Fig.) 

after-treatment  in,  iv.  517 

and  lithotrity,  relative  advantages 
of,  iv.  527 

antiseptics  in,  iv.  518 

bilateral,  iv.  517 

forceps,  iv.  516 

knife,  iv.  516 

lateral,  iv.  516 
parts  divided  in,  v.  591 
parts  to  be  avoided  in,  v.  591 

median,  iv.  517 

perineal,  iv.  515 

position,  iv.  516 

scoop,  iv.  517 

staff,  iv.  516 

supra-pubic,  iv.  517;  viii.500(Fig.) 


Lithotripsy,  iv.  518 
Lithotriptor.  Civiale's.  iv.  522  (Fig.) 
Lithotrites,  iv.  511  (Fig.) 
Fergusson's,  iv.  521  (Fig.) 
Gouley's.  iv.  523  (Fig.) 
Heurteloup's,  iv.  521  (Fig.) 
Jacobson's,  iv.  520 
Keyes',  iv.  523  (Fig.) 
Ma'thieu's  urethral,  iv.  523  (Fig.) 
Tee  van's,  iv.  523  (Fig.) 
Thompson's,  iv.  522  (Fig.) 
Lithotrity,  iv.  518*  (Fig.) 
complications  of,  iv.  529 
dangers  of,  iv.  527 
evacuating  tubes  used  in,  iv.  534 
evacuators  used  in.  iv.  531 
history  of,  iv.  518 
in  children,  iv.  530 
in  women,  iv.  530 
rapid,  in  children,  iv.  536 
in  women,  iv.  536 
with    evacuation,    iv.    511,    531 
(Fig.) 
perineal,  iv.  530 
preparations  for  the  operation,  iv. 

528 
search  for  fragments  after,  iv.  530 
Litters,  extemporized,  vii.  233  (Fig.) 
for  use  in  battle,  iii.  140  (Fig.) 
hand-,  vii.  223  (Fig.) 
how  to  carry,  vii.  224 
wheeled-,  vii.  235  (Fig.) 
Little  Rock,  iv.  536*  (Chart) 
Little's  disease,  v.  200 

spinal  brace,  v.  372  (Fig.) 
Littorina  littorea,  vi.  488 
Littre's  operation  for  artificial  anus, 

ii.  249 
Live  birth,  air  in  the  tympanum  as 

a  sign  of,  vii.  364 
Liver,  abscess  of  the,  i.  16  ;  iv.  537* 
clinical  history,  iv.  539 
enlargement  in,  iv.  557 
etiology,  iv.  537 
pathological  anatomy,  iv.  538 
prognosis,  iv.  539 
treatment,  iv.  540 
acute  inflammation  of  the,  iv.  540* 
acute   yellow   atrophy  of   the,  iv. 
540* 
definition,  iv.  540 
diagnosis,  iv.  543 
etiology,  iv.  541 
frequency,  iv.  540 
morbid  anatomy,  iv.  541 
prognosis,  iv.  543 
symptoms,  iv.  542 
treatment,  iv.  543 
adenoma  of,  i.  79  (Fig.)  ;  iv.  576 
amyloid  disease  of  the,  i.  17  ;  iv. 

558 
anatomical  relations   of  the,    i.    4 

(Fig.) 
angioma  of,  i.  230  (Fig.) 
carcinoma  of,  i.  16  ;  iv.  572 
and  echinococcus,  diagnosis  of, 

iv.  551 
enlargement  in,  iv.  555 
from  gall-stones,  iv.  564 
pain  in,  v.  455 
cavernous  angioma  of,  iv.  577 
cavernous   metamorphosis   of.    en- 
largement in,  iv.  558 
changes  in,  in  dysentery,  ii.  551 
in  yellow  fever,  viii.  67  (Fig.) 
cholagogues      contra-indicated    in 

structural  diseases  of,  ii.  112 
cirrhosis  of  the,  iv.  543*  (Fig.) 
complications,  iv.  547 


Liver,  cirrhosis  of  the  (continued) : 
definition,  iv.  543 
diagnosis,  iv.  547 
enlargement  in,  iv.  556 
etiology,  iv.  543 
history,  iv.  543 
hypertrophic,  form,  i.  17 
pain  in,  v.  455 
pathology,  iv.  544 
symptoms,  iv.  545 
treatment  of,  iv.  547 
congestion  of  the,   i.    17  ;  iv.    568 

(Fig.) 
diarrhoea  in  disease  of,  ii.  433 
differential    diagnosis    of    various 

affections  of,  iv.  547 
dilatation  cysts  of,  iv.  577 
dimensions  of  the,  iv.  552 
diseases  of,  relative  frequency  of. 

iv.  571 
echinococcus  of  the,  i.  16  ;  iv.  548* 

(Fig.) 
enlargements  of  the,  i.  16;  iv.  552* 
(Fig.) 
and    ovarian    cysts,    differential 

diagnosis,  v.  426 
from  obstruction  of  bile-ducts,  i. 

17 
in  abscess,  i.  16  ;  iv.  557 
in  amyloid  disease,  i.  17  ;  iv.  558 
in  carcinoma,  i.  16  ;  iv.  555 
in  cavernous  metamorphosis,  iv. 

558 
in  cirrhosis,  i.  17  ;  iv.  556 
in  congestion,  i.  17  ;  iv.  569 
in  fatty  disease,  i.  17  :  iv.  555 
in  general  diseases,  i.  17  ;  iv.  559 
in  hydatid  disease,  i.  16  :  iv.  558 
in  hypertrophic  cirrhosis,  i.  17  •. 

iv.  557 
in  leucocythaemia,  i.  17 ;  iv.  557 
in  malarial  disease,  i.  17 
in  sarcoma,  iv.  557 
in  syphilitic  disease,  i.  17  ;  iv.  556 
fatty,  iii.  48  (Fig.) :  iv.  559* 

enlargement  in,  i.  17  ;  iv.  555 
fatty  infiltration  of  the,  iii.  48  (Fig. ) 
floating,  iii.  166 
gall-stones,  iv.  560* 
gin-drinker's,  iv.  543  (Fig.) 
granular,  iv.  543  (Fig.) 
gumma  of,  i.  17  ;  iv.  576 
histology  of,  iv.  571*  (Fig.) 
hob-nailed,  iv.  543  (Fig.) 
hydatids  of,  i.  16  ;  iv.  548  (Fig.) 
hyperemia  of,  i.  17  ;  iv.  568*  (Fig.) 
hypertrophic  cirrhosis  of  the,  i.  17 

with  icterus,  iv.  557 
hypertrophy  and  hyperplasia  of.  i. 

17 
indications  lor  operative  treatment 

of  diseases  of,  ii.  120 
inflammation   of   the   capsule  of  ; 

perihepatitis,  iv.  571* 
lesions  of,  in  diabetes,  ii.  421 
leukemic,  enlargement  of,  i.  17  ; 

iv.  557 
ligaments  of  the.  v.  605 
lymphatic  vessels  of.  viii.  400 
lymphoma  of,  iv.  576 
malpositions  of  the,  i.  17 
melano-sarcoma  of,  iv.  574 
minute  anatomy  of  the,  iv.  571* 

(Fig.) 
nerves  of  the,  iv.  572 
new-growths  of  the,  iv.  572* 
percussion  area  of,  iv.  553  (Fig.) 
red  or  cyanotic  atrophy  of  the,  i. 
17 
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Lungs  (continued) : 
embolism  of,  ii.  6(58 
emphysema  of  the,  iv.  587* 
fat-embolism    of,    after  fractures, 

iii.  238 
foreign  bodies  in  the,  iv.  603 
gas-interchange  in  the,  vi.  201 
gunshot  wounds  of,  iv.  602 
hemorrhage  from,  iii.  463 
hernia,  iv.  602 
histology,  iv.  595* 
hyperemia  of  the,  iv.  589* 
intiammationsof  the,  iv.  589(Fig.) ; 

v.  725  (Fig.) 
lesions  of,  in  diabetes,  ii.  421 
lymphatics   of,  iv.  596  ;   viii.  405 

(Fig.) 
masons',  iv.  597 
matters  excreted  by  the,  vi.  205 
millers',  iv.  597 
minute  anatomy  of,  iv.  595* 
nerves  of,  iv.  596  ;  vi.  199 
normal  anatomy  of  the  child's,  v. 

726 
cedema  of,  iv.  596* 
operations  on  the.  iv.  604 
osseous  growths  in  the,  v.  388 
parenchymatous    injections    into, 

iv.  604 
physical  examination  of  the,  ii.  80 

(Fig.) 
pneumonokoniosis,  iv.  597* 
regional   anatomy   of,    vii.  67,  75 

(Fig.) 
roots  of  the,  vii.  74 
secondary  changes  in,  in  valvular 

heart  disease,  iii.  585 
secondary  inflammation  of,  indiph- 

theria,  ii.  471 
surgery  of.  iv.  600* 
syphilitic  disease  of  the,  vi.  723 
tobacosis,  iv.  597 
treatment  of  cysts  of  the,  iv.  604 
tuberculosis  of,  ii.   300  (Fig.)  ;  v. 
660;  vii.  298.     See  also  Phthi- 
sis, pulmonary,  and  Tuberculo- 
sis, pulmonary. 
vascular  supply  of,  iv.  596  ;  vi.  199 
wounds  of,  iv.  600 
Lungwort,  i.  606  ;  iv.  605* 
Lunula  of  the  nail,  v.  102 
Lupin  us,  vi.  390 
Lupulin,  iii.  697 

Lupus     and     psoriasis,    differential 
diagnosis,  vi.  56 
endemicus,  i.  106 
erythematosus,  iv.  605* 
and  mycosis,  diagnosis  of,  v.  78 
definition,  iv.  605 
diagnosis,  iv.  606 
etiology,  iv.  606 
pathological  anatomy,  iv.  606 
prognosis,  iv.  607 
treatment,  iv.  606 
exedens,  iv.  607 

of  the  ano-vulvar  region,  i.  276 
exfoliations,  iv.  607 
exulcerans,  iv.  607 
frambcesioides,  iv.  607 
hypertropbicus,  iv.  607 
maculosus,  iv.  607 
nodosus,  iv.  608 
non-exedens,  i.  771 
of  the  eyelid,  ii.  787 
of  the  larynx,  iv.  424 
of  the  tongue,  vii.  109 
of  the  vulva,  vii.  692 
papillaris,  iv.  608 
serpiginosus,  iv.  607 


Lupus  (continued): 

tuberculosus,  iv.  608 

tuberosus,  iv.  608 

tumidus,  iv.  608 

varicosus,  iv.  608 

vorax,  iv.  607 

vulgaris,  iv.  607*  (Fig.) 
of  the  ear,  iv.  608 
of  the  extremities,  iv.  608 
of  the  face,  iv.  608 
of  the  genitalia,  iv.  608 
of  the  lip,  iv.  608 
of  the  mucous  membranes,  iv.  608 
of  the  nose,  iv.  608 
of  the  trunk,  iv.  608 
Lupus-psoriasis,  iv.  609 
Luschka,  villi  of,  viii.  194 
Luschka's  tonsil,  vii.  129 

removal  of,  vii.  362 
Lustgarten's    bacillus,     method     of 

staining,  iv.  765 
Lutein,  ii.  247 
Luxations,  ii.  480  (Fig.).     See  also 

Dislocations. 
Luxeuil,  iv.  612* 
Luxus  consumption,  iii.  40 
Luys,  body  of,  viii.  176 

nucleus  of,  viii.  169 
Lycium  matrimony,  i.  486 
Lycoperdon  bovista,  iii.  272,  281 

caelatum,  iii.  281 

gemmatum,  iii.  281 

giganteum,  iii.  281 

proteus,  iii.  281 

pyriforme,  iii.  281 

tuber,  iii.  281 

varieties  of,  iii.  281  (Fig.) 
Lycopersicum  esculentum,  i.  486 
Lycopodium,  iv.  612*  (Fig.) 

clavatum,  iv.  612 
Lycopus,  i.  718 
Lycosidfe,  v.  747  (Fig.) 
Lygmus,  iii.  648 

Lymph  canalicular  system,  viii.  412 
Lymph  stasis,  relation  of  obstructed 

cardiac  circulation  to,  viii.  85 
Lymphadenitis,  acute,  etiology,  viii. 
385 

pathological  changes,  viii.  384 

treatment,  viii.  386 
Lymphadenoma,  iii.  691  (Fig.).    See 
also  Hodgkin's  disease. 

climatic  treatment  of,  iii.  535 

of  the  intestine,  iv.  191 

of  the  orbit,  ii.  813 

of  the  parotid  gland,  v.  520 
Lymphangiectasia,  viii.  85 

of  the  conjunctiva,  ii.  806  (Fig.) 
Lymphangioma,  iv.  612*  (Fig.) ;  viii. 
88  (Fig.) 

definition  of,  iii.  401 

diagnosis  of,  vii.  324 

of  the  eyelid,  ii.  806 
Lymphangitis  from  cadaveric  infec- 
tion, ii.  516 
Lymphatic  glands,  viii.  387 

anterior  auricular,  viii.  392 

anterior  tibial,  viii.  395 

antibrachial,  viii.  394 

axillary,  i.  456  (Fig.)  ;  viii.  394 

axillary,  enlargement  of,  in  labor- 
ing men,  viii.  384 

brachial,  viii.  393 

bronchial,  viii.  406 

cephalic  jugular,  viii.  393 

changes  in.  in  leukaemia,  iv.  478 

cceliac,  viii.  402 

deep  brachial,  viii.  394 

deep  cervical,  viii.  393 


Lymphatic  glands  (continued): 

deep  cubital,  viii.  394 

diseases  of,  viii.  382* 

ectal  brachial,  viii.  393 

ectal  cervical,  viii.  392 

enlargement  of,  in  Hodgkin's  dis- 
ease, iii.  692 

enlargement  of,  in  laboring  people, 
viii.  384 

cntal  brachial,  viii.  394 

ental  cervical,  viii.  393 

framework  of,  ii.  272  (Fig.) 

haematopoietic  function  of,  i.  555 

hypogastric,  viii.  402 

iliac,  viii.  401 

inferior  jugular,  viii.  393 

inguinal,  viii.  396 

intercostal,  viii.  406 

lumbar,  viii.  402 

mastoid,  viii.  392 

mediastinal,  viii.  403 

mesenteric,  iv.  748  (Fig.) ;  viii.  402 

methods  of  injecting,  viii.  419 

occipital,  viii.  392 

of  the  abdominal  and  pelvic  cavi- 
ties, viii.  401 

of  the  arm  and  shoulder,  viii.  393 

of  the  head  and  neck,  viii.  392 

of  the  leg,  viii.  395 

of  the  neck,  v.  119  (Fig.)  ;  viii. 
392 

of  the  obturator  foramen,  viii.  395 

of  the  thoracic  limb,  viii.  393 

of  the  thorax,  viii.  405 

parotid,  viii.  392 

pectoral,  viii.  403,  405 

popliteal,  viii.  395 

posterior  auricular,  viii.  392 

prescapular,  viii.  394 

retention  of  pigment  in,  after  tat- 
tooing, viii.  382 

sacral,  viii.  402 

sternal,  viii.  406 

structure  of,  viii.  416 

subauricular,  viii.  392 

submaxillary,  iii.  12  ;  viii.  392 

suboccipital'  viii.  392 

superficial  brachial,  viii.  393 

superficial  conical,  viii.  392 

superficial  cubital,  viii.  393 

superficial  facial,  viii.  392 

superficial  jugular,  viii.  392 

supra-clavicular,  viii.  393 

supra-trochlear,  viii.  393 

supra-xiphoid,  viii.  403 

swelling  of,  in  infectious  diseases, 
viii.  382 

zygomatic,  viii.  392 
Lymphatic  plexus,  bronchial,  i.  700 ; 
viii.  406 

cceliac,  viii.  402 

hypogastric,  viii.  402 

iliac,  viii.  401 

intercostal,  viii.  406 

lumbar,  viii.  -102 

mediastinal,  viii.  406 
•   mesenteric,  viii.  402 

sacral,  viii.  402 

sternal,  viii.  406 
Lymphatic  system,  viii.  387*  (Fig.) 

definition,  viii.  387 

diseases  and  injuries  of,  viii.  81 
(Fig. ).  See  also  Absorbent  *ys- 
U  in. 

general  structure  of,  in  man  and 
animals,  viii.  388 

in  childhood,  ii.  94 

in  the  brain,  viii.  243 

in  the  infant,  iv.  12 
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GENERAL   INDEX. 


I.)  mpli.il  i.    system. 
Marasmus. 


Malaria,  iv.  618*.  Sec  aiso  Intermit- 
tent fever.  Malarial  affections, 
and  Remittent  malarial  fever. 

and  typhoid  fever,  alleged  antago- 
nism of,  iii.  85 

as  a  cause  of  chorea,  ii.  141 
of  colic,  ii.  231 
of  diabetes,  ii.  417 

bacillus  found  in  cases  of,  ii.  283  ; 
iv.  625 

blood  changes  in,  iv.  625 

chronic  infection  of,  iv.  149 

diffusion  of,  in  the  atmosphere,  iv. 
622 

filtered  water  in  the  prevention  of, 
vii.  722 

generation  of,  factors  needed  for, 
iv.  624 

history  of,  iv.  618 

in  children,  iv.  627 

in  the  etiology  of  cirrhosis,  ii.  175 

influence  of  race  and  nationality 
upon,  viii.  436 

interception  of  by  trees,  iv.  622 

micro-organisms   in.    ii.    283  ;    iv. 
625,786;  vi.  341 

nervous  disturbances  in.  iv.  148 

pigment  of,  iv.  625 

poison  of,  period  of  greatest  activ- 
itv,  iv.  623 

protozoa  in,  iv.  625,  786  ;  vi.  341 

relation  of  soil  to,  vi.  498 

significance  of  the  term,  iv.  618 

transmission  of,   by   drinking-wa- 
ter, vii.  716 
Malarial   affections   in  children,  iv. 
627* 

cephalalgia,  iii.  516 

dysentery,  ii.  553 

fever.     See  Intermittent  fever,  Re- 
mittent malarial  fever ,  and  Ma- 
laria. 
and    cerebrospinal    meningitis, 
differential  diagnosis  of,  ii.  48 
and  dengue,  relations  of,  ii.  395 

haemorrhagic,    and   yellow   fever, 
differential  diagnosis,  viii.  65 

in  armies,  i.  327 

intermittent,  iv.  144 

ophthalmoscopy  in,  v.  319 

remittent,  iii.  78 
Malarial  infection,  chronic,  iv.  149 
Malasscz's    blood-counter,    iii.     687 

(Fig.) 
Malaxation  in  the  treatment  of  aneu- 
rism, i.  212 
Malay  race,  cranial  capacity  of ,  ii.  25 
Male  fern,  iii.  64  (Fig.) 
Malformations.    See  Deformities  and. 
Teraloloqy . 

cerebral,  i.  654*  ;  viii.  189* 

causes  of,  vii.  3 

of  the  vagina,  vii.  575 

of  the  cornea,  ii.  300  (Fig.) 

of  the  face,  iii.  5  (Fig.) 

of  the  feet,  ii.  196  (Fig.) 

of  the  hand,  iii.  497  (Fig.) 

of  the  heart-valves,  iii.  583 

of  the  intestines,  iv.  175* 
Malgaigne's  amputation,  v.  501 

hooks  for  fractured  patella,  iii.  252 
Levis's  modification  of,   v.   528 
(Fig.) 

operation  for  hare-lip,  iii.  506  (Fig.) 
Malignant  cellulitis,  ii.  19 

growths  of  the  heart,  iii.  570 

lymphoma,  iii.  691  (Fig.) 

papillary  dermatitis,  ii.  411 

purpura,  ii.  37 


Malignant  (continued)  : 

pustule,  i.  237*  (Fig.).     See  also 
Anthrax. 
of  the  tongue,  vii.  110 

tumors.     Sec   Tumors  and  Carci- 
noma. 
Malignity  <>f  tumors,  means  of  judg- 
ing, iii.  407 
Malingering,  iii.  58 
Malleh,  v.  744 
Malleus,  iii.  540  (Fig.) 

anatomy  of,  vii.  338  (Fig.) 

fracture  of,  vii.  349  (Fig.) 
Malleus-handle,  adhesion  of,  to  wall 
of  tympanum,  viii.  356 

dislocation  of.  vii.  355 
Mallez's  vesical  dynamometer,  ii.  545 
Mallophaga,  v.  751 
Mallotus   phillipinensis,   i.    788  ;   iv. 

265  (Fig.) 
Malmignatte,  v.  747 
Malmsey  wine,  vii.  775 
Malpisrhian  bodies  in  the  kidney,  iv. 
"268 

in  the  spleen,  viii.  493  (Fig.) 
Malpighian  rete,  viii.  401  (Fig.) 
Malpractice,  iv.  629* 

civil  actions,  iv.  629 

criminal  prosecutions,  iv.  629 
Malpresentations,    management    of, 

iv.  326  (Fig.) 
Malt,  iv.  637* 

action  and  use,  iv.  637 

administration  of,  iv.  637 

baths,  i.  464 

composition  of,  iv.  637 

extract  of,  as  a  digestive,  vii.  125 

liquors,  vii.  780 

process  of  making,  iv.  637 
Maltose,  ii.  463 

Malum   coxae,    viii.   346.      See   also 
Hip-disease. 

senile,  viii.  352 
Malum  Pottii,  v.  796.     See  also  Potts' 

disease. 
Malum  senile,  viii.  338 
Malva  rotundifolia,  iv.  642 

sylvestris.  iv.  642 
Mamma,  i.  685*  (Fig.) 

abscess  of,  i.  689 

absence  of,  i.  687 

adenoma  of,  i.  79 

arteries  of,  i.  686 

carcinoma  of,  i.  693 

chancre  of.  ii.  68 

changes  in,  during  pregnancy,  i. 
687  ;  vi.  3  (Fig.) 

condition  of,  after  labor,  vi.  71 

contusions  of,  i.  689 

cysts  of,  i.  690 

development  of,  i.  686 

diseases  of,  i.  686* 

eczema  of  the,  ii.  638 

encephaloid  tumors  of,  i.  69^ 

enchondroma  of,  i.  691 

fibroma  of,  i.  691 

hypertrophy  of.  i.  687 

inflammation  of.  i.  689  ;  vi.  79 

irritable,  i.  689 

lipoma  of,  i.  691 

lymphatics  of,  i.  686 

mammarv.  lymphatics  of,  viii.  403 

•  Fig.") 
myxoma  of,  i.  691 
nerves  of,  i.  686 
neuralgia  of,  i.  689 
physiology  of  the,  i.  686 
sarcoma  of,  i.  692 
scirrhus  of,  i.  693,  777  (Fig.) 


Mamma  (continued)  : 
secretion  in  the,  vi.  378 
supernumerary,  i.  687  ;  vii.  26 

in  the  axilla",  i.  456 
tumors  of,  i.  690 
veins  of.  i.  686 
wounds  of,  i.  689 
Mammalian  growth,  laws  of,  iii.  397 
Mammarv    arterv,    internal,    anom- 
alies of,  i.  "351 
relations  of,  vii.  73 
internal  lateral,  i.  351 
Mammary  glands,  i.  685*.     See  also 
Mamma. 
vein,  internal,  anomalies  of,  vii.  606 
Mammitis,  i.  689  ;  vi.  79 

counter-irritation  in,  ii.  317 
Man,  amount  of  work  performed  by 
a,  v.  72 
effects  of  fasting  upon,  iii.  41 
evolution  of,  ii.  736 
growth  of,  iii.  394 
Manaca,  iv.  638* 
Mancona  bark,  vi.  294 
Mandibular  arch,  iii.  4  (Fig.) 
Mandrake,  v.  736 
Manee's  method,  v.  201 
Manganese,  iv.  638* 
black  oxide  of,  iv.  638 
dioxide,  iv.  638 
poisoning  by.  iv.  639* 
protochloriiie,    antiseptic    efficacy 

of,  i.  255 
sulphate,  iv.  638 
Mangosteen,  iii.  297 
Mania  as  a  cause  of   cerebral   scle- 
rosis, ii.  175 
chronic,  iv.  51 
doubting,  vii.  688 
hysterical,  iv.  114 
puerperal,  iv.  130  ;  vi.  79 
senile,  iv.  133 
simplex,  iv.  51 
transitoria,  iv.  51 
Mania  a  potu,  iv.  120 
Manifest  hypermetropia.  iii.  777 
Manihot,  a  source  of  caoutchouc,  i. 
751 
utilissima,  i.  788  :  vi.  737 
Manilla  Elenii,  v.  98 
Manitoba  (Winnipeg),  climate  of,  vii. 

781 
Mauitou  Springs,  iv.  640* 
Manna,  iv.  459.  640* 
Manning,  F.  A.,  on  diseases  and  in- 
juries of  tendons,  vi.  772 
on  diseases  of  the  oesophagus,  v. 

283 
on  surgery  of  the  lungs,  iv.  600 
Mannii,  iv. '641 
Man-of-war,  construction  of,  iii.  767 

(Fig.) 
Manometer,  i.  565  ;  vii.  627 
Manual    method    of    instruction    for 

deaf-mutes,  ii.  371.  384 
Manubrium,  exostoses  of.  vii.  350 
Manufactures,  sanitary  inspection  of, 

vi.  268 
Manufacturing     industries,    classifi- 
cation of,  vii.  189 
Manure,   artificial,   manufacture   of, 

vii.  202  (Pig.) 
Manus  Dei.  v.  319 
Maple  sugar,  vi.  674 
Maracaibo  copaiba,  ii.  290 
Maranta  arundinacea,  i.  341  ;  iii.  330 
Marasmius  oreades,  and  scorodoneus, 

iii.  284 
Marasmus,  causes  of,  iv.  13 
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Melanosis. 


Meatus  urethra,  chancre  of.  ii.  63 

.Medication  (continued)  : 

Medico-legal  examination  in  cases  of 

lymphatic  vessels  of,  viii.  397  (Fig.) 

subcutaneous,  iv.  689 

abortion,  i.  30 

(of  the  female),  caruncles  of,  i.  520 

through  the  avenue  of  the  blood, 

Medico-legal    relations    of    cerebral 

(Fig.) 

iv.  689 

automatism,  i.  452 

stricture  at  the,  vii.  395 

Medicerebral  artery,  viii. 

234 

Medicommissure,  viii.  132  (Fig.) 

Mechanical  supports  in  the  treatment 

Medichoroid  arteries,  viii. 

235 

Medicornu,  viii.  140  (Fig.) 

of  club-foot,  ii.  808  (Fig.) 

Medicinal  incompatibility 

,  iv.  8 

Medicomual  vein,  viii.  2o9 

Meckel's  cartilage,  ii.  572  ;  ii i.  4 

Medicinal  springs,  iv.  690 

*.    See  also 

Medidural  artery,  viii.  232 

diverticulum,  i.  12  ;   v.  201 

Mineral  springs. 

Medidural  veins,  viii.  237 

strangulation  by.  iv.  151 

acid,  iv.  691 

Medifrontal   branch  of   the  precere- 

ganglion,  vii.  250  (Fig.) 

alkaline,  iv.  691 

bral  artery,  viii.  234 

Mecon,  v.  319 

Canadian,  iv.  694 

Medifrontal  fissure,  viii.  152  (Fig.) 

Meconidine,  v.  322 

classification,  iv.  690 

Medifrontal  gyre,  viii.  152  (Fig.) 

Meconin,  v.  322 

European,  iv.  693 

Medina  worm,  ii.  527  (Fig.) 

Mecouiosin,  v.  322 

neutral,  iv.  690 

Medioptic  artery,  viii.  235 

Mecouism,  acute,  v.  334 

of  the  United  States,  iv 

694 

Medio-tarsal  amputation  of  the  foot, 

Meconium,  ii.  468 ;  iv.  10,  685*  ;  v. 

origin  of,  iv.  690 

i.  104  (Fig.) 

319 

saline,  iv.  690 

Mediparietal  branch  of  the  medicere- 

microscopical appearances  of,  iv. 

special  waters,  iv.  691 

bral  artery,  viii.  235 

796 

therapeutics,  iv.  691 

Medipeduncle,  viii.  128  (Fig.) 

Media  of  the  eye,  refractive  indices 

Medicines,  dosage  of,  ii.  525 

Medoc,  wines  of,  vii.  767 

of  the,  i.  42 

eruptions  following  the 

use  of  cer- 

Medulla   oblongata,    ii.   323   (Fig.); 

Median  artery,  anomalies  of,  i.  354 

tain,  ii.  411 

viii.  184,  482 

(Fig.) 

forms  of,  iv.  695* 

development  of,  i.  636 

arising  from  the  brachial,  i.  353 

abstract,  iv.  695 

diagnosis  of  local  lesions  in  the,  v. 

Median  nerve  at  the  elbow,  i.  310 

acetum,  iv.  700 

773  (Fig.) 

in  the  arm,  i.  307  (Fig.) 

aqua,  iv.  700 

interolivary  tract  in  the,  v.  775 

in  the  forearm,  i.  312 

bolus,  iv.  696 

paralysis  in  tumors  of,  i.  674 

in  the  hand.  i.  317 

bougie,  iv.  696 

tumor  of,  symptoms,  i.  678 

in  the  wrist,  i.  313 

capsules,  iv.  699 

vaso-motor  centre  in  the,  v.  779 

paralysis  of,  i.  319 

cataplasm,  iv.  698 

Medulla  of  bone,  i.  600 

Mediastinum,  abscess  in  the,  iv.  686 

cerate,  iv.  696 

Medullary  groove,  formation  of,  iii. 

following  tracheotomy,  vii.  183 

charta,  iv.  698 

174  (Fig.) 

diseases  of  the,  iv.  685* 

confection,  iv.  696 

Medullic  acid,  i.  61 

emphysema  of  the,  ii.  678 

decoction,  iv.  696 

Medusa,  diagram  of  nervous  system 

inflammation  iu  the,  iv.  685 

disk.  iv.  696 

in,  ii.  324 

lymphatic  glands  and  plexus  of, 

emplastrum,  iv.  698 

Medusse  caput,  i.  383 

viii.  406 

emulsion,  iv.  696 

Meerschaum,  vi.  448 

new-growths  in,  iv.  686 

extract,  iv.  697 

Megalopsia,  ii.  151 

and  pericarditis,  differential  di- 

fluid extract,  iv.  697 

in  diffuse  retinitis,  vii.  669 

agnosis,  v.  578 

glycerite,  iv.  697 

Megophthalmos,  cornea  of,  ii.  300 

pain  in,  v.  455 

honey,  iv.  697 

Megrim,  iii.  514  ;  v.  158 

statistics  of,  v.  578 

infusion,  iv.  697 

Mehadia,  iv.  700* 

relations  of,  vii.  70 

juice,  iv.  697 

Meibomian  glands,  viii.  466 

wounds  of,  iv.  686 

liniment,  iv.  697 

Meinberg,  iv.  701* 

Mediastinum  testis,  vii.  28 

liquor,  iv.  699 

Meissner's  corpuscles,  v.  149  (Fig.) 

Medical  examiner.     See  Life  insur- 

mass, iv.  697 

plexus,   iv.    171   (Fig.)  ;    viii.   511 

ance. 

mel,  iv.  697 

(Fig.) 

in  Massachusetts,  ii.  753 

mixture,  iv.  697 

Mel,  iv.  697 

Medical  evidence,  ii.  732 

mucilage,  iv.  697 

despumatum,  iii.  695 

Medical  lake,  iv.  686* 

ointment,  iv.  697 

rosa?,  iii.  695  ;  vi.  238 

Medical  men,  diseases  of,  v.  279 

oleate,  iv.  697 

Mekena  neonatorum,  iii.  448 

Medical  service,  army,  iii.  105 

oleoresin,  iv.  698 

Melaleuca  cajuputi,  i.  741 

naval,  v.  107 

paper,  iv.  698 

leucadendron,  i.  741  ;  ii.  196 

Medical  supplies  in  the  army,  iii.  107 

pills,  698 

minor,  i.  741 

Medicated  vapors,  inhalation  of,  iv. 

plaster,  iv.  698 

Melassez's    haemochromometer,    iv. 

37 

poultice,  iv.  698 

784  (Fig.) 

Medicating,  modes  of,  iv.  687* 

powder,  iv.  699 

Melaneemia,  the  blood  in,  iv.  785 

Medication  by  direct  application,  iv. 

resin,  iv.  699 

Melancholia,  iv.  50 

687 

solution,  iv.  699 

agitata,  iv.  50 

by  the  skin,  iv.  689 

spirit,  iv.  699 

attonita,  iv.  50 

eudermatic,  ii.  688 

succus,  iv.  697 

chronic,  iv.  50 

epidermatic,  ii.  700 

suppository,  iv.  699 

hypochondriacal,  iv.  Ill 

general,  iv.  689 

syrup,  iv.  699 

hysterical,  iv.  115 

in  childhood,  ii.  96 

tablet,  iv.  700 

puerperal,  iv.  131 

intravenous,  iv.  689 

tincture,  iv.  700 

senile,  iv.  133 

local,  iv.  687 

tinctures    of    fresh 

herbs,    iv. 

Melano-cancroid  of  the  conjunctiva, 

of  mucous  membranes,  iv.  687 

700 

ii.  808 

of  the  bladder  and  urethra,  iv.  688 

trituration,  iv.  700 

Melano-carcinoma  cornea',  ii.  301 

of  the  conjunctiva,  iv.  687 

troche,  iv.  700 

Melanoma,  iv.  701  (Fig.) 

of  the  Eustachian  tube  and  mid- 

unguentum, iv.  697 

of  the  iris,  ii.  808 

dle  ear,  iv.  688 

vinegar,  iv.  700 

Melano-sarcoma,  vi.  288 

of  the  larynx,  iv.  688 

vinum,  iv.  700 

definition  of,  iii.  402 

of  the  mouth  and  pharynx,  iv.  688 

wafers,  iv.  699 

of  the  liver,  iv.  574 

of  the  nasal  cavity,  iv.  687 

water,  iv.  700 

Melanosis,  iv.  701*  (Fig.) 

of  the  stomach  and  intestine,  iv.  688 

wine,  iv.  700 

benign,  iv.  701 

of  the  trachea  and  bronchi,  iv.  688 

idiosyncrasies  in  relation  to,  iv.  2 

definition,  iv.  701 

of  the  vagina  and  uterus,  iv.  688 

Medico-legal  aspects  of  poisoning,  v. 

diagnosis,  iv.  704 

rectal,  i.  114 

737' 

etiology,  iv.  703 

713 
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Mental  causes  of  impotence,  iv.  4 

Mercury  (continued)  : 

Mesentery  (continued) : 

Mental  characteristics  of  deaf-mutes, 

compounds  of,  iv.  737 

glands  of  the,  iv.  748  ;  viii.  402 

ii.  368 

caustic  action  of,  ii.  7 

of  changes  in,  in  typhoid  fever, 

Mental  condition  in  hysteria,  iii.  809 

corrosive  chloride  of,  iv.  741 

iii.  89  (Fig.) 

of  opium  habitues,  v.  329 

cosmetic  employment  of,  ii.  309 

lymphatics  of,  iv.  748  ;  viii.  402 

Mental    disorders    disqualifying  for 

cyanide  of,  iv.  742 

nerves  of,  iv.  747 

enlistment,  ii.  741 

effects  of  external  application,  iv. 

shot  wounds  of  the,  viii.  6 

following  cerebro-spiual  meningi- 

745 

veins  of,  iv.  477 

tis,  ii.  47 

eruption  caused  by,  ii.  413 

Mesmerism,  i.  451  ;  iii.  788  ;  vi.  474 

in  diabetes,  ii.  420 

fatal  quantity,  iv.  745 

Mesoblaat,  ii.  690 

in  dyspepsia,  ii.  458 

formamide  of,  iv.  743 

splitting  up  of,  to  form  body  cav- 

surgical  treatment  of,  viii.  228 

general  therapeutics  of  compounds 

itv,  ii.  223 

Mental  faculties,  development  of,  in 

of,  iv.  743 

Mesoccele,  viii.  129  (Fig.) 

infants,  iv.  12 

green  iodide  of,  iv.  740 

distinctly"  tripartite  in  frogs,  birds, 

Mental  imagery,  iv.  728*  (Fig.) 

hypodermatic  use  of,  iii.  795 

and    some    reptiles,    viii.     117 

Mental  strain  in  the  etiology  of  dia- 

in the  treatment  of  croup,  ii.  345 

(Fig.) 

betes,  ii.  417 

of  digestive  disorders,  iv.  744 

Mesocolon,  iv.  173  ;  v.  606 

Mental  training  in  childhood,  ii.  96 

of  skin  diseases,  iv.  744 

Mesoderm,  ii.  145  (Fig.) ;  iii.  328  ;  iv. 

Mental  work  and  worry  in  the  etiol- 

of syphilis,  iv.  743 

749* 

ogy  of  facial  neuralgia,  iii.  17 

inunctions  with,  iv.  202 

Mesognathous  skulls,  iii.  3 

Mentha  arvensis,  iv.  730 

medicinal  properties  of  compounds 

Meson,  use  of  term,  viii.  536 

hirsuta,  v.  570 

of,  iv.  737 

Mesonephros,  development  of  the,  iii. 

javanica,  iv.  730 

metallic,  iv.  737  ;  vi.  103 

179  (Fig.) 

piperita,  v.  570  (Fig.) 

in  intestinal  obstruction,  iv.  159 

Mesothelium,  ii.    222  ;   iii.  328 ;   iv. 

pulegium,  v.  566 

mild  chloride  of.  iv.  739  ;  vi.   102. 

749* 

sylvestris,  vi.  502 

See  also  Calomel. 

Metabolism,  v.  256 

viridis,  vi.  502 

oleate  of,  iv.  743 

influence  of  exercise  on,  v.  206 

Menthol,  iv.  730* 

perchloride  of,  iv.  741 

influence  of  fats  and  carbohydrates 

of  peppermint,  v.  571 

periodide  of,  iv.  742 

on,  v.  263 

Mento-hyoid  muscle,  v.  39  (Fig.) 

poisoning  by,  iv.  744* 

influence  of  temperature  on,  v.  266 

Meutone,  iv.  730*  ;  viii.  454  (Fig.) 

protochloride  of,  iv.  739 

influence  of  therapeutic  and  other 

Menyanthes,  iii.  321 

protoiodide  of,  iv.  740 

agents  on,  v.  265 

trifoliata,  i.  716 

red  iodide  of,  iv.  742 

nitrogenous  or  proteid,  v.  262 

Menyanthin,  i.  716 

red  oxide  of,  iv.  741 

Metacarpal  bones,  dislocations  of,  ii. 

Merau,  iv.  735* 

red  sulphide  of.  iv.  742 

501 

Mercurammonic  chloride,  iv.  743 

subchloride  of  iv.  739  ;  vi.  102 

fracture  of,  iii.  248 

Mercurial  ointment,  iv.  738 

subiodide  of,  iv.  740 

Metachloral,  iv.  749* 

plaster,  iv.  739 

tannate  of,  iv.  740 

Metaccele,  viii.  124  (Fig.) 

purgatives,  vi.  102 

uncombiued,  iv.  737 

Metacopaivic  acid,  ii.  290 

salivation,  iv.  737  ;  vi.  252 

vegetable,  iv.  638 

Metadimethylbenzene,  viii.  36 

Mercurialis  annua,  iv.  736* 

with  chalk,  iv.  738 

Metadioxybenzene,  vi.  196 

Mercurialization,  iv.  737  ;  vi.  252 

yellow  oxide  of,  iv.  741 

Metallic  caustics,  ii.  6 

constitutional,  iv.  743 

yellow  subsulphate  of,  iv.  742 

Metallic  impregnation  of  microscopi- 

Mercuric chloride,  iv.  741.     See  also 

Mercier's  prostatome,  vi.  50  (Fig.) 

cal  specimens,  iii.  679 

Mercury,  bichloride  of. 

Meridians,  the  principal,  i.  52,  400 

Metallic    poisoning,   chronic,    water 

cyanide,  ii.  350 ;  iv.  742 

Merkel's  solution,  iii.  663 

treatment  of,  i.  464 

iodide,  iv.  742 

tactile  cells,  v.  149  (Fig.) 

Metallic  salts  as  deodorants,  ii.  406 

antiseptic  efficacy  of,  i.  253 

Meroblastic  ova,  vi.  383 

Metallic  tinkling,  ii.  84 

nitrate,  iv.  743 

Meroparonymy  in  anatomical  termi- 

Metalloscopy and  metallotherapy,  iv. 

oleate,  iv.  743 

nology,  viii.  519 

749* 

oxide,  iv.  741 

Merwin,  Henrv  Childs,  on  malprac- 

Metallotherapy, external,  iv.  749 

sulphate,  basic,  iv.  742 

tice,  iv/629 

internal,  iv.  750 

sulphide,  iv.  742 

on  medico-legal  aspects  of  cerebro- 

phenomena induced  by,  iv.  750 

Mercurous  chloride,  iv.  739  ;  vi.  102. 

spinal  injuries,  viii.  248 

theories  of  action  of,  iv.  750 

See  also  Mercury,  mild  chloride 

on  vehicles  for  physicians'  use,  vii. 

Metamorphopsia  from  retinal  haemor- 

°f- 

602 

rhages,  vii.  668 

iodide,  iv.  740 

on  vivisection,  vii.  683 

Metamorphosis,  fatty,  iii.  45  (Fig.) 

oxide,  iv.  739 

Merycism,  viii.  457 

mucoid  or  mucous,  v.  33 

tannate,  iv.  740 

Mesad  and  mesal,  use  of  terms,  viii. 

pigmentary,  v.  687  (Fig.) 

Mercury,  iv.  737* 

536 

Metapore,  foramen  of  Magendie,  viii. 

absorption  and  elimination  of,  iv. 

Mesameeboids,  iii.  328 

123  (Fig.) 

746 

Mesaticephalic  skull,  ii.  23 

Metastases  of  enchondromata,  ii.  685 

acid  nitrate  of,  iv.  743 

Mesencephal,  ii.  781  (Fig.) ;  viii.  128 

(Fig.) 

caustic  action  of,  ii.  5 

(Fig.) 

Metastatic  inflammation,  iv.  31 

acute  poisoning  by,  iv.  744 

changes  in  relative  size  of  during 

Metatarsal  bones,  fracture  of.  iii.  254 

albuminate  of,  iv.  743 

growth,  viii.  114 

Metatarsus,  amputation   through,  i. 

ammoniated,  iv.  743 

development  of,  i.  637 

163  (Fig.) 

as  an  emmenagogue,  ii.  677 

Mesencephalic  flexure,  viii.  112 

Metatela,  membranous  roof  of  meta- 

as  a  parasiticide,  iv.  744 

Mesencephalon,  ii.  781  (Fig.) 

coele,  viii.  124  (Fig.) 

as  a  tonic,  vii.  127 

synonym  of  mesencephal,  viii.  128 

Metaxylene,  viii.  36 

bichloride  of,  iv.  741 

Meseuchyma,  iii.  328  ;  iv.  747* 

Metencephal    or   metencephalon,    ii. 

antiseptic  efficacy  of,  i.  253 

Mesenteric    lymphatic    glands    and 

781  (Fig.)  ;  viii.  123  (Fig.) 

as  a  disinfectant,  ii.  480 

plexus,  viii.  402 

development  of,  i.  636 

a  fixing  agent,  iii.  663 

Mesenteriolum,  v.  606 

Meteorological  conditions,  influence 

germicidal  action  of,  iii.  325 

Mesentery,  iv.  167,  747*  (Fig.)  ;  v.  606 

of,  upon  yellow-fever  epidem- 

in antiseptic  surgery,  i.  263 

arteries  of,  iv.  747 

ics,  viii.  56 

biniodide  of,  iv.  742 

epithelium  of,  iv.  748 

Metepencephal,  viii.  130 

black  oxide  of,  iv.  739 

formation  of  the.  v.  600  (Fig.) 

Metepic<ele,  the  fourth  ventricle,  viii. 

chronic  poisoning  by,  iv.  746 

functions  of,  748 

130  (Fig.) 
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M. 

Mel  109 

M< 

M  .:.nua, 

"  iv     . 

671 
pounds  "f  the  I 

lion  of,  [I 

i    - 
i  oing,  iii.  ' 

>  hit.-.  \i   249   850 
■  v  He  :i(iii    vii    1 

niiiL',  iii    I 
M<  ihj  lene  bichli  i  181* 

chloride,  iv    7"ii 
M.  thy  Hi    ...  ohol,  iv.  751* 
■    .-.    761 
Iodide,  i\.  751* 
oxidi 
Mi  thylpellelierine,  v.  772 
Metl  . . 

M  ystii  ■  i  159 
Mi  opic  cranium,  I 
Metn  751     \  ii.  7.'!1 

Mi  i  of  measures,  Ii    751  * 

of  weigh  la  and  measures,  vii.  7:n 
Mi  iritis, 

chronic,  iv   7 

pui  71   80 

Metrology,  principles  of,  i  II 

relaliona  of,  to  arithmetical 
tion,  vii.  788 
Mi   i     ympbangilii 
Metroperitonitis,  diarrhoaa  in,  il 
Mi  tro-pblebitU,  i 
Meti   rrhagia   l\ 

I  with  salpingitis,  i 
.■•■rinc  pregnant  j        777 
Mi  trotome,  v\     178  (F 
Mi  troxyion  lieve,  vi  848 

Rumphii,  848 

Mei  rattlesnake,  vi  L66 

M  .   it v  of,  ii. 

Mi  tii  o    l>ia I  Low    fever  In, 

vii. 
Meyer's  pi   !m 
Mi  j  nerti  bui  dli    i      ">i  ;  i ..     187 

Mi  ix  n    :■    . 

•    upon  the  Skin,  ii 
rcurn,  iv 
vi  ism   iv 

from 

from  li\  lug  I. ■  —  1 1 ■  ■«.  iv. 

idio 

vi 

M        .    Middlcton,  on  hen   i 
619 
Michel! 

II  -  method    ••    801 
:n  I's  dictum  in  i<  gard  to  In 
nil.. 


'•' 

M 
M 

i.  7 

158 

Mi>  r- 

null,  definition  >>f  a, 

'•' 
in  epilept.il 
in  IdioU 

-  ■    . 
found  in  ery  sipeloid  inflamn 
vi. 

norrhoeae   vi 
of  pi 

Pasteuri,  vi.  S 

].\  ogi  qi  -  tenuis,  iv    90   Fig      787 

V] 

Bubnarus,  vi. 
igenus,  v , 
icytes   i  569 
j.  7 
Micro  millimeter,  iv.  751 
Micro  organisms,  L  458 
- 

.      :    i 

lental  Infection  explain) 
the  study  of,  vi. 
□  of  in  die  luction,  ii. 

:iinl  specific  ...  ion  be- 

isification  of,  \ I 
Cohn'a  classification  of,  vi 
conditions  of  grow  th  ol 
culture  media,  It    767 
culture  until. 
drop-cultures,  iv    770   I 
elimination  of,  from  tin-  body,  vi. 

iv  idence  of  pathogenii 

vi. 

.  lamination  of  air  for.  i- 
i  i  imination  of  earth  for.  iv 
i  tamination  of  water  for.  . 

Henle's,  deductions 

886 
history  of  study  i  I 
in  anthrax,  i   987 
in  chronii  itarrh,  vi: 

in  condyloma,  ii.  201 
in  dental  carii  t,  i     789 
in  diphtheritic  membrai 
in  granular  conjunctivit 
in  inflammation,  iv    28    I 
in  malaria,  ii.  888  .  It. 

.  v  i   402.  404    i 
in  iputa,  ii.  7 
in  lyphill 
in    the    <  tioli  gy    of    cirriMM 

in  the  foot-and-mouth 

881 
in  the  mouth 
in  the  *W: 

in  true  !. 


in  iv  -        .v     806 

in  iv  phu 
in  water,  iii 

in  w 
in 

78" 
Pasl 

"<  -    . 

iphy,     dit 

from     pli  liv,     v. 

i,  ii.  150 
in  d    I 

through,  iv.  I 

iv.  777 

iii 
Qluminal 

(F  . 

.  tiv.  ».  \\ 
I  of  the,  ii 

7-n 

preparing,  iii    I    - 

■ 
• 
apparatus  for.  iv 

linalion  of  actinom 
786 
i  xamination  of  blood 

■ 
examinati 
c  xamination  of  mill 

"■>06 
■ 
mination  of  sputum, 
aination  • 
mouth,  i 

mination  of  tbi  803 

,  xaminatii  d  i  ■:  in  I 
i  xamii  ■' 
iv    : 

ml   [natru 

amination  of  fluid.*  and  I 
iv.  781 
pn  i  autions  to  be 
•mining  Buidi 

sporon  furfur,  v  ii.  99    i 

Microtomes,  iii 

.tli.  77-     Fip.t 

Mi.  turiti.  n 

during        -  9 
difficult,  ii.  561  .  ii 
frequent,  iv    8 
in  cystitis,  i 
in  vesical  calculus,  i   516 

id  disease, 
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Meter. 

Jlineral  springs. 


Micturition  (continued) : 
painful,  iv.  810 

sudden  stoppage,  ii.  561  ;  iv.  809 
Midbrain,  ii.  781  (Fig.)  ;  viii.  128 
Middle  commissure,  viii.  132 
Middle  horn  of  lateral  ventricle,  viii. 

140 
Middle-ear,  air  in  the,  as  a  sign  of 
live  birth,  vii.  364 
disease  of,  following  posterior  na- 
sal catarrh,  vii.  351) 
following  chronic  nasal  catarrh, 
viii.  257 
inherited    svphilis    affecting    the, 

viii.  286 
lymphatic  vessels  of,  viii.  390 
relief  of  pain  due  to  chronic  suppu- 
rative inflammation  of,  ii.  582 
sclerosis  of,   following   post-nasal 

catarrh,  vii.  360 
syphilitic  affections  of,  viii.  278 
acute  catarrhal,  viii.  278 
chronic  catarrhal,  viii.  279 
suppurative,  viii.  280 
syphilitic  neuralgia  of,  viii.  282 
treatment  of  pain  in  inflammation 
of,  ii.  580 
Middle  Park  Hot  Sulphur  Springs, 

iv.  812* 
Middletown  Springs,  iv.  812* 
Midland  Well,  iv.  813* 
Migraine,  ii.  170  ;  iii.  514  ;  iv.  813* 
action  of  the  sympathetic  in,  vi.  092 
and   facial    neuralgia,    differential 

diagnosis  of,  iii.  18 
angio-paralytic,  v.  158 
augio-spastic,  v.  158 
clinical  history,  iv.  813 
diagnosis,  iv.  "815 
etiology  of,  iv.  813 
ophthalmic,  vii.  669 
pathology,  iv.  815 
prognosis,  iv.  816 
treatment,  iv.  816 
Migrating  erysipelas,  ii.  719 
Mikania  Guaco,  ii.  58  ;  iii.  407 
Mikulicz's   osteoplastic  resection    of 

the  foot.  v.  201  ;  vi.  196 
Mildew,  vi.  328 
Milfoil,  ii.  58  ;  viii.  37 
Milford  Springs,  iv.  816* 
Miliaria,  v.  1* 
alba,  v.  1 
papulosa,  v.  1 
rubra,  v.  1 
vesiculosa,  v.  1 
Milium,  v.  1* 

Military  hygiene,  i.  323  ;  iii.  748  (Fig.) 
Military  shoe,  iii.  55 
Military  surgeons,  care  of  the  wound- 
ed by,  iii.  132 
duties  of,  as  regards  the  sick,  in 
time  of  war,  iii.  106 
as  regards  the  well,  in  time  of 

war,  iii.  119 
as  medical  directors,  iii.  130 
as  medical  historian  in  time  of 

war,  iii.  127 
as  medical  inspectors,  iii.  130 
on  the  march  and  in  battle,  iii. 
129 
examination  of  recruits  by,  iii.  105 
hospital  duties  of,  iii.  129 
organization  of  army  medical  de- 
partment by,  iii.  105 
proportion  of.  to  army,  iii.  105 
rank  of,  iii.  105 

regimental   duties   of,  in   time   of 
war,  iii.  105 


Military  surgeons  (continued) : 
repents  required  from.  iii.  128 
succor  to  the  wounded  by,  iii.  133 
Milk,  v.  2* 
adulteration  of,  iii.  201 
albuminous  bodies  in,  v.  8 
amphoteric  reaction  of,  v.  3 
antidotal  use  of,  i.  241 
as  a  culture  medium,  iv.  772 
asses',  v.  2 
boiled,  v.  4 

buffaloes',  analysis  of,  v.  8 
camels',  analysis  of,  v.  8 
cats',  analysis  of,  v.  8 
causes  of  the  disagreement  of,  v.  2 
chemistry  of,  v.  7 
color  of,  causes  affecting,  v.  6 
comparison  of  woman's  and  cow's, 

ii.  438 
condensed,  v.  5 

for  infant  feeding,  viii.  99 
cow's,  v.  2 

analysis  of.  v.  8 

preparation  of,  for  infants'  use. 

viii.  95 
curdling  of,  v.  2 
decomposition  of,  vi.  112 
diatetic  and  therapeutic  uses  of,  ii. 

530  ;  v.  2* 
diseased,  microscopical  appearance 

of,  iv.  806  (Fig.) 
dog's,  analysis  of,  v.  8 
elephant's,  analysis  of,  v.  8 
examination  of,  in  the  selection  of 

a  wet-nurse,  vii.  746 
excretion  of  drugs  in,  v.  7 
from  cows  affected  with  the  foot 

and  mouth  disease,  iii.  220 
from  one  cow  for  infant  feeding, 

viii.  99 
goat's,  v.  2 

analysis  of,  v.  8 
hippopotamus's,  analysis  of,  v.  8 
human,  analysis  of,  v.  8 

compared  with  other  milks,  viii. 

94 
in  relation  to  a  standard  diet,  ii.  442 
individual  elements  of,  v.  7 
inspection  of,  in  cities,  v.  6 
intravenous  injection  of,  v.  3 
mare's,  v.  2 

analysis  of,  v.  8 
microscopical  examination  of,  iv. 

806  (Fig.) 
of  magnesia,  iv.  616 
of  sulphur,  vi.  683 
partially  digested,  for  infant  feed- 
ing, viii.  96 
peptonized,     for     infant    feeding, 

viii.  96 
period  for  digestion  of.  v.  2 
physiological      and     pathological 

chemistry  of,  v.  7* 
pig's,  analysis  of,  v.  8 
prevention  of  curdling  in,  viii.  95 
rabbit's,  analysis  of,  v.  8 
reaction  of,  v.  3 
secretion  of  the,  vi.  378 
after  labor,  vi.  71 
agents  to  increase,  iii.  286 
sheep's,  analysis  of,  v.  8 
skimmed,  v.  4 
sterilization  of,  for  infant  feeding, 

viii.  98 
sugar  of,  v.  2,  8,  11* 

in  urine,  vii.  428 
transfusion  of,  vii.  220 
transportation  of,  v.  6 
use  of,  in  nutritive  euemata,  v.  :; 


Milk  (continued) : 

utility  of,  in  forced  feeding,  v.  •'! 

woman's,  v.  8  :  viii.  94 
Milk  crust,  ii.  633 
Milk  cure,  v.  3 
Milk  diet.  ii.  530 

in  chronic  dysentery,  ii.  556 
Milk-fat,  v.  8 
Milk-fever,  vi.  72 
.Milk-leg,  ii.  534;  vi.  77 
Milk-punch,  v.  4 
Milk-sickness,  v.  9* 

definition,  v.  9 

etiology,  v.  9 

incubation,  v.  10 

pathology,  v.  10 

predisposing  causes,  v.  10 

symptomatology,  v.  10 

treatment,  v.  11 
Milk-sugar,  v.  2,  8.  11* 

in  urine,  vii.  428 
Milk  teeth,  earlv  and  delayed  erup- 
tion of,  if.  399 
Milkers'  spasm,  vi.  36 
Milky  agaric,  iii.  278 
Millar's  asthma,  v.  201 
Milldale  Mineral  Well.  v.  11* 
Millers,  diseases  of,  v.  280 
Million,  ii.  58;  viii.  37 
Millimetre,  iv.  751  ;  vii.  731 
Mills,  T.  Wesley,  on  acids,  i.  60 

on  animal  coloring  matters,  ii.  247 

on  bile,  i.  497 

on  bones,  teeth,  and  cartilage,  i. 
606 

on  chemistry  of  digestion,  ii.  462 

on    chemistry   of    the   brain    and 
nerves,  i.  617 

on  digestion,  ii.  445 

on  fats  and  fatty  substances,  iii.  42 

on  framework  substances,  iii.  256 

on  physiological  and  pathological 
chemistry  of  milk,  v.  7 

on  transudations,  vii.  244 
Mimetic  muscles,  iii.  7  (Fig.) 
Mimicry,  nervous,  of  deformities,  v. 

171 
Mimosa,  Senegal,  iii.  409 
Mimulus,  iii.  233 

Mind,  condition  of,  in  general  pan  - 
sis,  iv.  106 

development  of,  in  childhood,  ii.  96 

disorders  of  consciousness,  ii.  277 

disorders  of.  in  chorea,  ii.  139 

imagery  of  the,  iv.  728 
Mind-reading,  vii.  79  (Fig.) 
Mindererus,  spirit  of,  i.  136 

diaphoretic  action  of,  ii.  425 
Mineral  acids,  poisoning  by,  i.  61 
Mineral  springs,  iv.  690* 

Aachen,  i.  1 

Abenakis  Mineral  Springs,  iv.  694 

Adams  County  Springs,  0.,  i.  74 

Adams  Springs,  Cal.,  i.  74 

AdelheidsqueTle,  i.  77 

Aix-la-Chapelle,  i.  1 

Aix-les-Bains,  i.  100 

Alap,  i.  100 

Albany  Artesian  Well.  i.  100 

Albany  Springs,  i.  102 

Alexisbad,  i.  106 

Albania  d'Aragon,  i.  108 

Alleghanv  Springs,  i.  117 

Allevard,  i.  117 

Alpena  Well,  i.  125 

Amelie-les-Bains,  i.  133 

Apollinaris,  i.  293 

Arnstadt.  i.  340 

Arrow-head  Hot  Springs,  i.  341 
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Askern, 

A   . 

; :  7* 
\ . .    •    I 

\  .   in  Spring 

\x 

III    l(M 

B  idi  i   ■••  i  W  it  ii    rill.  107 
Bagneres-de-Bigorre,  viii    101 
15 1.  in  res  ile  Luchon,  viii    l"? 
i; .  •  .  Springs   I    109 

Ion  Fun. I    in    964 
on  Spa, 
Banff  II  li    0M 

Batb    i 

Bath  A  lum  Springs,  i  47? 
Bedford  Alum  Springs,  Pa 
Bedford  Alum  Sprim:-    \  « 

Spi  Ings,  Km.  i.  483 
Berkeley  Sprii 
Bethesda  Spi  ii 

197 
Blrcbdale  Springs,  i  508 
lJhi. Ion  Springs,  i 
BIoudI  Springs,  Ala     i  566 
Blue  Lick  Springs,  K\  .  i. 
Hhi  springs,  V:...  i   B80 

Blui-  Sulphur  Springs,  w 

597 
i;  rax  Springs,  Cal.,  i.  606 
Borland  Mineral   Well,  W.  V 

507 

■  ii    Bozen,  "i  Bolzano,  i.  808 
Brighton,  England,  i.  I 

Buda    v.  991 

Buffalo  Litbla  Springs,  Vs.,  i.  71M 
1   Jedonia  >pi  inga,  i   7 17 
■  donia  Springs,  iv.  694 
California  Seltzer  Spring   L  ?fv 
Hoi  Sprii 
Springs,  1, 
tarings,  W.  Va,,  i.  755 

■ 
Bprings,  i  i .  4 

ii.  8  * 

(    ixtiui  S j»ri ii lt-.  ii.  11 
Springs,  ii.  19 

mbly,  Ii 

■  lesion  Artesian  Wells,  ii.  77 

( 'lii-lli  niiiiin, 

-.  \  allei  Springs 

springs,  Ii.  ;<? 

•  Ii  ilill  Alum  -  .   ii     157 

1  Irtesian  Well,  ii.  167 

-  inliiii    Bprings,    Vermont,   ii. 
17? 
Clifton,  England,  ii    184 

••••ii  Springs    \    V.,  It  lsl 
I  -  195 

Spi  .11 

Columbia  W  bile  Sulphur  Bprings 

ii    v 

■ 

llack.8  1 1  pluir 


(  rab  <  >t>  h  i-  819 

nthal   u 
Cudow  i 

Dai 

1 1.  -  (  butt  -  1 1  414 

1 1.  8 

Drennon  Bprii 
Driburg,  ii.  "■ 
Dryden  Spring 
Durkheim,  ii 
.  \  Bonnes,  ii.  I 

3    rim',  ii    1 1 
ii   666 
Ems  ii  879 
Enghieu-lea  1  t.-iin- .  ii    I 
Erkenbrei  kei  I,  ii.  717 

Bs<  ulapia  8|  >i  728 

Estill  Bprings 
Eureka  Springs   il   798 
Excelsior  Springs   ii.  7 
Fachingen,  111   15 
Fairview  Springs,  iii   27 
Falkenstein,  iii.  '-'7 
l"i  i  in  %  i  1  It-  Lithla  Springs,  iii.  89 
Faulenseebad,  iii.  4'.» 
Payette  spriiiL'-  ii 
IV.  amp,  iii.  59 
Fellalhalquellen,  iii.  01 
Pelsenqueue, 
l'ri  tnanagh,  iii.  'il 
Pettquelle,  ii 
Pideria,  iii   155 
Fih-r...  •  »ld  and  Ni-u  .  ii. 
Flinsberg,  iii-  166 
Flint  Springs,  iii.  160 
Poncaoude,  iii.  197 
Porbach,  iii.  981 
Porges,  iii.  231 
Portuna,  iii.  2:11 
Pox  Springs,  iii.  - 
Prailes,  iii  955 
Prankenhauaen  iii.  857 

izenbad,  i 
Pram  Josef,  iii.  858 
Preienwalde,  iii.  859 
Preiersbach,  iii.  859 
French  Lick  Bprings,  i; 
Priedricbshall.  iii    . 
Fruitport  Well,  ii: 
I'm  -  Soda  Springs,  iii.  864 
Fuered,  iii  864 
Pusch,  i;. 

-icin.  iii   :'■"( 
Qaxoet,  iii 
i ..  ilnau,  iii.  806 

-  rings,  iii 
liflbl  I'm  bstein,  iii. 
Gilroj  Hot  Mil         Bpi 
QiUland  Spa,  iii.  889 
iii    :'•!! 
-Aiili-r.  i 
ii  Springs,  iii 
OlenwiM  d  S  ('..I.,  iii.  314 

Omunden,  iii 

U  nbad,  in 

' .      .  ew      Ink,  ii:.  ;t?0 

<;• . 
(Jran   . 


dI  riei  \\  bin  Sulphui  Sprinax 

in 

lion,  iii.  409 
.  iii    414 
Gi  n-uoMil,  iii 

.  Austria,  iii.   I 

Hall,  .  iii.  480 

Harb 

Harkany,  iii. 

Ham  508 

Han 

Hart  i  Well,  iii   B 

Harzbui  \ 

Hauti 

Hi  aline  -  iii.  528 

Hi  latiTch,  iii 

Jli. 

Ili_ 

Hols  ton  >  j  ■  r  i  i  . 

Homburg,  iii 

Hopkini 

Hot! 

11"'   -  ArU  .  iii    : 

Hot  Spi 

11     igb's  "-prin^.  ii 

H  IS        : i ITS,  iiL 

784 

Well,  iii 
Hubertusbad,  iii.   " 

7  84 
1    ••      ...    186 
irondali   -  .'30 

[a  1.1.  iv 
Ivanda,  Ii 
[wonii  /.  iv.  - 
Johannisbad,  iv.  .'".4 

Inn  Alun    -  iv.  268 

Juliuaball,  iv.  864 
gbrunnen,  Ii    864 

Ken  bad,  ii 
nlhiaquelle,  iv    - 

Ki  ■■ 

31 J 

. 
Ki-  K:ui.  iv   818 

K  issingi  :i    i\ 
Cnulwi  I.  iv. 
K  rytnii 
BTjmnkenheil,  It.  319 

En  mli.  i\    ■ 

Kronthal,  ii 

La  1"..  urboule    It. 

La  Fay<  IU   W<  II,  I 

La  Malou,  Ii 

La  M  879 

deck,  iv 
Langenbrncki  n.  i\. 
La  Prew  ,  i\    177 
Las  \  ■ .-  -  H      Spi       -   iv.  450 
La  vi 

Leamington,  Ii ,  4456 
I.i  banon  Springs,  iv.  466 
Well    i 

I.i  \u...  It.  486 
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lUIneral  spring*. 
iTIlrault'*  operation. 


Mineral  springs  (continued)  : 
Liberty  Hot  Springs,  iv.  487 
Lipik,  iv.  506 
Lippspringe.  iv.  508 
Lodi  Artesian  Well,  iv.  578 
Longmuir's  Well,  iv.  579 
Loueche,  iv.  582 

Louisville  Artesian  Well,  iv.  582 
Lower  Blue  Lick  Springs,  iv.  583 
Lubatschowitz,  iv.  583 
Lexeuil,  iv.  612 
Manitou  Springs,  iv.  640 
Margaretheninsel,  v.  292 
Marienbad,  iv.  641 
Massanetta  Springs,  iv.  668 
Massena  Springs,  iv.  669 
Medical  Lake.lv.  686 
Mebadia,  iv.  700 
Meiuberg,  iv.  701 
Michigan  Congress  Spring,  iv.  763 
Middle  Park  Hot  Sulphur  Springs, 

iv.  812 
Middletown  Springs,  iv.  812 
Midland  Well,  iv.  813 
Milford  Springs,  iv.  816 
Milldale  Mineral  Well,  v.  11 
Minnequa  Spring,  v.  11 
Molitz,  v.  13 
Monsummano,  v.  16 
Mont-Dore,  v.  17 
Montesano  Springs,  v.  17 
Montvale  Springs,  v.  20 
Mount  Clemens  Mineral  Spring,  v. 

32 
Napa  Soda  Springs,  v.  104 
Nauheim,  v.  107 
Nenndorf,  v.  136 
Neris,  v.  136 
Neuenahr,  v.  152 
Neuhaus  (Austria),  v.  153 
Neuhaus  (Bavaria),  v.  153 
Neustadt-Harzburg,  iii.  509 
Nevvburg  Springs,  v.  176 
Niederbronn,  v.  188 
Oak  Orchard  Acid  Springs,  v.  271 
Obersalzbrunn,  v.  271 
Ocean  Springs,  viii.  424 
Oevnhausen,  v.  291 
Ofen,  v.  291 
Ojo  Caliente.  v.  292 
Olette,  v.  296 
Olympian  Springs,  v.  298 
Ontancda  y  Alceda,  v.  298 
Orkney  Springs,  v.  369 
Ottawa  Mineral  Springs,  iv.  695 
Owasso  Spring,  v.  441 
Pagosa  Springs,  v.  453 
Panticosa,  v.  491 
Paraiso  Springs,  v.  493 
Parnassus  Springs,  v.  518 
Paso  de  Robles  Springs,  v.  521 
Pearson  Springs,  v.  534 
Perry  Springs,  v.  611 
Petersthal,  v.  621 
Plombieres,  v.  725 
Poland  Spring,  v.  769 
Porter  Springs,  v.  781 
Pulaski  Alum  Springs,  vi.  82 
Piillna,  vi.  83 
Pyrmont,  vi.  116 
Quinto,  vi.  129 
Ragaz-Pfafers,  vi.  140 
Ravenden  Springs,  vi.  147 
Rawley  Springs,  vi.  148 
Recoardo,  vi.  148 
Red  Sulphur  Springs,  vi.  151 
Reichenhall,  vi.  163 
Reiuerz,  vi.  163 
Reunes-les-Baius,  vi.  165 


Mineral  springs  (continued)  : 
Richfield  Springs,  vi.  225 
Rippoldsau,  vi.  229 
Roanoke  Red  Sulphur  Springs,  vi. 

229 
Rochefort,  vi.  230 
Rockbridge  Alum  Springs,  vi.  231 
Rockbridge  Baths,  vi.  231 
Rock  Castle  Springs,  vi.  231 
Rock  Enon  Springs,  vi.  231 
Rocky  Mountain  Springs,  vi.  231 
Rohitsch-Sauerbrunn,  vi.  237 
Royat,  vi.  238 
Rubinat-Condal,  vi.  238 
Saint-Amand,  vi.  244 
St.  Catherine's  Wells,  iv.  695 
Sainl-Honore,  vi.  244 
St.  Leon  Springs,  iv.  695 
Saint  Moritz,  vi.  247 
Saint-Olafsbad,  vi.  247 
Saint-Sauveur,  vi.  248 
Salies-de-Bearn,  vi.  250 
Salins,  vi.  250 

Salt  Sulphur  Springs,  vi.  255 
Salzungen,  vi.  255 
Sandefjord,  vi.  257 
Sandwich  Springs,  iv.  695 
San  Pellegrino,  vi.  279 
Saratoga,  vi.  283 
Scarborough,  vi.  302 
Schinznach,   vi.  324 
Schlangenbad,  vi.  343 
Schooley's  Mountain  Springs,  vi. 

343 
Schwalbach,  vi.  343 
Selters,  vi.  385 
Seltzer  Springs,  vi.  385 
Seven  Springs,  vi.  406 
Sharon  Springs,  vi.  438 
Sheldon  Springs,  vi.  438 
Shenandoah  Alum  Springs,  vi.  438 
Silurian  Spring,  vi.  448 
Soden,  vi.  492 
Spa,  vi.  500 
Sparkling    Catawba    Springs,    vi. 

501 
Sparta  Springs,  vi.  501 
Spring  Lake  Magnetic  Spring,  vi. 

614 
Stribling  Springs,  vi.  663 
Sulpho-saline  Springs,  vi.  683 
Sulphur  Springs  (Texas),  vi.  686 
Summit  Mineral  Springs,  vi.  687 
Summit  Soda  Springs,  vi.  687 
Sweet  Chalybeate  Springs,  vi.  690 
Sweet  Springs  (Mo.),  vi.  691 
Sweet  Springs  (W.  Va.),  vi.  691 
Szczawnica,  vi.  736 
Tarasp,  vi.  738 
Tate  Epsom  Spring,  vi.  740 
Teplitz-Shonau,  vi.  778 
The  Geysers,  iii.  329 
Trencsin-Teplitz,  vii.  245 
Trillo,  vii.  253 

Tuscarora  Acid  Springs,  iv.  695 
Ukiah  Vichy  Springs,  vii.  375 
Underwood  Spring,  viii.  556 
Vals.  vii.  597 
Variety  Springs,  vii.  601 
Vellach,  iii.  61 
Versailles  Springs,  vii.  628 
Vichy,  vii.  653 

Vichy  Springs  (Cal.),  vii.  654 
Wall  Wali-Sum  Magnetic  Spring, 

vii.  695 
Warmbrunn,  vii.  695 
Warm  Springs,  Ga.,  vii.  695 
Warm  Springs,  N.  ('. ,  vii.  696 
Warm  Springs,  Va.,  vii.  696 


Mineral  springs  (continued)  : 

Welch  White  Sulphur  Springs,  vii. 
747 

West  Baden  Springs,  vii.  734 

White  and  Black  Sulphur  Springs 
(Coyner's),  ii.  318 

White   Sulphur,    Greenbrier,    W. 
Va..  iii.  385 

White  Sulphur  Springs,  Cal.,  vii. 
747 

"White  Sulphur   Springs,  La.,  vii. 
747 

Wiesbaden,  vii.  762 

Wildbad,  vii.  763 

Wildungen,  vii.  763 

Wilhoit's  Soda  Springs,  vii.  763 

Wolf  Trap  Lithia  Spring,  vii.  784 

Yellow  Springs,  viii.  72 

Yellow  Sulphur  Springs,  viii.  72 
Mineral  waters,  i.  461  ;  iv.  690 

alkaline,  in  the  treatment  of  gall- 
stones, ii.  109 

artificial,  i.  464 

in  constipation,  ii.  280 

in  the  treatment  of  leucorrhoea,  iv. 
485 
Miners,  diseases  of,  v.  280 
Miner's  elbow,  i.  319 

lung,  v.  277 

method,  v.  201 

nystagmus,  v.  271,  277 
Minimetric  method  of  air  analysis, 

i.  94 
Minnequa  Spring,  v.  11* 
Minor,  James  Lancelot,  on  blindness, 

i.  532 
Minot,   Charles   Sedgwick,  on   age, 
i.  87 

on  allantois,  i.  116 

on  amnion,  i.  138 

on  anatomy  of  the  placenta,  v.  692 

on  area  embryonalis,  i.  300 

on  bioplasson,  i.  501 

on  blastoderm,  i.  528 

on  blastopore,  i.  530 

on  chorion,  ii.  143 

on  ccelom,  ii.  222 

on  decidua,  ii.  388 

on  development  of  the  ear,  ii.  567 

on  development  of  the  foetus,  iii. 
171 

on  ectoderm,  ii.  632 

on  embryology,  ii.  670 

on  entoderm,  ii.  697 

on  evolution  of  man,  ii.  736 

on  gastrula,  iii.  305 

on  germ  layers,  iii.  327 

on  growth,  iii.  394 

on  impregnation,  iv.  5 

on  longevity,  iv.  579 

on  meconium,  iv.  685 

on  mesoderm,  iv.  749 

on  neurenteric  canals,  v.  165 

on  notochord,  v.  246 

on  ovum,  v.  436 

on  pro-amnion,  vi.  31 

on  segmentation  of  the  body,  vi.  379 

on  segmentation  of  the  ovum,  vi. 
381 

on  senility,  vi.  388 

on  sex,  vi.  436 

on  spermatozoa,  vi.  521 

on  umbilical  cord.  vii.  388 

on  yolk-sac,  viii.  73 
Mint,  vi.  502 
Miquel's  bulb  for  air  analysis,  iv.  774 

(Fig.) 
Mirault's  operation  for  hare-lip,  iii. 
506  (Fig.) 


719 


'Ill  III  II . 
'I  II  »■  I.  . 


GENERAL    INDEX. 


lnr>  i 

'• 

880 
M 
\| 
\|  clal     u,  vi.  616 

■■in    4-1 
M  hi.  bistoi  ■  r  in. 

vii 

\|  uli  toe,  \    I    ' 
An  12 

.    717 
M  Sei    '/    tun . 

II  -  rattlesnaki    i  L  166 

'..  I.ia.    \.     164 

M  .:i     \    748 

M  lc  murmur,  iii 

Mitral 

itiou,   diu 
iii 
Mitral  stem 

Mitral  valves,  diagnosis  of  murmurs 
ut.  ii    86 

•    iii  587 
.  rlich'a   t<  al    for   phosphorus, 
i    I 
'■'.         used  in  the  numeration 

blood 
Mixture,  a  form  of  mi  dicine, 
fi  li'ii.  i. 
Ii.i-li.iin-.  h 
brown,  i\ 
chalk,  i.  717 
chloroform,  il 

pound  Iron,  i\ ,  89 1 
pound  liquorice,  iv 
Blh'a,  iv   834 
\1 1 

and  ammonium, 
iv. 
of  citrate  of  potassium,  iv.  41 

7!>4 
of  magnesia  and  aaafetii 
uf  rhubarb  and  soda,  vi.  824 
phospbutic,  \ .  IIs 
Mobility,    Irritative 

brain  tumors,  i   671 

M      ■   i-in  plant     i\ 

Moci  isit  166 

Modiolus  of  cochlea,  ii.  668    1 
■  limate  ol 

M  cj  ntli,  ii.  9  '■  I 

M 

M 

lion  <>S.  iii. 

Moisture,  al ; 

nterj .  II 
M  ,  vi.  744,  1 

18* 

\|     i 

-     • 

liil 

M  18* 

Mollitics,  inflan 
ii  I 

I.  604     i      36 


Molluscum  albui  I 

• 

■  .   !  I '     I 

pendulum    \    1 1   i 
simplex    \    1 1    l 

iii   ■ 
Momi  •■  rium,  i.    I 

M 

■    iii   1 
I 
Moniodometbai 
Monol 

of,  ii   •'i 

thani     ethj 
ii.  I 

Mononuu  la,  primary,  i 
Monomania  irj    iv.  51 

Mononymii 

i.  154 
Mo  i        obis   liL  51 
Monopodia,  \  il    7 

animals  from,  ii-  I 

\iii    HO 
sulcus  of,  i.  681    r  .        viiL  182 
Monscl  -  solution,  h 
styptic,  i 

vii    l     r 
/• 
filial,  as  a  cause  of 

E 

M  16* 

Muiis  \, ■],,  ri-    i      690 
Mont  Don        17* 

'  7* 

Monticulus  of  cerebellum,  vi 

(K. 
Minimal,  v.  17* 
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Motion,  cortical  areas  of,  ii.  33  (Fig.) 
Motor  depressants,  v.  27* 
Motor  nerves  of  the  intestines,  ii.  451 
of  the  stomach,  ii.  450 
terminations  of,  v.  148  (Fig.) 
Motor  oculi  communis  nerve,  ii.  325 

(Fig.) 
Motor  oculi  extemus  nerve,  paraly- 
sis of,  in  tumors  of  the  cere- 
bellum, ii.  27 
Motor  tracts  of  the  nervous  system, 

v.  511 
Mouceron  (agaricus albellus),  iii.  274 
Mould  fungi,  vi.  327  (Fig.) 
chemical  analysis  of,  vi.  330 
pathogenic,  vi.  328 
Moulded  splints.     See  Fractures. 
Mount  Clemens  Mineral  Spring,  v. 

32* 
Mountain  balm,  viii.  73 
Mountain  climates,  v.  28* 
characteristics  of,  v.  29 
definition,  v.  29 

effect  of,  upon  assimilation,  v.  31 
upon  the  circulation,  v.  30 
upon  the  respiration,  v.  31 
therapeutics  of,  v.  31 
Mountain  health-resorts,  ii.  357 
Mountainous  regions,    residence  in, 
as   predisposing   to  deaf-mut- 
ism, ii.  367 
Mounting  specimens,  methods  of,  iii. 

685  (Fig.) 
Moussena,  v.  33* 

Mousseron   (agaricus   prunulus),  iii. 
276 
false,  iii.  276 
Mouth-breathing,  evils  of,  vii.  137 
influence  of,  in  the  production  of 
chronic  laryngitis,  iv.  406 
Mouth,  chancre  of,  ii.  68 
cortical  centres  of  motion  for  the, 

viii.  203  (Fig.) 
cystic  tumor  in  floor  of,  vi.  146 
digestion  of  food  in,  ii.  451 
diphtheria  of,  ii.  471 
gangrene  of  the,  vi.  653 
inflammation  of  the,  vi.  652 
lymphatic  vesselsof,  viii.  390  (Fig- ) 
medication  of,  iv.  688 
microscopical  examination  of  the 
contents  of  the,  iv.  788  (Fig.) 
plastic   operations    on  the,  v.    712 

(Fig.) 
syphilitic  affections  of  the,  vi.  723 
Movable  tumors  of  the  abdomen,  i. 

7,  19  ;  iii.  166*  ;  vi.  605 
Movements,  automatic,  i.  450 
of  cilia,  ii.  713 
passive,  of  joints,  iv.  648 
Moxa,  ii.  8,  317 

Mucilage,  a  form  of  medicine,  iv.  697 
of  acacia,  iii.  409 
of  sassafras  pith,  vi.  294 
of  tragacanth,  vii.  214 
use  of,  in  poisoning,  i.  242 
Mucin,  ii.  448 
conversion  of  neoplasms  into,  v.  33 
in  urine,  vii.  421 
Mucinogen,  ii.  448 
Mucoid  degeneration,  v.  33* 
of  the  cellular  tissue  (myxcedema), 
ii.  20 
Mucopurulent  expectoration,  ii.  769 
Mucorcorymbifer,  vi.  328 
mucedo  seu  fuscus,  i.  420 
racemosus,  vi.  328 
rhizopodiformis,  vi.  328 
pathogenic,  vi.  328 
Vol.  VIII.— 46 


Mucosa,     termination    of    muscular 

fibres  in  the.  v.  62 
Mucosa   uteri  during  pregnancy,  ii. 
390  (Fig.) 
during  menstruation,  ii.  389  (Fig.) 
post-partum    regeneration    of,    ii. 
393  (Fig.) 
Mucous  degeneration,  v.  33 
Mucous  expectoration,  ii.  769 
Mucous  gonorrhoea,  iii.  356 
Mucous    membranes,    lesions    of,  in 
dermatitis  exfoliativa,  ii.  409 
medication  of,  iv.  688 
of  the  small  intestine,  iv.  167  (Fig.) 
other  than  the  urethral,  gonorrhoea 

of,  iii.  356 
tubercularchangesin,  vii. 303  (Fig.) 
Mucous  patches,  vi.  723 
on  the  tongue,  vii.  Ill 
on  the  tonsils,  vii.  148 
Mucous  papule,  ii.  260  (Fig.) 
Mucous  salivary  glands,  ii.  448 
Mucous  tissue,  ii.  272 

tumors,  v.  99 
Mucuna  pru liens,  vi.  390 
Mudar.  v.  725 
Mud-baths,  i.  463 
Mudd,  II.  II.,  on  hernia,  iii.  617 
on  Hodgcn's  suspension  splint,  vi. 

688 
on  operations  for  facial  neuralgia, 
iii.  20 
Muffled  cough,  ii.  314 
Mulberries,  v.  34 
Mulberry  calculi,  ii.  258 
Mulberry-juice,  v.  34* 
Mule-killer  (spider),  v.  748 
Mule  litters   for  army   use,   iii.    141 

(Fig.) 
Mullein,  iii.  233  ;  v.  34* 
Mullerian  duct,  iii.  180  (Fig.) 
Midler's  fibres,  v.  344 
fluid,  iii.  663 
muscle,  iv.  217  (Fig.) 
operation,  v.  201 
ring,  iv.  355  (Fig.) 
Multifidus   spina1,  anomalies   of,   v. 

52 
Multilocular  cysts,  ii.  353 
Multilocular  hydrocele,  iii.  726 
Multimammes,  vii.  26 
Multiple  neuritis,  v.  167  ;  viii.  419* 
(Pig.) 
and   anterior   poliomyelitis,    diag- 
nosis, viii.  422 
and  diffuse  central  myelitis,  diag- 
nosis, viii.  422 
and   locomotor  ataxia,    diagnosis, 

viii.  422 
and     syringomyelia,     differential 
diagnosis,  viii.  514 
.    diagnosis,  viii.  422 
epidemic,  viii.  420,  423 
etiology,  viii.  420 
history,  viii.  419 
paraplegia  from,  v.  515 
pathology,  viii.  419 
prognosis,  viii.  423 
symptoms,  viii.  420 
treatment,  viii.  423 
Multiple  spinal  sclerosis  and  paralysis 
agitans,  differential  diagnosis, 
v.  496 
and     syringo-myelia,    differential 

diagnosis,  viii.  513 
following  acute  myelitis,  viii.  487 
Mummies,  ii.  666 
Mummification,  i.  719 
Mumps,  v.  34* 


Mumps  (continued) : 

affecting  exclusively  the  subauric- 
ular  and  submaxillary  lymph- 
atic glands,  viii.  384 

changes  in  the  labyrinth  in,  i.  437 

diagnosis,  v.  35 

etiology,  v.  34 

metastasis  of,  v.  35 

morbid  anatomy,  v.  34 

nature,  v.  34 

prognosis,  v.  35 

symptoms,  v.  34 

synonyms,  v.  34 

testes  affected  in,  iii.  312 

treatment,  v.  35 
Mural  pregnancy,  ii.  775 
Mures  articulorum,  viii.  335 
Muriatic  acid,  iii.  738 
Muriatic  ether,  ii.  726.     See  Hydro- 
chloric acid . 
Murmurs,  cardiac,  iii.  549 
diagnosis  of,  ii.  87  (Fig.) 
in  endocarditis,  viii.  292 

functional,  of  the  heart,  iii.  566 

haemic,  in  chlorosis,  ii.  106 

muscular,  v.  72 

systolic,  in   thoracic  aneurism,    i. 
222 
Murray,  William  II.,  on  birth-statis- 
tics, i.  502 

on  compression  of  arteries,  i.  357 

on  concussion  of  the  brain,  i.  631 

on  cyanosis,  ii.  350 

on  diseases  and  injuries  of  the  ami, 
i.  319 

on  floating  tumors  of  the  abdomen, 
iii.  166 

on  forcible  feeding,  iii.  52 

on  fragilitas  ossium,  iii.  254 

on  injuries  and  diseases  of  the  acro- 
mion process,  i.  69 

on  osteomalacia,  v.  388 

on  rectal  alimentation,  i.  113 
Musca  carnaria,  v.  291 

csesar,  v.  291 

cibaria,  v.  291 

domestica,  v.  291,  753 

larvorum,  v.  291 

nigra,  v.  291 

stabulans,  v.  291 

vomitoria,  v.  291 
Muscat  volitantes,  i.  46  ;  vii.  680 

in  dyspepsia,  ii.  458 

preceding  an   epileptic  attack,  ii. 
701 
Muscarine,  i.  86  ;  iii.  266  ;  vi.  63 

and  atropine,    antagonism   of,    vi. 
164 
Muscle  or  muscles,  abdominal,  con- 
denied   in    expiration,    ii.    312 
(Fig.) 

abducteur  humeral  du  pouce,  v.  47 

abductor  hallucis,  anomalies  of,  v. 
51 

abductor  minimi  digiti,  anomalies 
of,  v.  48 

abductor  minimi  digiti  pedis,  anom- 
alies of,  v.  52 

abductor  ossis  metatarsi  quinti,  v. 
52  (Fig.) 

abductor  pollicis,  anomalies  of,  v. 
47 

abscess  in,  v.  55 

accelerator  urina?,  anomalies  of,  v. 
54 

accessorius  ad  accessorium,  v.  51 

accessorius  ad  flexorem  profun- 
dum,  v.  46 

accessorius  tricipites,  v.  45 
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adductor  inaguus,  anomaliea  of,  v. 

master,  i   1 1 

. .  5 1 

19 
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adductor  mirdmui  \<\  quadratua, 

o  by  old,  ■■ 

thyroid 

adductors  of  the   thigh,   vil 

crureus,  viii.  541  I  1 

minimi  i: 

adductor  pollicis,  anomalies 

H 

deltoid,  : 

adjutor  splenii,  \ 

anomalies  of,  v.  4.'t 

Qgera 

depn 

from,  iii.  157 

Is 

depressor  thyroldi 

' 

ai 

detrusor  urina    1  506 

anconeus,  ai                         LB 

diaphragm,  anomaliea  of,  ? 

i* 

istric,  anomalii  - 

antitragicus,  i.   1 11 

dilatator  pupillaB,  i\    t 

|)ili,  ii.  261     Fig.    .  viii. 

diaeases,  wounds,  and  Injurii 

v.  :.r    i 

Of,   1 

artificial,  in  the  treatment  <>f  club- 

dislocations of,  \    55 

I 

foot,  ii.  210  .1 

dorao  epitrochli  aris,   r.  41 

arj  '               lottic,  iv.  8 

45 

■    51 

arj  tenoid,  i\    890    1 

Is   of  exercise   upon   the,   ii. 
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rL  445    1 
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• 

atrophj 
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r  propriu 

liens  auriculam,  i    til 

tor  pili.  ii  251    Fig        \ 

- 

attrahens  auriculam,  i  4 1 1 

expiratory,  ii 

40 

■  Icular,  anoma 
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biceps  femoris,  or  flexor  era 

..f.  v.   47 

,   645 

• 

brachialis  amicus,  i       J 
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anomalies 

anomalies  of,  i    17 
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tenotomy  of,  <  L  777 
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anomaliea  of,  •• 
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Muscle  or  muscles  (continued)  : 
iliacus  minor,  v.  49 
ilio-capsularis,  v.  49 
incisure  Santorini.  i.  444 
infarctions  in,  v.  55 
inferior    constrictor   of    pharynx, 

anomalies  of,  v.  40 
inflammation  of,  v.  55 
influence  of  the  tobacco  habit  upon, 

viii.  553 
infra-spinatus,  anomalies  of,  v.  44 
injuries  of,  v.  54 

inspiratory,  ii.  212  (Fig.)  ;  vi.  20G 
internal  intercostal,  anomalies  of, 

v.  53 
internal  oblique,  i.  11 
interosseous,  of  the  foot,  v.  52 

of  the  hand,  anomalies  of,  v.  48 
interspinales,  anomalies  of,  v.  53 
intrinsic,  of  the  auricle,  i.  444 
ischio-calcaneus,  v.  48 
ischio-cavernosus,  anomalies  of,  v. 

54 
ischio-eondyloid,  v.  49 
ischio- femoral,  v.  48 
laryngo-pharyngeua,  v.  631 
lateralis  abdominis,  v.  53 
latissimus  dorsi,   anomalies  of,  v. 

40  (Fig.) 
levater  anguli  scapulae,  anomalies 

of,  v.  41  (Fig.) 
levator  claviculae,  v.  41 
levator    labii    superioris  proprius, 

anomalies  of,  v.  35 
levator  palati,  v.  633 
levator  palpebral,  anomalies  of,  v. 

36 
levator  pharyngis,  v.  632 
levator  thyroidese,  v.  38  (Fig.) 
ligamentum  nucha  replaced  by,  v. 

52 
lomrissimus  dorsi,  anomalies  of,  v. 

52 
longus  colli,  anomalies  of,  v.  40 
lumbricales,  anomalies  of,  v.  46 
lumbricales  pedis,  anomalies  of,  v. 

51 
malignant  tumors  of,  v.  58 
masseter,  anomalies  of,  v.  36 
mento-hyoid,  v.  39  (Fig.) 
middle     constrictor    of    pharynx, 

anomalies  of,  v.  40 
multifidus  spine,  anomalies  of,  v. 

52 
mylo-byoid,  anomalies  of,  v.  39 
myo-glossus,  v.  40 
obliquus  auriculae,  i.  444 
obliquus      externus       abdominis, 

anomalies  of,  v.  53 
obliquus       interims        abdominis, 

anomalies  of,  v.  53 
obturator  externus,  anomalies  of, 

v.  48 
obturator    internus,  anomalies  of, 

v.  48 
occipitalis,  anomalies  of,  v.  35 
occipitalis  minor,  v.  36 
occipito-hyoid,  v.  39 
occipito-pharyngeus,  v.  40 
occipito-scapularis,  v.  41 
of  animal  life,  v.  ~>9 
of  Guthrie,  iii.  37 
of  mastication,  ii.  449 

anomalies  of,  v.  36  (Fig.) 
of  the  auricle,  i.  444 
of  tho  face,  iii.  7  (Fig.) 
of  the  foot,  iii.  213  (Fig.) 
of  the  hand,  iii.  490  (Fig.) 
of  the  new-born,  iv.  10 


Muscle  or  muscles  (continued)  : 
of  the  perineum,  v.  589 
of  the  skin,  viii.  463 
of  the  soft  palate,  vii.  502 
of  the  thigh,  adductor  group,  viii. 
541  (Fig.) 

posterior  group,  viii.  545  (Fig.) 
omo-hyoid,    anomalies    of,    v.    38 

(Fig.) 
opponens  hallucis,  v.  52 
opponens  minimi  digiti,  anomalies 

of,  v.  48 
opponens  minimi  digiti  pedis,  v.  52 
osseous  growths  in,  v.  387 
ossification  of,  v.  56 
pain  in,  v.  55 

in  trichinosis,  vii.  794 
painful  contractions  of,  ii.  319 
palato-glossus,  v.  634 
palato-pharyngeus,  v.  633 
palmaris  brevis,  anomalies  of,  v.  47 
palmaris  longus,  anomalies  of,  v.  46 
parasites  of,  v.  59 
parenchymatous  inflammation  of, 

v.  56 
pectineus,  viii.  541  (Fig.) 

anomalies  of,  v.  49 

tenotomy  of,  vi.  777 
pectoralis  major,  anomalies  of,  v. 

41  (Fig.)  " 
pectoralis  minimus,  v.  43 
pectoralis  minor,  anomalies  of,  v. 

42  (Fig.) 
peroneo-calcaneus  internus,  v.  51 
peronco-tibialis,  v.  51 
peroneus  accessorius,  v.  50 
peroneus  brevis,  anomalies  of,  v. 

50 
tenotomy  of,  vi.  777 
peroneus  longus,  iv.  471  (Fig.) 
anomalies  of,  v.  50 
tenotomy  of,  vi.  777 
peroneus  quartus,  v.  50 
peroneus  quinti  digiti,  v.  50 
peroneus  tertius,  anomalies  of,  v.  50 
petro-pharyngeus,  v.  40 
petro-salpingo-staphylinus,  ii.  730  ; 

v.  633 
pigmentary  degeneration  of,  v.  58 
pisi-uncinatus,  v.  48 
plantaris,  iv.  473  (Fig.) 

anomalies  of.  v.  50        • 
platysma   myoides,   anomalies  of, 

v.  36 
popliteus,  iv.  473 

anomalies  of,  v.  50  (Fig.) 
popliteus  minor,  v.  51 
presternal,  v.  42  (Fig.) 
prevertebral,  anomalies  of,  v.  40 
primitive  sheath  of,  v.  63 
pronator  pedis,  v.  51 
pronator  quadratus,  anomalies  of, 

v.  46  (Fig.) 
pronator  radii  teres,  anomalies  of, 

v.  45 
psoas  magnus,  anomalies  of,  v.  48 
psoas  parvus,  anomalies  of,  v.  4!) 
pterygoideus   externus,  anomalies 

of,  v.  36 
pterygoideus   proprius,   anomalies 

of,  v.  36  (Fig.) 
pterygo-pharyngeus,  v.  40 
pterygo-spinosus,  v.  36 
pyramidalis,  anomalies  of,  v.  53 
pyriformis,  anomalies  of,  v.  48 
quadratus  femoris,  anomalies  of, 

v.  48 
quadratus    lumborum,    anomalies 

of,  v.  53 


Muscle  or  muscles  (continued)  •. 
quadriceps  extensor  femoris,  anom- 
alies of,  v.  49 

tenotomy  of,  vi.  777 
quadrigeminus  capitis,  v.  36 
radio-carpus,  v.  46 
rectus  abdominis,  i.  11 

anomalies  of,  v.  53 
rectus  capitis anticus  major,  anom- 
alies of,  v.  40 
rectus  capitis  anticus  minor,  v.  40 
rectus  externus,  anomalies  of,  v.  36 
rectus  femoris,  viii.  540  (Fig.) 
rectus  sternalis,  v.  42  (Fig.) 
rectus  thoracis,  v.  53 
red  and  pale.  v.  71 
respiratory,  ii.  312  (Fig.) 
retractores  uteri,  v.  549,  606 
retrahens  auriculam,  i.  444 
rheumatic  inflammation  of,  v.  56 
rhombo-atloid,  v.  41,  52 
rhomboideus    minor    and    major, 

anomalies  of,  v.  41 
rhombo-occipital,  v.  41 
risorius,  anomalies  of,  v.  36 
rupture  of,  v.  54 
sacro-coccygeus  anticus,  v.  53 
sacro-coccygeus  posticus,  v.  52 
sacro-lumbalis,  anomalies  of,  v.  52 
sartorius,  viii.  540  (Fig.) 

anomalies  of,  v.  49 

tenotomy  of,  vi.  777 
scalenus  anticus,  anomalies  of,  v.  40 
scalenus  medius,  anomalies  of,  v.  40 
scalenus  minimus,  v.  40 
scalenus  posticus,  anomalies  of.  v. 

40 
scansorius,  v.  48 

scapulo-costalis  minor,  v.  43  (Fig.) 
semimembranosus,  viii.  545  (Fig.) 

anomalies  of,  v.  48 
semitendinosus,  viii.  545  (Fig.) 

anomalies  of,  v.  48 
serralus  magnus,  anomalies  of,  v.  43 
serratus  posticus  inferior,  anoma- 
lies of,  52 
serratus  posticus  superior,  anoma- 
lies of,  v.  52 
shot  wounds  of,  viii.  12 
signs  of  death  iii  the,  ii.  388 
skeletal,  v.  59 
smooth,    v.    68  (Fig.).      See  also 

Muscular  tissue,  u  nm 'muled. 
soleus,  iv.  472 

anomalies  of,  v.  50 
spasmodic  disorders  of,  ii.  286 
spheno-pharyngeus,  v.  40 
spheno  -  salpingo  -  staphylinus,    ii. 

730  ;  v.  633 
sphincter  atii,  anomalies  of,  v.  53 

(Fig.) 
sphincter,  of  the  pupil,  iv.  218 
spinal,  concerned  in  expiration,  ii. 

818  (Fig.) 
spinalis  cervicis,  anomalies  of,  v.  52 
spinalis  dorsi,  anomalies  of,  v.  52 
splenius  accessorius,  v.  52 
splenitis,  anomalies  of,  v.  52 
sternalis,  v.  42  (Fig.) 
sterno -chondro- scapular,     v.     43 

(Fig.) 
sterno-clavicularis  anterior,  v.  43 
sterno  -  cleido-  mastoid,   anomalies 
of,  v.  36 

tenotomy  of,  vi.  776 
sterno- fascialis,  v.  37 
sterno  hyoid,  anomalies  of,  v.  37 
sterno-scapular,  v.  4:i  (Fit;.) 
sterno  thyroid,  anomalies  of,  v.  37 
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tenotomy  of,  vi.  777 
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new  -growth  compos*  d  of, 

physical  changes  during  actum 
of, 

phj 
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Mustard  (continued)  : 
composition,  v.  76 
germicidal  action  of,  iii.  325 
Ledge,  v.  77* 

oil  of,  antiseptic  efficacy  of,  i.  253 
preparations,  v.  76 
varieties,  v.  75 
Mustard-baths,  i.  464 
Mutes,  ii.  363 
Mutillida-,  v.  758 
Mutton-tallow,  iii.  43 
Myalgia,  v.  55  ;  viii.  423 

lumbalis,  iv.  583 
Mycelium,  iii.  268  (Fig.) 
of  ergot,  ii.  714 
of  mould  fungi,  vi.  327 
Mycetes,  orders  of,  vi.  327 
Mycetoma,  iii.  284  (Fig.) 
Mycosis,  or  mycosis  f ungoides,  v.  77* 
cutis  chronica,  i.  106 
diagnosis,  v.  77 
etiology,  v.  78 
intestinalis,  i.  238 
pathological  anatomy,  v.  77 
prognosis,  v.  78 
symptomatology,  v.  77 
treatment,  v.  78 
Mydakine,  vi.  62 
Mydatoxine,  vi.  63 
Mydinc,  vi.  62 
Mydriasis,  i.  53 
Mydriatics,  v.  78* 
action  of  atropine,  i.  484 
injurious  effects  of,  v.  79 
therapeutic  use  of,  v.  79 
Mvel  compared  with  postoblongata, 
viii.  124 
dorsal  column  of,  viii.  125  (Fig.) 
lateral  column  of,  viii.  125 
Myelencephalon,  synonym  of  meten- 
cephal,  viii.  123 
synonym  of  neuraxis,  viii.  108 
Myelenic  neuroma,  definition  of,  iii. 

402 
Myelitis — 

acute,  viii.  484 
and  articular  rheumatism,  diag- 
nosis, viii.  488 
and  hysteria,  diagnosis,  viii.  488 
and  Landry's  paralysis,  diagno- 
sis, viii.  489 
and    meningitis,  diagnosis,  viii. 

488 
and  spinal  lucmorrhage,  diagno- 
sis, viii.  489 
clinical  history,  viii.  485 
diagnosis,  viii.  488 
etiology,  viii.  484 
illustrative  case,  viii.  486 
pathological  anatomy,  viii.  488 
prognosis,  viii.  489 
terminating  in  locomotor  ataxia, 
or  multiple  sclerosis,  viii.  487 
treatment,  viii.  491 
varieties,  viii.  487 
acute    transverse  cervical,   symp- 
toms, v.  514 
acute  transverse  dorsal,  symptoms, 

v.  514 
acute     transverse     dorso-lumbar, 

symptoms,  v.  514 
arthropathies  in,  i.  373 
central,  definition,  v.  513 
chronic,  viii.  489 
and  spinal  cord  tumors,  diagno- 
sis, viii.  490 
diagnosis,  viii.  490 
etiology,  viii.  489 
pathological  anatomy,  viii.  490 


Myelitis,  chronic  (continued) : 
prognosis,  viii.  491 
symptoms,  viii.  490 
treatment,  viii.  491 

compression,  viii.  487 
definition,  v.  513 
symptoms,  v.  515 

convulsiva,  ii.  140 

diffuse,  v.  513 

diffuse  central,  viii.  487 
and  multiple  neuritis,  diagnosis, 
viii.  422 

disseminated   focal,    definition,  v. 
513 

haemorrhagic,  v.  513 

of  the  anterior  horns  of  the  spinal 
cord,  v.  500 

pain  in,  v.  456 

treatment,  viii.  491 
Myelo-allantoidean  canal,  v.  166 
Myeloid  tumors,  i.  604 
Myelopluxes,  i.  600  (Fig.) 
Myelo-meningoeele,  viii.  471 
Myelon,  viii.  474  (Fig.) 
Mygale  Hentzii,  v.  746  (Fig.) 
Mylabris  chiccorii,  vi.  501 
Mylo-hyoid  muscle,  anomalies  of,  v. 

39 
Myocarditis,  iii.  570 

chronic,  iii.  559 

syphilitic,  vi.  725 
Myodesopsia,  vii.  680 
Myodynamometer,  ii.  535 
Myo-glossus  muscle,  v.  40 
Myograph,  the  palate,  vii.  503  (Fig.) 
Myolemma,  v.  63  (Fig.) 
Myoma,  v.  79*  (Fig.) 

complications  of,  v.  82 

degenerative  processes  in,  v.  81 

etiology,  v.  82 

lsevicellulare,  v.  79 

macroscopic  appearance  of,  v.  80 

microscopic  appearance  of,  v.  80 

mixed  forms  of,  v.  81 

of  the  bladder,  i.  510 

prognosis  of,  v.  82 

rate  of  growth  of,  v.  80 

striocellulare,  v.  79 

uterine,  vii.  500  (Fig.) 

varieties  of,  v.  79 
Myomectomy,  iii.  811 
Myomotomy,  iii.  811 
Myosin,  v.  74 
Myosis,  i.  53 

spastica,  vii.  59 
Myositis,  v.  55 

chronic,  v.  56  (Fig.) 

gonorrha'al,  v.  56 

halustris,  i.  606 

ossificans,  v.  56  (Fig.) 

syphilitic,  vi.  730 
Myotics,  v.  97* 
Myotomes,  ii.  223  ;  v.  69 

appearance  of  the,  iii.  176  (Fig.) 
Myotomy,  vi.  778 

in  the  treatment  of  club-foot,   ii. 
207 
Myotonia  congenita,  vii.  62 
Myopia,  i.  50  ;  v.  82*  (Fig.) 

accommodation  in,  v.  83 

asthenopia  in,  v.  84 

astigmatism  complicating,  v.  85 

axial,  v.  89 

ciliary  spasm  complicating,  v.  85 

complications  of,  v.  84 

correction  of,  by  glasses,  v.  93 

course  and  frequency  of,  v.  86 

curative  measures  in,  v.  95 

definition,  v.  82 


Myopia  (continued) : 

diagnosis  and  measurement  of,  v. 
88 

etiology  of,  v.  88 

formation  of  the  skull  in,  v.  92 

frequency  of,  v.  86 

historical  bibliography  of,  v.  96 

hygienic  management  of,  v.  95 

in  schoolchildren,  v.  86 

insufficiency  of  the  internal  recti 
in,  v.  84 

liquefaction  of  vitreous  in,  vii.  679 

measurement  of,  v.  88,  353 

muscular  asthenopia  in.  v.  84 

occurrence  of,  in  families,  v.  92 

ophthalmoscopic  appearances  in,  v. 
89 

pathology  and  etiology,  v.  88 

secondary  morbid  changes  in,  v.  93 

symptomatology',  v.  83 

treatment,  v.  93 
Myrcia  acris,  ii.  196  ;  iv.  457 
Myriachit,  ii.  287 
Myriametre,  iv.  751 
Myriapoda,  v.  749 
Myricin,  vii.  726 
Myricylic  alcohol,  iii.  43 
Myricylic  ether,  i.  61 
Myringitis,  vii.  347  (Fig.) 
Mvringomycosis  aspergillina,  i.  420 

(Fig.) 
Myristic  acid,  i.  61  ;  ii.  221 
Myristica  fragrans,  v.  255 
Myristicin,  v.  255 
Myristin,  ii.  340 
Myrobalani,  v.  254 
Myronate  of  potassium,  iii.  698  ;  v. 

76 
Myrosin,  iii.  698  ;  v.  76 
Myroxylon  Pereine,  i.  467  ;  vi.  390 

toluifera,  i.  468  ;  vi.  390 
Myrrh,  v.  97* 

as  an  expectorant,  ii.  768 
Myrtacea?,  order  of,  ii.  196 
Myrtillus  for  staining  tissues,  iii.  676 
Myrtles,  fragrant,  ii.  196 
Myrtus,  ii.  196 
Mysophobia,  iii.  51  ;  vii.  688 
Mystics,  mental  state  of,  ii.  279 
Mytilotoxinc,  vi.  64 
Mytilus  edulis,  poisoning  by,  vi.  64, 

68 
Myxochondroma,  v.  100 
Myxoedema,  ii.  20;  v.  98* 
Myxo-fibroma,  iii.  103 
Myxo-lipoma,  v.  100 
Myxoma,  ii.  233,  272  ;  v.  99*  (Fig.) 

cartilagineum,  v.  100 

of  the  external  auditory  canal, 
i.  425 

(collonema),  ii.  233 

cystoides,  v.  100 

definition  of,  iii.  401 

diagnosis  of,  vii.  324 

fibrosum,  v.  100 

of  the  placenta,  vi.  21 

hyalinum,  v.  100 

in  the  tympanum,  vii.  367 

lipomatodes,  v.  100 

medullare,  v.  100 

nasal,  v.  242 

of  the  ciliary  body,  ii.  809 

of  the  kidney,  iv.  290 

of  the  lachrymal  gland,  ii.  813 

of  the  mamma,  i.  691 

of  the  optic  nerve,  ii.  812 

of  the  membranes  of  the  ovum,  vi. 
21 

of  the  parotid  gland,  v.  519 
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Myxoma. 
Nerve. 


Nepeta  cataria,  iv.  232  ;  v.  571 

gleclioma.  iv.  232 
Nephrectomy,  iv.  310 

for  malignant  growths,  iv.  296 
lateral  laparo-.  iv.  311 
lumbar,  iv.  310 
Nephritis.     See  also  Bright's  disease 
and  Kidneys. 
chronic  interstitial,  iv.  280 
chronic  tubal,  iv.  278 
diphtheritic,  iv.  277 
neuralgia  in,  v.  153 
non-desquamative,  iv.  278 
parenchymatous,  acute,  iv.  276 

lesions  of,  iv.  287  (Fig.)  _ 
parenchymatous,  chronic,  iv.  278 

lesions  of.  iv.  288 
scarlatinal,  iv.  276  ;  vi.  310 
syphilitic,  vi.  727 
Nephrolithiasis,  iv.  305 
Nephrolithotomy,  iv.  310 
Nephrophthisis,  iv.  296 
Nephrorrhaphy  for  floating  kidney, 

iv.  302 
Nephrotomy,  iv.  310 
Nepidae.  v.  751 
Nephron  purgatif,  i.  717 
Neris,  v.  136* 
Nerium  oleander,  vi.  664 
Neroli.  v.  359 
Nerve  or  nerves — 
abdominal  branches  of  the  pueumo- 

gastric,  ii.  331 
abducens,  ii.  325  (Fig.) 

nidus  of,  viii.  181 
accessory,  of  Willis,  ii.  331 
acoustic*  ii.   329  ;   viii.    184.     See 

also  Auditory  m  rr< . 
affections  of,  contractions  of   fin- 
gers from,  iii.  158  (Fig.) 
alderman's,  ii.  330 
ampullar,  ii.  564 
anterior  crural,  viii.  538 
anterior  tibial,  iv.  471  (Fig.) 
Arnold's,  ii.  330 

auditory,  ii.  329  (Fig.)  ;  viii.  184 
auricular,  ii.  330 
auriculotemporal,  ii.  327 
axis-cylinder  of,  v.  143 
blood-supply  of,  v.  145 
buccal,  ii.  327 
cardiac  branches  of  the  pneumo- 

gastric,  ii.  331 
cardiac     sympathetic,     viii.      509 

(Fig.) 
cells,  v.  146 
cervicofacial,  ii.  328 
chorda  tympani,  ii.  328  (Fig.) 
folds  of  drum-membrane  enclos- 
ing, vii.  337 
cilio-nasal.  ii.  326 
communicans  noni,  ii.  331 
conductivity  of,  v.  142 

in  both  directions,  v.  138 
constrictions  of  Ranvier,  v.  143 
cranial,  ii.  320*  (Fig.) 
development  of,  ii.  320 
distribution  of,  ii.  323 
eighth,  ii.  329 
eleveuth,  ii.  331  ;  viii.  181 
fifth,  ii.  325  ;  vii.  249  ;  viii.  180 
first,  ii.  324 

fourth,  ii.  325  ;  viii.  180 
nidi  of  the,  viii.  179 
ninth,  ii.  329  ;  viii.  181 
ninth  of  Willis,  ii.   331  ;  iii.  796 

(Fig.) 
origin  of,  ii.  321 
second,  ii.  324 


Nerve  or  nerves,  cranial  (continued) : 

seventh,  ii.  327 

sixth,  ii.  325 

syphilis  of,  i.  666 

table  of,  ii.  332 

tenth,  ii.  329:  viii.  181 

third,  ii.  325  ;  viii.  179 

twelfth,  ii.  331  ;  iii.  796  (Fig.) 

two  classes  of,  ii.  321 

wounds  of,  iii.  527 
crosses  of  Ranvier.  v.  143 
currents  of  action  in,  v.  137 
currents  of  rest  in,  v.  136 
cutaneous,  of  the  thigh,  viii.   538 

(Fig.) 
deep  petrosal,  viii.  509  (Fig.) 
deep  temporal,  ii.  326 
degeneration  and  regeneration  of, 

"  viii.  420  (Fig.) 
degeneration  of  divided,  v.  146 
descendens  noni,  ii.  331 
descending   palatine   branches    of 

spheno-palatine,  ii.  326 
development  of  the,  iii.  192  (Fig.) 
differences  of  irritability  in,  v.  141 
eighth,  ii.  329 

electrical  phenomena  of,  v.  136 
electrical  stimulation  of,  v.  139 
electrotonus,  v.  138 
eleventh,  ii.  331 

nidus  of  the,  viii.  181 
end-bulbs  of,  v.  150  ;  viii.  468 
exhaustion  of,  v.  142 
external  irritability  of,  v.  141 
external  laryngeal,  ii.  330 
external  popliteal,  iv.  471  (Fig.) 
external  pterygoid,  ii.  327 
facial,  ii.  327  (Fig.) 

decussation  of  fibres  of,  ii.  328 
(Fig.) 

nidus  of  the,  viii.  181 

schematic  representation  of  the 
ramifications  of,  iii.  24  (Fig.) 
fibres,  v.  143  (Fig.) 

of  Remak,  v.  144 
fifth,  ii.  325  ;  vii.  249  (Fig.) 

nidi  of  the,  viii.  180 
first,  ii.  324 
fourth,  ii.  325 

nidus  of,  viii.  180 
frontal,  ii.  326  (Fig.) 
ganglia,  v.  147 
ganglion  cells,  v.  146 
gastric  branches  of   the   pneumo- 

gastric,  ii.  331 
general    physiology    of,    v.    136* 

(Fig.) 
genito-crural,  viii.  538 
glossopharyngeal,  ii.  329  (Fig.) 
Grandry's  corpuscles,  v.  149 
great    auricular,   surface    marking 

of,  v.  112 
great  intercostal,  viii.  506  (Fig.) 
great  saphenous,  viii.  544 
great  sciatic,  viii.  545  (Fig) 
gustatory,  ii.  327 

hypoglossal,  ii.  331  (Fig.) ;  iii.  796 
( Pig.  | 

nidus  of  the,  viii.  181 
ilioinguinal,  viii.  538 
incisures  of  Schmidt,  v.  143 
inferior  dental,  ii.  327 
inferior  laryngeal,  ii.  330 
inferior  maxillary,  ii.  326  (Fig.) 
influence  of  a  cut  section  on  irrita- 
bility, v.  141 
influence'  of  alcohol  upon,  i.  103 
influence  of  previous  stimulation 
on,  v.  142 


Nerve  or  nerves  (continued)  : 
influence  of  separation   from  ner- 
vous centres  and  from  the  cir- 
culation on  the  irritability  of, 
v.  141 
influence  of  the  tobacco  habit  upon, 

viii.  553 
infra-trochlear,  ii.  326 
injuries,  remote  effects  of,  viii.  17 
inosculations  of,  v.  145 
internal  cutaneous,  at  the  elbow,  i, 

309 
in  the  arm,  i.  308 
internal  irritability  of,  v.  142 
internal  laryngeal,  ii.  330 
internal  nasal,  ii.  326 
internal  pterygoid,  ii.  327 
internal  saphenous,  viii.  544 
intra-fascicular   connective  tissue, 

v.  145 
irritability  of,  v.  136 
differences  of.  v.  141 
external,  v.  141 
internal,  v.  142 
modifications  of,  v.  140 
irritation  of,  in  chlorosis,  ii.  107. 
joint  affections  following  disease 

of,  viii.  343 
Jacobson's,  ii.  329 
lachrymal,  ii.  326  (Fig.) 
Lautermann's  segments,  v.  144 
law  of  contraction,  v.  139 
lesser   occipital,    surface   marking 

of  v.  112 
lines  of  Frohmann,  v.  143 
lingual,  ii.  327,  329 

stretching  or  excision  of,  vii.  122 
long  ciliary,  ii.  326  :  vii.  249 
lumbo-inguinal,  viii.  538 
lymphatics  of,  v.  145 
masseteric,  ii.  326 
median,  at  the  elbow,  i.  310 
in  the  arm,  i.  307  (Fig.) 
in  the  forearm,  i.  312 
in  the  hand.  i.  317 
in  the  wrist,  i.  313 
paralysis  of,  i,  319 
medullary  sheath,  v.  143 
Meissner's  corpuscles,  v.  149 
modifications  of  irritability  of,  v. 

140 
motor  oculi  communis,  ii.  325  (Fig.) 
motor,  of  intestines,  ii.  451 
of  stomach,  ii.  450 
termination  of,  v.  148  (Fig.) 
muscular,  ii.  M29 

musculocutaneous,  at  the  elbow, 
i.  309 
in  the  arm,  i.  308 
musculo  spiral,  in  the  arm,  i.  308 

(Fig.) 
nasal,  ii.  326  (Fig.) 
naso-palatine  branches  of  spheno- 
palatine, ii.  326 
ninth,  ii.  329 

nidus  of  the.  viii.  181 
ninth,  of  Willis  and  the  older  writ- 
ers, ii.  331  ;  iii.  796  (Fig.) 
obturator,  viii.  544 
oculomotor,  vii.  59 
oesophageal  branches  of  the  pneu- 

mogastric,  ii.  331 
of  cardiac  muscle,  v.  67 
of  deglutition,  ii.  450 
of  mastication,  ii.  450 
of  muscular  tissue,  v.  66,  67,  69 
of  respiration,  vi.  208 
of  striated  muscle,  v.  66 
of  taste,  vi.  738 
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Nerve. 
Ninth  nerve. 


Neurad   and    neural,  use   of   terms, 

Neurine,  i.  498  ;  vi.  62 

New-born  child,  changes  occurring 

viii.  534 

in  the  production  of  coma,  ii.  255 

in  the,  iv.  10 

Neural  cavity,  viii.  110 

Neuritis,  v.  166* 

hicmatemesis  of  the,  iii.  447 

Neural    tube    and     encephalic    seg- 

acute simple,  v.  167 

ophthalmia  of  the,  ii.  265 

ments,  i.  634  (Fig.) 

alcoholic,  v.  168 

scleroma  of  the,  vi.  355 

Neuralgia,  v.  153* 

and  superficial  neuralgia,  v.  154 

smegma  of  the,  vi.  362 

acupuncture  in,  i.  73  ;  v.  156 

causes,  v.  166 

tetanus  of,  vii.  38 

anterior  crural,  v.  157 

character  of  the  pain  in,  v.  456 

weight  of,  iii.  394.      See  also  In- 

arsenic in,  i.  343 

multiple,  v.  167  ;  viii.  419*  (Fig.). 

fants. 

articular,  viii.  343 

See  also  Multiple  neuritis. 

Newbury  Springs,  v.  176* 

brachial,  v.  157 

optic,   in  intracranial  tumor,  viii. 

New-growths.     See  Tumors. 

cervico-brachial,  ii.  50;  v.  157 

219 

New  Hampshire,  history  of  yellow 

cervico-occipital,  ii.  50  ;  v.  157 

secondary  to  lachrymal  tumors, 

fever  in,  viii.  42 

character  of  the  pain  in,  v.  456 

iii.  813 

New  Jersey,  history  of  yellow  fever 

definition  and  nature,  v.  153 

visual  field  in  cases  of,  vii.  667 

in,  viii.  42 

electrical  treatment  of,  ii.  653  :  v. 

pathological  anatomy,  v.  16(5 

New  Mexico,  v.  177*  (Chart) 

155 

symptoms  and  course,  v.  107 

New  Orleans,  v.  183*  (Chart) 

epileptiform,  v.  156 

Neurocoele,  definition,  viii.  110  (Fig.) 

Newport  News,  v.  293  (Chart) 

etiology  and  pathology,  v.  153 

Neuro-fibroma,  plexiform,  of  the  eye- 

Newport, R.  I.,  v.  185*  (Chart) 

facial',  "iii.  16  ;  v.  156 

lid,  ii.  805 

New  South  Wales,  v.  185* 

treatment,  iii.  19,  20* 

Neuroglia,  v.  148  (Fig.) 

New  York  City  (climate  of),  ii.  188 

gastric,  ii.  455  ;  v.  159 

changes  in,  in  general  paresis,  iv. 

(Chart)  ;  v.  187*  (Chart) 

Hepatic,  v.  159 
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and  Davos  Plat/,  comparison  of 

iliolumbar,  v.  157 

in  insanity,  iv.  71 

climates  of,  ii.  358 

intercostal,  iv.  143  ;  v.  157 

origin  of,  v.  146 

history  of  yellow  fever  in,  viii.  42 

pain  in,  v.  454 

Neuroglioma,  iii.  345  (Fig.) 

New  Zealand,  school  for  deaf-mutes 

massage  in,  iv.  657 

Neurokeratin,  i.  617  ;  v.  150 

in,  ii.  377 

migraine,  v.  158 

Neuroma,  v.  169*  (Fig.) 

Nice,  viii.  454 
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amyelenic,  iii.  402  ;  v.  169 

Nicholson's    blue    for    staining,    iii. 
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cellulaire,  v.  109 

677 

of  the  anus,  i.  286  ;  v.  160 

centrale,  v.  109 

Nickel,  bromide  of,  in  epilepsy,  ii. 

of  the  breast,  i.  089 

circoideum,  v.  169 

708 

of  the  cervico-brachial  plexus,  i.  320 

diagnosis  of,  vii.  325 

sulphate  of,  antiseptic  efficacy  of, 

of  the  diaphragm,  ii.  430 

dolorosum,  v.  169 

i.  254 

of  the  fifth  nerve,  v.  156 

fibrillaire,  v.  169 

Nickles,  Samuel,  on  cholagogues,  ii. 

of  the  larynx,  viii.  374 

multiple,  v.  169 

108 

of  the  rectum,  v.  160 

myelenic,  iii.  402  ;  v.  169 

on  diuretics,  ii.  520 

of  the  skin,  ii.  406 

of  the  arm,  i.  321 

on  emetics,  ii.  671 

of  the  stump  after  amputation,  i. 

of  the  optic  nerve,  ii.  812 

on  expectorants,  ii.  765 

154 

of  the  skin,  painful,  v.  171* 

on  hypnotics,  iii.  784 

ovarian,  v.  404 

periphericum,  v.  169 

on  purgatives  or  cathartics,  vi.  100 

painful  points  in,  v.  155 

plexiform,  v.  169 

on  styptics,  vi.  672 

phrenic,  v.  659 

telangiectodes,  v.  109 

on  sulphonal,  viii.  499 

sciatic,  v.  157  ;  vi.  344 

terminale,  v.  169 

on  tonics,  vii.  122 

superficial,  and  neuritis,  connectiou 

traumatic,  v.  170 

Nicotiana  tabacum,  vii.   102  (Fig.)  ; 

between,  v.  154 

Neuromeres,  viii.  113 

viii.  550 

symptomatology,  v.  154 

Neuromimesis,  v.  171* 

Nicotianin,  vii.  103 

syphilitic,  of  the  middleear, viii.  282 

of  deformities,  diagnosis,  v.  175 

Nicotine,  vii.  103  ;  viii.  550 

treatment,  v.  155 

etiology,  v.  172 

Nidi,  nerve  origins,  viii.  124 

by  tuning-fork,  vii.  332 

relative  frequency  of,  v.  172 

accessorii,  viii.  182 

operative,  iii.  20* 

symptoms,  v.  172 

cochlearis,  viii.  184 

trigeminal,  v.  156 

treatment,  v.  175 

facialis,  viii.  1S1 

ophthalmoscopy  in,  v.  318 

of  joint  disease,  viii.  343 

laryngei,  viii.  182 

trophic  changes  in,  v.  154 

Neuron,  synonym  of  neuraxis,  viii. 

of  the  cranial  nerves,  viii.  179 

vasomotor  changes  in,  v.  154 

108 

of  the  fifth  nerve,  viii.  180 

visceral,  v.  159 

Neuroparalytic  congestion,  ii.  170 

of  the  fourth  nerve,  viii.  180 

Neuralgic  fever,  ii.  395 

Neuroparalytic  keratitis,  ii.  299 

of  the  ninth,  tenth,  and  eleventh 

Neurasthenia,  v.  160* 

Neuroptera,  v.  750 

nerves,  viii.  181 

course  and  prognosis  of,  v.  163 

Xeuro-retinitis  as  a  cause  of  blind- 

of the  third  nerve,  viii.  179 

definition,  v.  160 

ness,  i.  535 

spinal  accessory,  viii.  182 

diagnosis  of,  v.  163 

Neurosal  theory  of  gout,  iii.  372 

vagi,  subendymal,  viii.  182 

etiology  of,  v.  163 

Neuroses,   arsenic   in   the   treatment 

Niederbronn,  v.  188* 

from  fright,  iii.  51 

of,  i.  342 

Nierembergia,  i.  480 

in  dyspepsia,  ii.  458 

articular,  viii.  343 

Nigger-killer  (spider),  v.  748 

influence  of  age  and  sex  in,  v.  162 

genitourinary,  iii.  317 

Night-blindness,  iii.  605 

prognosis,  v.  163 

nasal  reflex,  v.  227 

Night  cries  in. hip-disease,  viii.  346 

rest-cure  of,  v.  164 

of  the  larynx,  viii.  371 

Nightmare,  vi.  473 

sensory  disorders  in,  v.  161 

of  the  pharyngeal  bursa,  viii.  425 

Nightshade,  deadly,  v.  188* 

symptomatology,  v.  160 

periodic,  v.  594 

Night-soil,  carbonization  of,  vi.  411 

temperament  in,  v.  160 

professional,  vi.  32  (Fig.) 

cremation  of,  vi.  411 

treatment,  v.  163 

Neurotic  excoriations,  ii.  756 

disposal  of.  vi.  411 

vaso-motor  symptoms,  v.  162 

inflammation,  so-called,  iv.  30 

poudrette  from,  vi.  411 

Neuraxis,  definition  of,  viii.  108 

Neurotomv,  futility  of,  in  neuralgia, 

Night-terrors,  vi.  473 

Neurectomy,  in  facial  neuralgia,  iii. 

iii.  20 

Night-vision,  iii.  605 

20 

Neustadt-Harzburg,  iii.  509 

Nigrosin  for  staining,  iii.  678 

Neurenteric  canals,  v.  165*  (Fig.) 

Neutral  mixture,  v.  794 

Ninth  nerve,  ii.  329 

Neuridine,  vi.  61 

Neutral  principles,  or  glucocides,  i.  71 

nidus  of  the,  viii.  181 

Neurilemma,  v.  144 

Newark  filter  for  drinking-water,  vii. 

of  Willis  and  the  older  writers,  iii. 

former  use  of  the  term,  v.  144 
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790  (Fig.) 
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Nursing  infants,  exfoliative   derma- 
titis of,  ii.  410 
Nursing  service  in  hospitals,  iii.  722 
Nursing  systems,  American,  v.  251 

foreign,  v.  250 
Nursing  the  sick,  v.  252* 
Nussbaum's  apparatus   for  writers' 
cramp,  vi.  38  (Fig.) 

narcosis,  v.  201 
Nut,  hazel,  v.  255* 
Nut  mushroom,  iii.  275  (Fig.) 
Nut  polvpore,  iii.  280 
Nutgalls.  v.  253*  (Fig.) 

action  and  use.  v.  254 

administration,  v.  254 

allied  drugs,  v.  254 

allied  plants,  v.  255 

composition  of,  v.  254 

description  of,  v.  253 

production  of,  v.  253 
Nutmeg,  v.  255*  (Fig.) 

as  an  emmeiiagogue,  ii.  678 
Nutrient  enemata,  ii.  692 
Nutrition,  v.  255* 

derangement  of,  in  chlorosis,  ii.  106 

effects  of  exercise  upon,  ii.  758 

improvement  of,  by  arsenic,  i.  342 

insufficient,  as  a  cause  of  atrophv, 
i.  416 
Nutritives,  ii.  530 
Nuts.  Barbadoes,  i.  788 

cashew,  i.  786 

purging,  i.  788 
Nux  vomica,  v.  267*  (Fig.) 

action  and  use,  v.  269 

administration,  v.  270 

allied  drugs,  v.  270 

allied  plants,  v.  270 

composition  of,  v.  268 

description,  v.  268 

poisoning  by,  vi.  665 
Nyctalopia,  iii.  605 
Nyiuphae,  vii.  690 

vascular  degeneration  of  the,  vii. 
693 
Nymphaea  alba,  iv.  502 

odorata,  iv.  502 
Nymphomania,  periodic,  v.  594 
Nystagmus,  v.  270*  (Fig.) 

from  irritation  of  third  nerve,  ii. 
325 

miners',  v.  271,  277 


Oak,  nutgall,  v.  253  (Fig.) 

pasture,  v.  271 

poison,  iv.  232 

white,  v.  271* 
Oak  manna,  iv.  641 
Oak  Orchard  Acid  Springs,  v.  271* 
Oakum  for  surgical  dressings,  i.  265 
Oats.  v.  271* 

ergot  of,  ii.  717 

starch  of,  vi.  619 
Oat-meal  water  in  the  prevention  of 

curdling  in  milk,  viii.  96 
O'Beirne's  tube   for   injections  into 

sigmoid  flexure,  ii.  691 
Obelion,  viii.  202  (Fig.) 
Obermeier's  spirillum  or  spirochete, 
ii.  283  ;  iii.  71  (Fig.)  ;  iv.  785 
(Fig.) 
Obersalzbrunn,  v.  721* 
Obesity,  v.  272* 

water  treatment  of,  i.  464 
Objectives  for  photo-micrography,  v 
655 

microscopical,  iv.  776 
Oblique  fracture.     See  Fractures. 


hernia,    iii. 


391 
53 


Oblique    inguinal 

(Fig. ) 
Obliquus  abdominis,  accessory,  v 
Obliquus  auricula?  muscle,  i.  444 
Obliquus  externus  abdominis,  i.  11 

anomalies  of,  v.  53 
Obliquus  interims  abdominis,  i.  11 

anomalies  of.  v.  53 
Oblongata,  viii.  184.     See  also  under 
}fi  dulla. 
transition  from  the  cord  into  the, 
viii.  124,  482 
Obstetric  palpation,  v.  273* 
Obstetrics,  anaesthesia  in,  i.  195 

antisepsis  in,  i.  255 
Obstipation,  i.  22  ;  iv.  150. 158.     See 

also  Intestinal  obstruction. 
Obstruction,  intestinal,  i.  22  ;  iv.  150. 
158.      See    also   Intestinal  ob- 
struction. 
Obstructive  dysmenorrhea,  ii.  557 
Obturator  artery,  viii.  544 
anomalies  of,  i.  355  (Fig.) 
anomalous    relations    of,    to    the 
crural  ring,  i.  355  (Fig.) 
Obturator  externus,  anomalies  of,  v. 

48 
Obturator  hernia,  iii.  626 
Obturator  interims,  anomalies  of,  v. 

48 
Obturator  nerve,  viii.  544 
Obturator  veins,   anomalies  of,   vii. 

610 
Occipital  artery,  viii.  236 
anomalies  of,  i.  349 
mastoid  branch,  viii.  232 
supra-dural  branch  of  the.  viii.  232 
surface  marking  of.  v.  112 
Occipital  eminence,  viii.  150  (Fig.) 
Occipital  emissary,  viii.  243 
Occipital  fissure,  viii.  150  (Fig.) 
Occipital  lobe,  viii.  148  (Fig.) 
Occipital  lymphatic  glands,  viii.  392 
Occipital  nerve,  lesser,  surface  mark- 
ing of,  v.  112 
Occipital  operculum,  viii.  161  (Fig.) 
Occipital  sinus,  viii.  242 
Occipital  veins,  viii.  238 
Occipitalis  minor  muscle,  v.  36 
Occipitalis  muscle,   anomalies  of,  v. 

35 
Occipito-hyoid  muscle,  v.  39 
Occipito-pharyngeus  muscle,  v.  40 
Occipito-posterior  presentation,  man- 
agement of,  iv.  330 
Occipito-scapularis  muscle,  v.  41 
Occupation  as    predisposing    to  sui- 
cide, vi.  678 
deformities  of  the  hand  from,  iii. 

503 
hygiene  of,  v.  275* 
influence  of,  on  hearing,  iii.  546 
Occupations  of  deaf-mutes,  ii.  370 
Ocean  Springs,  viii.  424" 
Ocimum  basilicum,  i.  476  ;  v.  571 
Oculo-motor  nerve,  vii.  .19 
Odontoblastic  layer,  vi.  746 
Odontoma,  ii.  765  :  v.  387 
Odors,  idiosvnerasies    in  regard  to, 

iv.  2 
O'Dwyer,  Joseph,   on  intubation  of 

the  larynx,  iv.  419 
O'Dwyer's  method,  v.  201 
tubes  for  intubation  of  the  larynx, 
iv.  422  (Fig.) 
(Edema,  ii.  533 
and  anasarca,  distinction  between, 

i.  199 
carbunculosum,  i.  239 


(Edema  (continued)  : 

febrile  purpuric,  vi.  105 

in  trichinosis,  vii.  794 

in  valvular  heart  disease,  iii.  585 

malignant,  i.  239 
bacillus  of,  vi.  336 

occurring  in  hydremia,  i.  178 

of  the  eyelids,  ii.  785 

of  the  larynx,  iii.  347*  (Fig.) 

of  the  vulva,  vii.  693 

periodic,  of  the  lower  lip,  v.  594 

pulmonary,  iv.  596 
sputum  of,  ii.  315 
(Edematous  laryngitis,  iii.  347  (Fig.) 
(Edogonium,   reproduction   of,   viii. 

443 
(Enanthe  crocata,  iii.  613 
(Esculin,  iv.  237 

Oesophageal    tube,   use    of,    in   dys- 
phagia, ii.  559  (Fig.) 
esophagectomy,  v.  291 
(Esophagismus,  v.  287 
Oesophagitis,  v.  283 

etiolotry,  v.  283 

pathology,  v.  283 

prognosis,  v.  284 

symptoms,  v.  284 

treatment,  v.  284 

varieties,  v.  283 
03sophagostomy,  v.  118 
(Esophagotomy,  v.  118,  290 
(Esophagus,  v.  118 

cancerous  stricture  of,  v.  286 

cicatricial  stricture  of,  v.  286 

congenital  deformities  of,  v.  284 

deformities  of,  v.  284 

dilatation  of,  v.  285  (Fig.) 

diphtheria  of,  ii.  471 

diseases  of  the,  v.  283*  (Fig.) 

diverticula  of,  v.  285  (Pig.) 

exploration  of  the,  v.  2s9 

foreign  bodies  in.  v.  288  (Fig.) 

lymphatic  vessels  of,  viii.  404 

measurements  of.  vii.  657 

movements  of,  ii.  450 

myoma  of,  v.  82  (Fig.) 

operations  upon  the,  v.  289  (Fig.) 

relations  of,  vii.  77 

shot-wounds  of  the,  viii.  5 

spasmodic  stricture  of,  v.  287 

stricture  of,  v.  286 

syphilitic  disease  of  the,  vi.  724 

traction  diverticulum  of,  v.  285 

tumors  in  the.  v.  2b8 

ulcer  of,  v.  284  (Fig.) 
CEstridae,  v.  753 
(Estnis,  v.  291* 

hominis,  v.  753 
Oevnhausen,  v.  291* 
Ofen,  v.  291* 
Offal,  disposal  of,  vii.  202 
Offences.     See  Crime. 
Offensive  trades,  vii.  189*  (Fig.) 
Offspring,   effects  upon,   of  consan- 
guinity of  parents,  ii.  272 
Ogston's  operation,  v.  201.  394  (Fig.) 
Ohio,  history  of  yellow  fever  in,  viii. 

43 
Oidium,  vi.  328 

albicans,  i.  293  (Fig.);  iv.  789  (Fig.) 

lactis,  v.  6 
Oil,  adulteration  of,  iii.  200 

Benne,  i.  487 

carron,  iv.  506 

castor,  i.  787  ;  iv.  460  ;  vi.  101 

cedar,  vii.  334 

cod-liver,   ii.    221* ;    iii.   43.     See 
also  Ood-livt  r  oil. 

cotton-seed,  ii.  312 
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478 
atrophy  of  the  -kin  in.  vi.  4M 
cataract  In,  i   T:  ■  i 
changes  in  the  cornea  in.  i 
in  the  drum-membrane  in,  vii.  344 
in  the  face  in,  iii   t! 
in  the  lower  law  In,  iii    16 
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v.  489 
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Oil. 
Orbit. 


Onycuogry  pilosis,  v.  103 
Onychomycosis,  v.  104 

favosa,  vii.  96 
Onyxitis,  i.  321 
Oogonium  of  the  mould  fungus,  vi. 

327 
Oophoritis,  acute,  v.  406 
clinical  history,  v.  407 
diagnosis,  v.  407 
etiology,  v.  406 
gross  anatomy,  v.  407 
minute  anatomy,  v.  407 
prognosis,  v.  408 
treatment,  v.  409 
chronic,  v.  409 
clinical  history,  v.  410 
diagnosis,  v.  411 
etiology,  v.  409 
gross  anatomy,  v.  409 
minute  anatomy,  v.  410 
prognosis,  v.  412 
question  of  operation  in,  v.  413 
treatment,  v.  412 
electricity  in,  ii.  654 
Oospores,  vi.  327 

Opacities  of  the  cornea,  ii.  299  (Fig.) 
Operculum,  viii.  160  (Fig.) 
methods  of  locating  the,  viii.  206 
occipital,  viii.  161 
Ophelia  chirata,  ii.  96 
Ophelic  acid,  ii.  97 
Opheosaurus  ventralis,  vi.  173 
Ophiophagus  elaps,  vi.  173 
Ophryon,   a  guiding-point  in  crani- 
ometry, ii.  23  ;  viii.  202  (Fig.) 
Ophthalmia  arthritica,  iii.  337  (Fig.) 
general  suppurative,  v.  489 
gonorrheal,  ii.  265 
neonatorum,  ii.  205 

blindness  from,  i.  534 
periodic,  v.  593 
sympathetic,  vi.  693 
Ophthalmic  migraine,  vii.  669 
Ophthalmic  nerve,  ii.  325  (Fig.) 
sinus,  viii.  241 
zoster,  iii.  647 
Ophthalmitis,  sympathetic,  vi.  693 
as  a  cause  of  blindness,  i.  536 
definition,  vi.  693 
micro-organisms  in,  vi.  696 
neurotomy  of  the  optic  nerve  for, 

vi.  698 
pathology,  vi.  695 
symptoms  of,  vi.  694 
treatment  of,  vi.  697 
varieties  of,  vi.  695 
Ophthalmometer,  v.  352  (Fig.) 

Helmholtz's,  i.  43 
Ophthalmoplegia  externa,  vi.  660 
Ophthalmoscope,  v.  298*  (Fig.) 
essential  points  in  the  construction 

of  the,  v.  315 
in  general  medicine,  v.  316*  (Fig.) 
of  Coccius,  v.  315 
of  Helmholtz,  v.  314 
of  Loring,  v.  315 
of  Ruete,  v.  314 
of  Zehender,  v.  315 
two  types  of,  v.  313 
use    of,  in    determining    the    evi- 
dences of  death,  ii.  387 
in  the  diagnosis  of  infra-cranial 
tumors,  viii.  219 
view  of   the  normal  fundus  oculi 
by  the,  v.  316  (Fig.) 
Ophthalmoscopy,  v.  298*  (Fig.) 
in  acute  general  tuberculosis,  v.  319 
in  alcohol  and  tobacco  poisoning, 
v.  319 


Ophthalmoscopy  (continued)  : 

in  brain  disease,  ii.  36  :  v.  316 

in  Blight's  disease,  v.  318 

in  cerebro-spinal  meningitis,  v.  319 

in  chorea,  v.  318 

in  dementia  paralytica,  v.  318 

in  diabetes,  v.  318 

in  epilepsy,  v.  318 

in  erysipelas,  v.  319 

in  exophthalmic  goitre,  v.  318 

in  heart  disease,  v.  318 

in  lead  poisoning,  v.  319 

in  malarial  fevers,  v.  319 

in  meningitis,  v.  317 

in  oxaluria,  v.  319 

in  quinine  poisoning,  v.  319 

in  spinal  cord  diseases,  v.  317 

in  syphilis,  v.  318 

in  trigeminal  neuralgia,  v.  318 

in  typhoid  fever,  v.  319 

in  typhus  fever,  v.  319 

instruments  necessary  for,  v.  310 

investigation   of   refractive  condi- 
tion of  the  eye,  v.  312 

lamp  used  in,  v.  302 

lateral  illumination,  v.  310 

use  of  the  mirror,  v.  311  (Fig.) 
Ophthalmostatometry,  v.  355 
Ophthalmotropometry,  v.  356  (Fig.) 
Opisthion,  a  term  employed  in  crani- 
ometry, ii.  23 
Opisthotonos,  vii.  32 

in  cerebro-spinal  meningitis,  ii.  46 
Opium,  v.  319*  (Fig.) 

absorption   and   elimination  of,  v. 
323 

acids  of,  v.  322 

action  and  use  of,  v.  323 

administration  of,  v.  324 

alkaloids  of,  i.  72  ;  v.  322 

allied  drugs,  v.  325 

allied  plants,  v.  325 

American,  v.  321 

botanical  source,  v.  319 

Chinese,  v.  321 

composition,  v.  321 

Constantinople,  v.  321 

description,  v.  321 

dose  of,  for  children,  v.  325 

East  India,  v.  321 

effects  of,  upon  animals,  v.  323 

Egyptian,  v.  321 

eruption  caused  by,  ii.  413 

French,  v.  321 

German,  v.  321 

history  of,  v.  320 

hypnotic  action  of,  iii.  786 

in  the  treatment  of  cholera,  ii.  133 
of  intestinal  obstruction,  iv.  159 
of  nasal  catarrh,  ii.  1 
of  traumatic  peritonitis,  i.  13 

lethal  dose  of,  v.  335 

Levant,  v.  321 

neutral  principles  of,  v.  322 

Persian,  v.  321 

pharmacopoeia!  preparations  of,  v. 
324 

poisoning  by,   v.  333* 

production,  v.  320 

Smyrna,  v.  321 

tests  for,  v.  337 

therapeutic  use  of,  v.  324 

Turkey,  v.  321 

unusual  effects  of,  upon  man,  v.  323 

varieties,  v.  321 
Opium  habit,  the,  v.  326* 

etiology,  v.  326 

history,  v.  326 

pathology,  v.  327 


Opium  habit  (continued)  : 

prognosis,   v.  330 

prophylaxis,  v.  333 

symptoms,  v.  327 

treatment,  v.  331 
Opium  poisoning,  v.  333* 

analysis  of  the  tissues,  v.  336 

duration,  v.  334 

eye  symptoms  in,  vii.  669 

failure   to   detect    the    drug    post 
mortem,  v.  338 

history,  v.  333 

lethal  dose,  v.  335 

post-mortem  appearances,  v.  336 

simulated  by  the  coma  of  burns, 
ii.  255 

symptoms,  v.  334 

treatment,  v.  336 
Opium  smoking,  v.  326 
Opodeldoc,  vi.  491 
Opopauax,  i.  382  ;  v.  339* 
Opponens  hallucis,  v.  52 
Opponens  minimi  digiti,  anomalies 

of,  v.  48 
Opponens  minimi  digiti  pedis,  v.  52 
Opsieictus  personatus,  v.  752  (Fig.) 
Optic  centre,  or  point  where  the  rays 

of  direction  cross,  i.  39 
Optic  lobes,  functions  of,  ii.  304 

thegemina,  viii.  128 
Optic  nerve,  ii.   324  (Fig.)  ;  v.  339* 
(Fig.)  ;  viii.  183 

atrophy  of,  idiopathic,  as  a  cause 
of  blindness,  i.  535 

decussation  of  the,  vii.  667  (Fig.), 
673 

development  of,  ii.  782,  784 

endothelioma,  ii.  812 

exsection  of,  for  sympathetic  oph- 
thalmitis, vi.  698 

glioma  or  glio-sarcoma  of,  ii.  812 

lesions  of.  in  intracranial  tumor, 
viii.  219 

minute  anatomy  of,  v.  342 

myxoma  or  myxo-sarcoma,  ii.  812 

neuroma  of,  ii.  812 

origin,  v.  339  ;  vii.  673 

partial  atrophy  of,  vii.  667 

progressive  atrophy  of,  vii.  667 

psammoma  of,  ii.  812 

transverse  section  of,  v.  91  (Fig.) 

tumors  of   the,   ii.   811  (Fig.);  v. 
367 

white  atrophy  of,  electrical  treat- 
ment of,  ii.  654 
Optic  neuritis,  secondary  to  lachry- 
mal tumors,  ii.  813 
Optic  thalamus,  vii.  49  (Fiff.)  ;  viii. 

174 
Optic  vesicles,  primitive,  ii.  781 

secondary,  ii.  782 
Optometry,  v.  349*  (Fig.) 
Opuntia  cochinillifera.  ii.  220 
Ora  serrata  of  the  retina,  v.  341 
Oral  method  of  instruction  for  deaf- 
mutes,  ii.  371,  384 
Orange  III.  for  staining,  iii.  677 
Orange  berries,  v.  359 
Orange  flowers,  v.  358 
Orange  milked  agaric,  iii.  275  (Fig.) 
Orange  peel,  v.  358 
Oranges,  sweet  and  bitter,   v.  358* 

(Pig.) 
Orbicular  ligament,  ii.  645  (Fig.) 
Orbiculus  ciliaris,  iv.  214 
Orbit,  v.  340  (Fig.) 

angioma  of,  ii.  812  ;  v.  366 

aneurism  of  the,  v.  362  (Fig.) 

anomalies  of  the  muscles  of,  v.  36 
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Orbit. 
Oxylitviiioglobiii. 


Otitis  media  (continued)  : 
purulent,  acute,  ii.  591 
appearance  of  the   drum-mem- 
brane in,  vii.  352  (Fig.) 
changes  resulting  from,  i.  430 
purulent,  chronic,  ii.  596 
resulting   from   chronic   nasal  ca- 
tarrh, viii.  257 
suppurative,  ii.  591  (Fig.) 
syphilitic,  viii.  278 
thrombosis  of  cranial  sinuses  fol- 
lowing, ii.  620 
treatment  of  pain  in,  ii.  580 
tubercular,  vii.  370 
Otoconia,  ii.  565 
Otocyst,   development    of    labyrinth 

from,  ii.  567  (Fig.) 
Otoliths,  ii.  260,  565 
development  of,  ii.  570 
functions  of,  iii.  544 
Otology,  medical,  v.  397* 
methods  of   diagnosis  in,   ii.   573 
(Fig.) 
Otomyces  purpureus,  i.  420 
Otomycosis,  i.  420  (Fig.) 
Otoplasty  in  congenital  deformities 

of  the  auricle,  i.  445 
Otorrhagia  in  whooping-eou<;h,  vii. 

751 
Otorrhtea,  changes  in  the  ear  follow- 
ing, i.  430 
treatment  of,  ii.  585,  6U2 
Otoscope,  ii.  661  (Fig.) 

of  Toynbee,  ii.  579  (Fig.) 
Ottawa," v.  398*  (Chart) 
Ottawa  Mineral  Springs,  iv.  695 
Ourari,  ii.  348 

Ova,  holoblastic  and  mesoblastic,  vi. 
383 
human,  history  of  the  development 

of,  iii.  182  (Fig.) 
parthenogenetic,  vi.  437 
primitive,  origin  of,  v.  436 
primordial,  v.  433 
Ovarian  cell,  so-called,  v.  421 
Ovarian  cysts,  clinical  history,  v.  421 
complications  of.  v.  421 
diagnosis,  v.  422 
differential  diagnosis,  v.  424 
etiology,  v.  418 
gross  anatomy,  v.  419 
microscopical  examination  of,  iv. 

805 
minute  anatomy,  v.  420 
mode  of  formation,  v.  418 
mode  of  palpating,  v.  423 
multilocular  colloid,  v.  419 
papillomatous,  v.  420 
pedicle  of,  v.  420 
prognosis,  v.  426 
rupture  of,  v.  421 
strangulation  of  the  pedicle,  v.  421 
treatment,  v.  426 
Ovarian  disease,  facies  of.  v.  682 
Ovarian  pregnancy,  ii.  775 
Ovarian  tumors  and  neuralgia,  elec- 
tricity   in,    ii.    654.     See   also 
Ovarian  c;/s(s. 
as  a  cause  of  dystocia,  iv.  339 
Ovaries.      See  Ovary. 
Ovariotomy,  v.  427* 
accidents,  v.  431 
after-treatment,  v.  432 
anaesthetics,  v.  429 
collapse  following,  v.  432 
complications  of,  v.  432 
dangers  after  operation,  v.  432 
escape  of  septic  fluid  into  the  peri- 
toneal cavity,  v.  432 


Ovariotomy  (continued)  : 

general  considerations,  v.  433 

haemorrhage  in.  v.  431 

instruments  necessary,  v.  428 

normal,  i.  479 
abdominal,  i.  481 
dangers  of,  i.  480 
indications  for.  i.  479 
physiological  elfects  of ,  i.  481 
vaginal,  I  480 

operation,  v.  429 

operator  and  assistants,  v.  428 

preparation  of  the  patient,  v.  428 

removal  of  ovaries  and  tubes,  v.  430 

selection  of  the  room.  v.  427 

Tait's  operation,  v.  430 
Ovaritis,  v.  406.     See  also  Oophoritis. 
Ovary,  the.  v.  433*  (Fig.) 

absence  of  the,  v.  399 

acute  inflammation  of  the,  v.  406 

adenoma  of.  i.  79 

blood-vessels  of,  v.  436 

cancer  of,  i.  23  ;  v.  415 

chronic  inflammation  of,  v.  409 

cirrhotic,  v.  409 

corpus  luteum,  v.  435 

cortex  of,  v.  434 

cystic  degeneration  of,  v.  409 

cysts  of,  i.  23;  v.  417 

and  pancreatic  cysts,  differential 

diagnosis,  v.  482 
dermoid,  v.  417 

pancreatic  cysts  mistaken  for,  v. 
477 

development  of,  v.  434 

diseases  and  new-growths  cf  the,  v. 
399* 

displacements  of,  v.  400 

during  menstruation,  iv.  727 

epithelium  of.  v.  433 

fibroma  of.  i.  23  ;  v.  414 

functional  affections  of.  v.  404 

Graafian  follicles,  v.  434 

hernia  of,  v.  400 

hyperaemia  of,  v.  405 

lymphatics  of,  v.  436;  viii.  399 

macula  folliculi.  v.  435 

malformations  of,  v.  399 

medulla  of,  v.  434 

nerves,  v.  436 

neuralgia  of.  v.  404 

Pfliiger's  loops,  v.  435 

prolapse  of,  v.  401 

sarcoma  of,  v.  414 

stigma,  v.  435 

stroma  of,  v.  433 

structure  of,  v.  433 

syphilitic  disease  of  the,  vi.  726 

tunica  albuginea,  v.  434 

tumors  of  the,  i.  23  ;  v.  413 
( )vary.  the  ovum,  v.  434 

zona  vasculosa,  v.  436 
Overcrowding    in    the    etiology    of 

dysentery,  ii.  547 
Overfeeding,  ii.  452 
Overstudy  as  a  cause  of  chorea,  ii. 

141 
Overwork,  headache  from,  iii.  518 

mental,  in    the   etiology  of   facial 
neuralgia,  iii.  17 
Oviducts,  vii.  570  (Fig. ) 
Ovisacci,  v.  434  (Fig.) 
Ovulse  Nabothi,  vih486  (Fig.),  569 
Ovulation,  v.  440 
Ovum.  v.  486*  (Fig.) 

amphiaster,  v.  439 

corona  radiata,  v.  440  ;  vi.  384 

dentoplasm,  v.  437 

development  of  the  yolk,  v.  436 


Ovum  (continued)  : 
entrance  of  spermatozoon  into  the, 

iv.  5 
envelopes  of  the,  v.  439 
escape  of,  from  the  ovary,  v.  440 
germinal  spot,  v.  438 
germinal  vesicle,  v.  438 
growth  of,  v.  436 
holoblastic.  v.  438 
human,  size  of,  v.  438 
impregnated,   diseases  of  the,  vi. 

19  (Fig.) 
impregnation    of,  changes   follow- 
ing, vi.  381 
maturation  of,  v.  438 
mesoblastic,  v.  438 
mode  of   entrance  into  the  Fallo- 
pian tube,  vii.  572 
nuclear  spindle,  v.  439 
of  dog,  ii.  13  (Fig.) 
Purkinje's  vesicle,  v.  438 
segmentation  of  the,  vi.  381  (Fig.) 
theories  concerning  the  polar  glob- 
ules, v.  439 
vitelline  membrane,  v.  439 
yolk  grains,  v.  437 
yolk  nucleus,  v.  438 
zona  radiata,  v.  437,  440 
Owasso  Spring,  v.  441* 
Owen,  Frederick    N. ,  on   duties   of 
sanitary  inspectors,  vi.  272 
on  soils  in  their  relation  to  health, 
vi.  494 
Owen's    names    of    encephalic   seg- 
ments, viii.  114 
Ox  fat,  iii.  43 
Ox  gall,  v.  443' 

Oxalate  of  calcium,  calculi  of,  ii.  259 
of  cerium,  ii.  50 
of  lime  gravel,  iii.  384 
microscopical  appearance  of,  iv. 
802  (Fig.) 
Oxalic  acid,  v.  441* 
disposition  of,  in    the   body  after 

absorption,  v.  765 
germicidal  action  of.  iii.  326 
in  urine,  vii.  415  (Fig.) 
lethal  dose,  v.  442 
poisoning  by,  i.  61  ;  v.  441* 
post-mortem  appearances,  v.  443 
symptoms,  v.  442 
tests  for,  v.  443 
Oxalis  acetosella,  v.  441 
Oxaluria,  iv.  509 
in  dyspepsia,  ii.  458 
ophthalmoscopy  in,  v.  319 
Oxaluric  acid  in  urine,  vii.  415 
Oxidation  products  of  the  foods  and 

tissues,  i.  59 
Oxide,  black,  of  manganese,  iv.  638 
of  lead,  iv.  461 
of  zinc,  viii.  75 
Oxyacanthine,  i.  475 
Oxychloride    of    copper,    poisoning 

by,  ii.  292 
Oxycopaivic  acid,  ii.  290 
Oxygen,  v.  444* 
discovery  of,  iii.  62 
excretion  of,  v.  261 
germicidal  action  of,  iii.  326 
in  the  air,  i.  92 

relations  of  the,  in  the  tissues,  vi. 
203 
Oxygenated  water,  iii.  746 

in  antiseptic  surgery,  i.  264 
Oxyhemoglobin,  i.  547 

action  of  carbonic  acid  on,  i.  549 
changes  in,  during  digestion,  ii.  465 
chemical  composition  of,  i.  54M 
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Pancreas  (continued)  : 
cirrhosis  of,  v.  405 
following  impaction  of  a  calcu- 
lus, v.  488 
comparative  anatomy  of,  v.  457 
concretions  of,  ii.  260 
condition  of,  in  diabetes,  ii.  421 
contusion  of,  v.  460 
cysts  of,  i.  21  :  v. '473 
cases,  v.  47:3 
diagnosis,  v.  481 
etiology,  v.  480 

mistaken  for  ovarian  cysts,  v.  477 
pathology,  v.  479 
prognosis,  v.  483 
treatment,  v.  483 
development  of,  v.  458 
diarrhoea  in  disease  of,  ii.  433 
fatty  infiltration  of,  v.  486 
functions  of,  v.  459 
gangrene  of,  v.  466 
iguushot  wounds  of  the,  v.  461 
haemorrhage  of,  v.  470 
diagnosis,  v.  473 
diffuse,  v.  471 
symptoms,  v.  473 
treatment,  v.  473 
hsemorrhagic  cysts  of,  v.  471 
hypertrophy  of.  v.  484 
inflammation  of  the,  i.  21 
influence  of  nerve-centres  on  the, 

v.  459 
injuries  and   diseases   of,  v.  456* 

(Fig.) 
lesser,  v.  457 
lipomatosis  of,  v.  486 
lithiasis  of  the  ducts  of,  v.  487 
lymphatic  vessels  of,  viii.  400 
morphological  appearance  of  the, 

in  rest  and  activity,  vi.  375 
nerve-supply  of,  v.  457 
physiology  of,  v.  459 
protrusion  of,  through  an  abdom- 
inal wound,  v.  460 
sarcoma  of,  v.  484 
sclerosis  of,  v.  465 
secretion  of  the,  vi.  373 

action  of  nerves  upon,  vi.  376 
in  infants,  viii.  93 
in  the  new-born,  iv.  10 
shot-wounds  of  the,  viii.  6 
supernumerary,  v.  457 
surgery  of  the,  v.  460 
syphilitic  disease  of  the,  vi.  725 
topographical  anatomy  of  the,  v. 

4-57 
treatment  of  gunshot  wounds  of, 

v.  463 
tuberculosis  of,  v.  486 
tumors  of  the,  i.  21  ;  v.  484 
wounds  of,  v.  460 
Pancreatic    ferments,   formation    of 

the,  vi.  376 
Pancreatic  juice,  secretion  of,  ii.  447 

chcrnistrj'  of,  ii.  466 
Pancreatine  as  a  digestive,  vii.  125 
use  of,  in  preparing  food,  ii.  444 
Pancreatitis,  acute,  v.  464 
chronic  interstitial,  v.  465 
suppurative,  v.   467 
Panic,  iii.  50 
Panniculus  adiposus,  iii.  33,  44  ;  viii. 

464 
Pannus  crassus,  ii.  295 

tenuis,  ii.  295 
Panophthalmitis,  v.  489* 
following  corneal  ulceration,  ii.  294 
treatment,  v.  490 
Panorpidae,  v.  750 
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Pansphygmograph,  vi.  527 (Fig.) 
Pansy.  V.  490* 
Pantaphobia,  iii.  51 
Panther  agaric,  iii.  282  (Fig.) 
Panticosa,  v.  491* 
Pantographs,  vi.  527 
Panus  stypticus,  iii.  283 
Papain,  v.  491 

as  a  digestive,  vii.  125 
Papaver  album,  v.  320 

glabrum,  v.  320 

nigrum,  v.  320 

rhceas,  v.  325 

setigerum.  v.  320 

Bomniferum,  v.  319  (Fig.) 
Papaverine,  v.  322 

action  of,  v.  323 
Papaw,  the,  v.  491* 
Papaya  carica,  v.  491 
Papayotin,  v.  491 
Paper,  a  form  of  medicine,  iv.  698 

of  cantharides,  vi.  501 
Papilla  optica,  v.  340 
Papilla?  foliatae,  vi.  739  (Fig.) 

of  the  skin,  viii.  463 
Papilliform  processes  of  semicircular 

canals,  ii.  564  (Fig.) 
Papilloma,  v.  491*  (Fig.) 

definition  of,  iii.  402  ;  v.  491 

diagnosis,  v.  493 

microscopical  appearances,  v.  492 

mucous,  v.  492 

of  the  bladder,  i.  510 

of  the  larynx,  iv.  393  (Fig.) 

of  the  penis,  v.  565 

of  the  tongue,  vii.  112,  116 

of  the  tonsil,  vii.  149 

prognosis,  v.  493 

treatment,  v.  493 

varieties  of,  v.  491 
Pappoose  root,  ii.  224 
Papular  eczema,  ii.  633 
Papule,  mucous,  ii.  260  (Fig.) 
Paquelin's  cautery,  ii.  8  (Fig. ) 
Para  rubber,  i.  751 
Panblastic  origin  of  primitive  tissues 

of  the  bod  v.  ii.  689 
Paraboulia,  vii.  687 
Parabuxine,  i.  609 
Paracentesis  of  the  cornea,  ii.  296 

of  the    drum-membrane,   ii.   580. 
587  (Fig.).  595 
in  chronic  suppurative  otitis  me- 
dia, ii.  606 

of    the    head    in   chronic    hydro- 
cephalus, iii.  738 

of  the  pericardium,  v.  580  ;  vii.  70 

of  the  thorax,  vii.  74 
Paracentral  fissure,  viii.  152  (Fig.) 
Paracentral  gyre,  viii.  152  (Fig.) 
Paraeerebellar  veins,  viii.  240 
Paraccele,  viii.  140  (Fig.) 
Paracolpitis,  simple,  v.  537 
Paracoto,  ii.  310 
Paracotoin,  ii.  310 
Paradimethylbenzene,  viii.  36 
Paradioxy  benzene,  iii.  746 
Paradoxical  contraction,  vi.  771 
Parsesthesiae,  vi.  396 

in  neurasthenia,  v.  161 

of  the  larynx,  viii.  373 
Paraffin,  imbedding  in,  iii.  673 
Paraffin  splints,  vi.  612 
Paraflocculus,  viii.  127  (Pig.) 
Parafornical   area  of  thalamus,  viii. 

145  (Fig.) 
Paraglobulin.  i.  551 

in  urine,  vii.  421 
Paragraphia,  i.  289 


Paraguay  tea,  iv.  676 
Parahypnosis,  vi.  474 

Paraiso  Springs,  v.  493* 
Paraldehyde,  v.  494* 

hypnotic  action  of,  iii.  786 
Paralgesia',  vi.  396 
Paralysis — 
acute  ascending,  vi.  549 

definition,  vi.  549 

diagnosis,  vi.  550 

etiology,  vi.  549 

morbid  anatomy,  vi.  549 

prognosis,  vi.  550 

symptoms,  vi.  549 

treatment,  vi.  550 
anapeiratic,  vi.  32  (Fig.) 
and  hemiatrophy  of  the  face,  dif- 
ferential diagnosis  of,  iii.  16 
aquapuncture  in,  i.  73 
bilateral,  v.  511  (Fig.) 
Brown-Sequard's  spinal,  vi.  582 
caused  by  lightning,  iv.  500 
cerebral,  and  infantile  spinal,  dif- 
ferential diagnosis,  v.  507 
death  from  central,  ii.  387 
dental,  v.  500 
diphtheritic,  ii.  471  ;  v.  497* 

anatomical  characters,  v.  499 

diagnosis,  v.  499 

etiology,  v.  498 

frequency,  v.  497 

muscles  usually  involved,  v.  497 

prognosis,  v.  500 

sudden  death  in.  v.  498 

symptoms,  v.  497 
.  treatment,  v.  500 
electrical  treatment  of,  ii.  654 
essential,  of  children,  v.  500 
facial,  iii.  22  (Fig.).     See  also  Fa- 
cial paralysis. 
faucial,  a  cause  of  dysphagia,  ii. 

560 
following  cerebral  haemorrhage,  i. 

625 
following  cerebral  syphilis,  i.  664 
following    cerebrospinal     menin- 
gitis, ii.  47 
following   infantile  eclampsia,   ii. 

629 
following    lesion    of    the    corpus 

striatum,  ii.  306 
following    whooping-cough,     vii. 

752 
from  cerebral  compression,  i.  630 
from  fright,  iii.  50 
general,  of  the  insane,  iv.  49.  104. 

See  also  Paresis,  general. 
general,  syphilitic,  i.  665 
glosso-labio-laryngeal,      vi.      573 
(Fig.) 

clinical  history,  vi.  573 

diagnosis,  vi.  575 

etiology,  vi.  573 

pathological  anatomy,  vi.  574 

prognosis,  vi.  575 

treatment,  vi.  575 
hysterical,  iii.  809 

cured  by  fright,  iii.  51 
in  acute  myelitis,  viii.  485 
in  acute  synovitis,  vi.  705 
in  cerebral  injuries,  i.  658 
in  cerebral  tumors,  i.  (172 
in  multiple  neuritis,  viii.  421 
in  relapsing  fever,  iii    73 
in  the  insane,  iv.  67 
infantile  spinal,  v.  50(1*  ;   vi.  547 

atrophy  in,  v.  502,  505 

changes  in  the  cord,  v.  501 

changes  in  the  muscles,  v.  502 
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Paralysis. 
Pelvis. 


Parotid  gland  (continued)  : 

Patella  (continued)  : 

Pelias  berus.  vi.  174 

lympho-sarcoma  of,  v.  520 

wire  suture  of,  v.  527 

Peliosis,  ii.  285 

myxoma  of,  v.  519 

wounds  of.  v.  530 

rheumatica.  vi.  105 

sarcoma  of,  v.  520 

Patellar  tendon  reflex,  vi.  768 

Pellagra,  v.  535* 

wounds    and   new-growths  of,   v. 

Patents,  v.  532* 

causes,  v.  535 

518* 

Pathetic  nerve,  ii.  325  (Fig.) 

cerebrospinal  symptoms,  v.  535 

Parotid  lymphatic  glands,  viii.  392 

Pathological  growth,  iii.  400 (Fig.) 

cutaneous  symptoms  of,  v.  535 

Parotiditis,  or  parotitis,  v.  34* 

Pathophobia,  iii.  51 

diagnosis,  v.  536 

Parovarian  cysts,  v.  427 

Patient   and   physician,  confidential 

digestive  disturbances  in,  v.  535 

Parovarium,  v.  520* 

relations  between,  ii.  732 ;  v. 

symptoms  of,  v.  535 

Paroxysmal  hemoglobinuria,  iii.  458 

675 

treatment,  v.  536 

Parry's  disease,  v.  202 

consent  of,  to  examination  or  treat- 

Pelletierine, v.  772 

Pars  ciliaris  retina?,  v.  341 

ment,  v.  675 

Pellitory,  ii.  58  ;  v.  536* 

Parsley,  v.  520* 

Pau,  v.  533* 

wall,  v.  5:56* 

as  an  emmenagogue.  ii.  676 

Paullinia  sorbilis,  iii.  408  (Fig.) 

Pelodera  setigera  in  muscle,  v.  59 

constituents  of,  i.  233 

Pavilion  Spring,  Saratoga,  vi.  284 

Pelopaeus  lunatus,  v.  759  (Fig.) 

Parsnip,  i.  382 

Pavilions,  hospital,  plans  of,  iii.  706 

Pelosine,  v.  518 

constituents  of,  i.  233 

(Fig.) 

Pelvic   abscess,  operative   treatment 

Parson's  disease,  v.  202 

Pavement  epithelium,  ii.  709  (Fig.) 

of,  v.  547 

Parthenogenesis,  viii.  445 

Pavor  nocturnus,  vi.  473 

Pelvic  cellulitis,  v.  536* 

Parthenogenetic  ova,  vi.  437 

Pavy's  test  for  sugar  in  urine,  vii. 

and    pelvi-peritonitis,    differential 

Partial  fissures,  viii.  150  (Fig.) 

430 

diagnosis,  v.  541 

with  structural    correlatives,   viii. 

Paxillus  involutus,  iii.  284 

diagnosis,  v.  541 

152  (Fig.) 

Peabody,  George  L.,  on  antifebrin  or 

electricity  in,  ii.  654 

Partnerships,  medical,  v.  674 

acetanilide,  viii.  91 

operative  treatment,  v.  547 

Partridge-berry,  vii.  783  (Fig.) 

Peach-kernel  agaric,  iii.  275 

pathology,  v.  537 

Parturition.     See  Labor. 

Peach-meats,  i.  119  ;  ii.  79 

prophylaxis,  v.  544 

Parumbilical  vein,  vii.  612 

Peaches,  i.  120 

symptoms,  v.  539 

Parvidural  artery,  viii.  232 

Peanuts,  vi.  390 

terminations,  v.  540 

Parviu,  Theophilus,    on  pregnancy, 

Pearlash,  v.  793 

treatment,  v.  544 

vi.  1 

Pearl  disease,  vii.  313 

varieties,  v.  537 

on  the  obstetrical  forceps,  iii.  221 

Pearl  white,  i.  505 

Pelvic   hematocele,  i.    24  ;  iii.  451 

on  vaginismus,  vii.  587 

Pearson  Springs,  v.  534* 

(Fig.).     See  also  Hematocele, 

Parvoline,  vi.  63 

Peas,  vi.  390 

pelvic. 

Pasadena,  iv.  580 

Peaslee's  (E.  R.)  formula  for  nutri- 

Pelviperitonitis, v.  548* 

Paso  de  Robles  Springs,  v.  521* 

ent  enemata,  ii.  694 

actino- mycotic,  v.  550 

Pass  Christian,  Miss.,  climate  of,  v. 

Peaslee's  operation,  v.  202 

benignant,  v.  548 

184 

Peat-baths,  iii.  258 

diagnosis,  v.  551 

Passavant's  operation,  v.  202 

Peat  for  surgical  dressings,  i.  265 

etiology,  v.  548 

Pasteboard  splints,  vi.  608  (Fig.) 

Peckham,  Grace,  on  wormian  bones 

gonorrhceal,  v.  550 

Pastes,  arsenical,  i.  343 

and  fontanelles,  vii.  785 

infectious,  v.  549 

Pasteur's  fluid,  v.  202 

Pecquet,  cistern  of,  viii.  407  (Fig.) 

operative  treatment  of,  v.  547 

as  a  culture  medium,  iv.  772 

Pectin,  ii.  349 

pathology,  v.  548 

Pasteur's  micrococcus  in  sputum,  ii. 

Pectineus  muscle,  viii.  541  (Fig.) 

prognosis,  v.  552 

315 

anomalies  of,  v.  49 

prophylaxis,  v.  544 

Pasteur's  studies  in  fermentation,  iii. 

tenotomy  of,  vi.  777 

septic,  v.  549 

63 

Pectoral  lymphatic  glands,  viii.  403, 

symptoms,  v.  551 

Pasture  oak,  v.  271 

405 

syphilitic,  v.  550 

Patchouly,  ii.  307  ;  v.  571 

Pectoralis  major,  anomalies  of,  v.  41 

treatment,  v.  544 

Patella,  anatomy,  v.  521 

(Fig.)  ' 

tubercular,  v.  550 

caries  of,  v.  521 

Pectoralis  minimus,  v.  43 

varieties,  v.  548 

dislocations  of  the,  ii.  513  ;  v.  529 

Pectoralis  minor,  anomalies  of,  v.  42 

Pelvis,  v.  552*  (Fig.) 

fracture  of,  iii.  252  ;  v.  523 

(Fig.) 

anomalies  of  muscles  of,  v.  53 

cause  of  fibrous  union  in,  v.  525 

Pectoriloquy,  ii.  84 

articulations  of,  iv.  353  ;  v.  554 

complications,  v.  526 

aphonic,  v.  194 

axes  of  the,  v.  558 

diagnosis,  v.  525 

Pectus  carinatum,  ii.  80 

bones  of,  v.  552 

longitudinal,  v.  524 

Pediculidie,  v.  750 

canal  of,  v.  556 

loss  of  function  after,  v.  525 

Pediculosis,  v.  534*  (Fig.) 

cleft,  vii.  6 

Malgaigne's  hooks  in,  v.  528 

Pediculus  pubis,  v.  535  (Fig.),  751 

comparative  anatomy  of,  v.  560 

mechanism,  v.  524 

capitis,  v.  534  (Fig.),  751 

contusion  of  bones  of,  in  shot  in- 

oblique, v.  524 

vestimentoru.nl,  v.  534  (Fig.),  751 

juries,  viii.  13 

pathology,  v.  524 

(Fig.) 

development  of,  v.  558 

prognosis,  v.  525 

Pedipalpi,  v.  747  (Fig.) 

diameters  of,  iv.  352  (Fig.)  ;  v.  556 

symptoms,  v.  524 

Peduncle,  cerebral,  tumor  of,  symp- 

differences of  male  and  female,  v. 

treatment,  v.  526 

toms,  i.  673,  678 

553 

wire  suture  in,  v.  527 

of  corpus  callosum,  viii.  132  (Fig.) 

distribution  of  connective  tissue  in 

injuries  and  diseases  of  the,  v.  521* 

Peduncle    of   cerebellum,    viii.     128 

the,  v.  538 

(Fig.) 

(Fig.) 

fascia  of  the,  iii.  37  (Fig.) 

movements  of,  iv.  315 

Peduncular  sulcus,  viii.  125 

flat,  as  a  cause  of  dystocia,  iv.  335 

necrosis  of,  v.  521 

Pedunculus   cerebelli   anterius,  pre- 

justo  minor,  as  a  cause  of  dystocia, 

osteitis  of,  v.  521 

peduncle,  which  see. 

iv.  335 

osteosarcoma  of,  v.  523 

medius,  medipeduncle,  which  see, 

kyphotic,  as  a  cause  of  dystocia,  iv. 

rupture  of  the  ligamentum  patella?, 

viii.  128 

336 

v.  530 

posterius,  postpeduncle,  which  see, 

ligaments  of,  v.  554 

slipping  of  the,  viii.  354 

viii.  130 

measurements  of,  iv.  353  ;  v.  557 

treatment,  viii.  367 

Peenash,  iii.  261 

measurements  of  the  capacity  of, 

treatment  of,  in  amputation  at  the 

Pelade,  i.  124  (Fig.) 

iv.  334 

knee,  i.  169 

Pelamis  bicolor,  vi.  174 

osteomalacic  deformities  of,  as  a 

tumors  of,  v.  522 

Pelargonic  ether,  vi.  129 

cause  of  dystocia,  iv.  336 
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Pelvis. 
Petroleum. 


Periocular  cellulitis,  ii.  19 
Periodical  headache,  iii.  514 
Periodicity  in  disease,  v.  592* 

theories  in  explanation  of,  v.  59? 
Perioophoritis,  acute,  v.  400 

chronic,  v.  409 
Perioptometry,  v.  351  (Fig.) 
Periorchitis,  i'ii.  726 
Periosteitis,  or  periostitis,  i.  G03  ;  v. 
381 

of  the  lower  jaw,  iv.  248 

orbital,  v.  361 
Periosteo-osteomyelitis  following  am- 
putation, i.  153 
Periosteotonies,  vi.  175  (Fig.) 
Periosteum,  i.  600 

of  cranium  exposed,  viii.  Ill  (Fig.) 
Periphalangeal  cellulitis,  ii.  17 
Peripherad   and    peripheral,  use  of 

terms,  viii.  533 
Periproctitis,  iv.  186 
Perirectal  abscess,  i.  273 
Perirectal  cellulitis,  ii.  18 
Perirenal  connective  tissue,  inflam- 
mation of,  v.  583 
Perispermatitis,  iii.  726 
Perisplenitis,  vi.  602 

clinical  history,  vi.  602 

diagnosis,  vi.  602 

etiology,  vi.  602 

pathological  anatomy,  vi.  602 

prognosis,  vi.  602 

treatment,  vi.  602 
Perissology  in  anatomical  terminol- 
ogy, viii.  529 
Peristalsis,    intestinal,    ii.  450 ;    iv. 
162  (Fig.) 

agency  of,   in  the  production  of 
intussusception,  viii.  310 

in  smooth  muscular  tissue,  v.  73 
Perithecia  (of  ergot),  ii.  714 

of  mould  fungi,  vi.  327 
Pcrithecium,  formation  of  a,  by  cop- 
ulation, vi.  328  (Fig.) 
Perithyroiditis,  vii.  96 
Peritoneal  cavity,  effusion   of  chyle 

into  the.  viii.  83 
Peritoneum,  v.  536,  600*  (Fig.) 

development  of,  ii.  223  ;  v.  600 

dropsy  of,  i.  382 

germinating  cells  of  the,    v.    603 
(Fig.) 

inflammation  of  the,  v.  607 

minute  anatomy  of,  v.  603 

plicae  adiposa.1  of  the,  v.  604 

reflections  of  the,  v.  604 

transfusion  into  cavity  of  the,  vii. 
221 

tuberculosis  of,  vii.  309  (Fig.) 
Peritonitis,  acute  diffuse,  v.  607 

diagnosis,  v.  609 

pain  in,  v.  455 

etiology,  v.  607 

pathological  anatomy,  v.  607 

physical  signs,  v.  608 

prognosis,  v.  608 

symptoms,  v.  608 

treatment,  v.  009 

varieties  of,  v.  609 

adhesive,  v.  607 

and  intestinal  colic,  diagnosis   of, 
ii.  232 

chronic  diffuse,  v.  610 

in  a  horse,  autopsy,  vii.  651 

circumscribed,  v.  610 
and   pancreatic  cyst,  differential 
diagnosis,  v.  482 

complicating  dysentery,  ii.  553 

diarrhoea  in,  ii.  433 


Peritonitis  (continued) : 

exudative,  v.  607 

facies  of,  v.  682 

following  wounds  of  the  intestines, 
prevention  and  treatment  of, 
iv.  196 

from  perforation,  v.  609 

infantile,  v.  610 

latent,  \.  010 

leuksemic,  iv.  479 

pain  in,  ii.  231 

perforative,  and  intussusception, 
diagnosis  of,  viii.  322 

puerperal,  vi.  74.  80 

secondary,  v.  607 

traumatic,  i.  13 

tubercular,  v.  611 
Perityphlitis,  i.  734  ;  ii.  18  ;  iv.  186 

and  hip  disease,  diagnosis,  viii. 
350 

and  intussusception,  diagnosis  of, 
viii.  322 
Periurethral  cellulitis,  ii.  18 
Perivenous  cellulitis,  ii.  19 
Periwinkles,  v.  611*  ;  vi.  488 
Perkinism.  vii.  65 
Permanent  fissures,  viii.  150 
Permanganate  of  potassium,  iv.  638 

antidotal  action  of,  to  crotalus 
venom,,  viii.  450 

as  a  deodorant,  ii.  406 

as  an  emmenagogue,  ii.  677 

poisoning  by,  iv.  639 
Permanganate  process  of  water  anal- 
ysis, vii.  699 
Pernambuco  rubber,  i.  750 
Pernio,  ii.  93 

of  the  auricle,  i.  446 
Pernicious  anaemia,  i.  179.     See  also 
A  nam  in ,  idiopa  th  i<\ 

of  high  latitudes,  ii.  228 
Pernicious  intermittent  fever,  iv.  148 
Pernicious  remittent  fever,  iii.  78 
Peromelia,  vii.  8  (Fig.) 
Peroneal  artery,  anomalies  of,  i.  357 
Peroneo-calcaueus   interims    muscle, 

v.  51 
Peroneo-tibialis  muscle,  v.  51 
Peroneus  accessorius  muscle,  v.  50 
Peroneus  brevis,  anomalies  of,  v.  50 

tenotomy  of,  vi.  777 
Peroneus  longus,  iv.  471  (Fig.) 

anomalies  of,  v.  50 

tenotomy  of,  vi.  777 
Peroneus  qURTtUS,  v.  50 
Peroneus  quinti  digit],  v.  50 
Peroneus    tertius,    anomalies   of,    v. 

50 
Peronospora  lutea,  viii.  49 
Perosmic  acid,  poisoning  by,  v.  611* 
Peroxide  of  hydrogen,  iii.  746 
Perry  Springs,  v.  611* 
Persian  insect  powder,  v.  536 
Persian  yellow  berries,  i.  717 
Persians,  laws  of  marriage  among,  ii. 

273 
Personal  disinfection,  ii.  480 
Personal  identity.     See  Shidence. 
Personal  nomenclature,  v.  193 

in  anatomical  terminology,  viii.  517, 
525 
Personality,  double,  ii.  279 
Perspiration,  agents  which  promote, 
ii.  423 

daily  amount  of,  v.  612 

excessive,  iii.  775 

in  diabetes,  ii.  420 

increased  by  the  use  of  tobacco, 
viii.  553 


Perspiration  (continued) : 

nervous  mechanism  of,  v.  612 

physiology  of,  v.  612* 
Pertussis,  vii.  749.     See  also  Whoop- 
ing-cough. 
Peru,  balsam  of,   i.   46?  (Fig.)  ;    vi. 

390 
Peruvian  bark,  ii.  159  (Fig.) 
Peruvians,  ancient,  cranial  capacity 

of,  ii.  25 
Pes  anserinus  major,  ii.  328 

minor,  ii.  326 
Pes  cavus,  ii.  205 

contortus,  ii.  196  (Fig.) 

hippocampi,  viii.  142  (Fig.) 

planus,  ii.  205 
Pessaries,  v.  613*  (Fig.) 

Albert  Smith  retroversion,  v.  615 

anterior  support,  v.  614 

antevcrsion    and   anteflexion,   vii. 
450  (Fig., 

Conant's,  v.  620 

Cutter,  v.  619 

dangers  attending  the  use  of,  v. 
621 

external  support,  v.  614 

Gehrung  anteversion,  v.  617 

globe,  v.  618 

Graily  Hewitt  anteversion,  v.  619 

Hanks'  anterior  support,  v.  618 

Hodge  retroversion,  v.  616 

Hornby,  v.  619 

indications  for,  v.  613 

lateral  wing  expansion,  v.  614 

length  of  time  that  a,  may  be  left 
in  position,  v.  620 

lever,  v.  614 

management  of  patient  wearing  a, 
v.  615 

O'Leary  external  support,  v.  619 

retroflexion,  vii.  454  (Fig.) 

retroversion,  vii.  453  (Fig.) 

ring,  v.  614 

Skene's  anterior  support,  v.  618 

Skene's  cystocele,  i.  522  (Fig.) 

Skene's  vesico-vaginal    fistula,  v. 
619 

stem,  v.  615,  619 

Thomas'  bulb  retroversion,  v.  617 

Thomas'  galvanic  stem,  v.  620 

Thomas'  hinge-cup  anteversion,  v. 
018 

wedge-shaped,  v.  615 

Zwenck's,  v.  619 
Pestilentia,  v.  699 
Pestilential  fever,  iii.  95 
Pest  is,  v.  699 
Petals  sheados,  v.  325 
Pelasites.  ii.  250 
Petechia',  ii.  285 

in  haemophilia,  iii.  462 
Petechial  fever,  ii.  37 
Peters,  John  C,  on  Isle  of  Wight, 
vii.  762 

on  Thomsonianism  and  Perkinism, 
vii.  63 
Petersen's  bag,  v.  202 
Peterson,  Frederick,  on  cephalocele, 

viii.  244 
Petersthal,  v.  021* 
Petit  mal,  ii.  701 
Petit,  canal  of,  vi.  348;  vii.  678 

triangle  of,  i.  11 
Petit's  method,  v.  202 

tourniquet,  i.  147  (Fig.) 
Petrifaction,  i.  743 
Petrissage,  iv.  045 
Petrolatum,  v.  621* 
Petroleum  benzin  or  ether,  i.  487 
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Petroleum. 
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Phthisis  (continued) : 

laryngeal,  iv.  394  (Fig.).  427 

tracheotomy  i",  vii.  164 
miners',  iv.  597 
pulmonary,  v.  060 
age,  sex,  and  occupation  in  the 

causation  of,  v.  662 
arrest  in  progress  of,  during  peri- 
odical anamnesia,  ii.  278 
cavities  in,  vii.  302 
climates   suitable   for   the  treat- 
ment of,  iii.  533 
climatic  relations  of,  ii.  191 
climatic    treatment    of,    in    the 

Adirondacks,  i.  81 
clirnatotherapy       of      Colorado 

Springs  in,  ii.  241 
contagion  in,  v.  662 
cough  in,  v.  663 
cough  of,  relieved  by  gargle,  ii. 

315 
diagnosis,  v.  664 
digestive  disturbances  in,  v.  664 
etiology,  v.  661 
expectoration  in,  v.  663 
fever  in,  v.  663 
gaseous  enemata  in  the  treatment 

of,  v.  659*  (Fig.) 
geographical  distribution  of,  v. 

662 
haemoptysis  in,  v.  663 
heredity  in,  v.  662 
historical  sketch,  vii.  279 
in  armies,  i.  329 
in  the  West  Indies,  vii.  738 
influence  of  race  and  nationality 

upon,  viii.  431 
inhalations  in  the  treatment  of, 

iv.  40 
injections  into  cavities  in,  iv.  604 
laryngeal  symptoms  in,  v.  664 
nature  of,  v.  660 
pathology,  vii.  298  (Fig.) 
physical  signs  of,  v.  664 
predisposition  to,  v.  662 
prognosis,  v.  665 
sputum  of,  ii.  315,  770 
symptoms,  v.  662 
transfusion  in,  vii.  219 
treatment,  v.  665 
stone-cutters',  iv.  597 
Phydippus  tripunctatus,  v.  747  (Fig.) 
Phylloxera    vastatrix,    reproduction 

of,  viii.  445 
Phymata,  i.  597  ;  vii.  280 
Phynylmethylcarbonyle,      hypnotic 

action  of ,  iii.  787 
Physalin,  i.  116,  486 
Physalis  alkekengi,  i.  116,  486 
Physeter  macrocephalus,  v.   75  ;  vi. 
520 
ambergris  found  in.  i.  127 
Physetoieic  acid,  i.  61 
Physical  cold,  ii.  226 
Physical  examination  of  the  chest,  ii. 

80  (Fig.) 
Physical  measurements,  v.  667*  (Fig. ) 
Physical  training  in  childhood,  ii.  96 
Physicians,  charges  of,  liability  for, 
v.  674 
diseases  of,  v.  279 
horses  for,  vii.  603 
relation  of,  to  the  law,  v.  673 
vehicles  for,  vii.  602 
Physick's  tonsillotome,  vii.  142 (Fig.) 

wooden  hip-splint,  v.  377  (Fig.) 
Physiognomy,  medical,  v.  677*.     See 
also  Fades. 
of  color-blindness,  ii.  244 


Physiognomy  (continued) : 

of  heart  disease,  ii.  85 

of  ovarian  disease,  v.  682 

of  pain,  iii.  9 

of  peritonitis,  v.  682 
Physiological  cold,  ii.  226 
Physiology.     See  Biology. 
Physometra,  i.  23 
Physomonas  socialis,  encystment  of, 

viii.  440  (Fig.) 
Physosterin,  i.  742 
Physostigma    cylindrospermum,     i. 
743 

venenosum,  i.  742  (Fig.)  ;  vi.  390 
Physostigmine,  i.  72,  742 

as  a  myotic,  v.  97 

salicylate,  i.  743 
Phvtelephas  maerocarpa,  i.  304 
Phytolacca,  v.  769  (Fig.) 
Pliytolaccic  acid,  v.  769 
Phvto-parasites,  v.  516 
Pia  (a  membrane  of  the  brain),  viii. 
Ill  (Fig.) 

lesions  of,  in  insanity,  iv.  70 

spinal,  viii.  477 

vascular   envelope   of   brain,    viii. 
118  (Fig.) 
Pian,  iii.  255 
Pianists'  cramp,  vi.  35 
Piarachnoid  (membrane  of  the  brain), 

viii.  Ill  (Fig.) 
Picea  excelsa,  vii.  334 
Pick's  gelatine,  ii.  93 
Picraena  excelsa,  vi.  127  (Fig.) 
Picric  acid,  antiseptic  efficacy  of,  i. 
253 

as  a  fixing  agent,  iii.  663 

germicidal  action  of,  iii.  326 
Picro-carmine  for  staining,  iii.  674 
Picropodophyllin,  v.  737 
Picrotoxin,  i.  72  ;  v.  686*  (Fig.) 

action  and  use  of,  v.  686 
Piebald  negroes,  i.  101 
Piebald  skin.     See  Vitiligo. 
Piedra,  iii.  479  (Fig.) 
Pie-plant,  vi.  222 
Pigeon-breast,  ii.  80 
Pigmentary  metamorphosis,  v.  687* 
(Fig.) 

results  of,  v.  690 

varieties  of,  v.  687 
Pigmentation,  biliary,  v.  689 

extraneous,  v.  689 

hematogenous,  v.  687 

in  cicatrices,  ii.  157 

in  jaundice,  iv.  238 

of  the  skin,  ii.  97 
Pigmented  epithelium,  ii.  710  (Fig.) 
Pigments,  animal,  ii.  247 

in  connective-tissue   cells,   ii.    271 
(Fig.) 

urinary,  vii.  416 
Pilcher,  James  E.,  on  transportation 
of  the  disabled  on  land,  vii.  222 
Pilcher,  Lewis  S.,  on   tracheotomy, 

vii.  159 
Piles,    iii.    472.     See    also    Jlcemor- 

rhoids. 
Pills,  iv.  698 

asafoetida,  i.  382 

Blaud's,  iv.  224 

compound  antimony,  i.  245 

compound  cathartic,  ii.  234  ;  vi.  104 

compound  iron,  iv.  224  :  v.  98 

compound,   of  galbanum,   i.   382  ; 
iii.  287 

compound  rhubarb,  vi.  224 

Griffith's,  iv.  224 

Lady  Webster's,  i.  122 


Pills  (continued) : 

of  aloes,  i.  122 
and  asafcetida,  i.  122,  382 
and  iron,  i.  122 
and  mastich,  i.  122 
and  myrrh,  i.  122  ;  v.  98 

of  iodide  of  iron,  iv.  225 

of  opium,  v.  325 

of  phosphorus,  v.  642 

Plummer's,  i.  245 

rhubarb,  vi.  224 

Vallet's  ferruginous,  iv.  224 
Pilocarpine,  i.  72  ;  iv.  234  ;  viii.  452 

and  atropine,  antagonism  of,  vi.  165 

as  a  myotic,  v.  97 

as  an  antidote  to  crotalus  venom, 
viii.  451 

as  an  expectorant,  ii.  767 

diaphoretic  action  of,  ii.  426 

hypodermatic  use  of,  iii.  795 

in  diseases  of  the  auditory  nerve 
and  internal  ear,  i.  437 
Pilocarpus pennatifolia.iv.  233(Fig.); 

viii.  452 
Pilula?.     See  Pills. 
Pimenta  officinalis,  i.  118  (Fig.)  ;  ii. 

196 
Pimentelia,  ii.  159 
Pimpinella  anisum,  i.  232  (Fig.) 

magna,  i.  722 

nigra,  i.  722 

saxifraga,  i.  722 
Pine  bolete,  iii.  279  (Fig.) 
Pine-needle  baths,  i.  463 
Pine,  oleo-resin  of,  vii.  333 
Pineal  body,  viii.  133,  175 

development  of,  i.  638 
"  Pinhole  os  "  as  a  cause  of  dysmen- 

orrho?a,  ii.  557 
Pink,  carnation,  v.  690* 
Pink-gill  mushroom,  iii.  277  (Fig.) 
Pinkroot,  v.  690*  (Fig.) 
Pinna,  anatomy  and  physiology  of, 

i.  443  (Fig.) 
Pinus  abies,  v.  691 

australis,  vii.  333 

balsamea,  iii.  164 

excelsa,  v.  691 

laricio,  vii.  333 

maritima,  vii.  333 

picea,  v.  691 

pinaster,  vii.  333 

sylvestris,  vii.  333 

tseda,  vii.  333 
Pin-worm,  v.  133  (Fig.)  ;  vii.  792 

ovum  of,  iv.  795  (Fig.) 
Pipe-smoking,  effects  of,  viii.  551 
Piper  angustifolium,  iv.  676  (Fig.); 
v.  569 

betle,  v.  569 

cubeba,  ii.  346  (Fig.) 

longum,  v.  569 

methysticum,  i.  452 

nigrum,  v.  568  (Fig.) 

omcinarum,  v.  569 
Piperin,  v.  569 
Piperonylic  acid,  ii.  310 
Pipmenthol,  v.  571 
Pipsissewa,  v.  690*  (Fig.) 
Pique  (sand-flea),  v.  756  (Fig.) 
Pirate  bugs,  v.  752  (Fig.) 
Pirates  biguttatus,  v.  752 
Pirogoff's  amputation,  i.  166  (Fig.)  ; 
v.  202 

instruments    used  in   the  radical 
cure  of  hernia,  iii.  632  (Fig.) 
Pirola  rotundifolia,  v.  691  (Fig.) 
Piscidia  cartbaginensis,  iv.  236 

erythrina,  iv.  236  ;  v.  326  ;  vi.  390 
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Placid  In. 
PoImoiis. 


Plexus  (continued) : 

hypogastric,  viii.  511 

intestinalis  subinucosus,    viii.   511 
(Fig.) 

lumbar,  composition  of,  vi.  598 

lumbo-sacral,  vi.  59G  (Fig.) 

lymphatic.     Sec  Lymphatic  plexus. 

Meissner's,  iv.  171  i,Fig.)  ;  viii.  511 
(Fig.) 

myentericus,  viii.  511  (Fig.) 

occipito-basilar,  viii.  242 

sacral,  composition  of,  vi.  598 

solar,  viii.  510  (Fig.) 

superior  aortic,  viii.  509 

venosus  hvpoglossi,  viii.  242 

visceral,  of  the  sympathetic,   viii. 
510 
Pli  de  passage,  viii.  159,  note.     See 

also  Gyral  inthmux. 
Plica  polonioa,  v.  534 

salpiugo-palatina,  ii.  730 

salpingo-pharyngea,  ii.  730 
Plombieres,  v.  725* 
Plug,    laminated    epithelial,    in    the 

auditory  canal,  i.  419 
Plum  mushroom,  iii.  276 
Plumbers,  diseases  of,  v.  280 
Plumbing,    efficiency  of  the   water- 
seal,  iii.  427 

general  principles  of,  iii.  420  (Fig.) 

grease-traps,  iii.  440 

instant  removal  of  waste,  iii.  427 

lavatories,  iii.  438 

sanitary  inspection  of,  vi.  276  (Fig.) 

siphonage,  iii.  428 

slop-hoppers,  iii.  442 

specifications,  iii.  444 

thorough  ventilation,  iii.  428 

traps,  iii.  429 

urinals,  iii.  442 

water-closets,  iii.  441 

water-supply,  iii.  442 
Plumbism,  iv.  462.     See   also   Lead 
poisoning. 

and   general  paresis,  diagnosis  of, 
iv.  110 
Plummer's  pills,  i.  245 
Plums,  i.  120 
Plunge-baths,  i.  466 
Plunket's  caustic,  i.  343 
Pneumatic  cabinet,  iv.  38 
Pneumatic  chamber,  i.  81  ;  iv.  37 
Pneumatosis,  ii.  678 

of  the  retinal  veins,  a  sign  of  death, 
ii.  37 

vascular,  pathogeny  of,  i.  557 
Pneumatotherapeuties,  i.  81  (Fig.) 
Pneumococcus,    iv.    792   (Fi£.)  ;    v. 
725*  ;  vi.  337 

method  of  staining,  iv.  765 
Pneumogastric  nerve,  ii.  329  (Fig.) 

abdominal  branches  of  the,  ii.  331 

cardiac  branches  of  the,  ii.  331 

communication  of,  with  hypoglos- 
sal, iii.  796 

gastric  branches  of  the,  ii.  331 

(esophageal  branches  of  the,  ii.  331 

pulmonary  branches,  ii.  331 
Pneumo-hydrothorax,  voice  echo  in, 

ii.  84 
Pneumonia  and  atelectasis,  differen- 
tial diagnosis  of,  i.  409 

caseous,  300  (Fisr.) 

catarrhal,  iv.  593  ;  v.  725  (Fig.) 

cold  bath  in,  ii.  231 

complicating  cerebro-spinal  menin- 
gitis, ii.  47 

complicating  relapsing  fever,  iii.  74 

contusion,  iv.  002 


Pneumonia  (continued)  : 

croupous,  iv.  590  (Fig.) 
diagnosis,  iv.  592 
etiology,  iv.  590 
morbid  anatomy,  iv.  591 
physical  signs,  iv.  592 
prognosis,  iv.  592 
symptoms  and  course,  iv.  591 
treatment,  iv.  592 

embolic,  iv.  595 

hypostatic,  iv.  594 

in  children,  v.  725*  (Fig.) 

influence  of  race  and  nationality 
upon,  viii.  432 

interstitial,  iv.  594  (Fig.) 

intra-pulmonarv  injections  in,  iv. 
605 

lobar,  iv.  590  (Fi<r.) 

lobular,  iv.  593;  v.  725  (Fig. ) 

micro-organisms  in,  ii.  283  ;  v.  725 

pain  in.  v.  454 

scoopers',  iv.  597 

secondary,  in  diphtheria,  ii.  471 

sputum  of.  ii.  315.  769 

varieties  of,  iv.  589 
Pneumonokoniosis,  iv.  597 

classification,  iv.  597 

definition,  iv.  597 

diagnosis,  iv.  600 

etiology,  iv.  599 

history,  iv.  597 

pathology  and  morbid  anatomy,  iv. 
597 

prognosis,  iv.  600 

symptoms,  iv.  599 

synonym,  iv.  597 

treatment,  iv.  600 
Pneumorrhagia,  iii.  465  , 
Pneumothorax,  pain  in,  v.  454 
Pneusis  pertussis,  vii.  749 
Poaya,  iv.  207 
Poculum  Diogenis,  iii.  488 
Podagra,  iii.  370 
Podeicoma,  iii.  284  (Fig.) 
Podophyllin,  iv.  461  ;  v.  737 ;  vi.  104 

as  a  cholagogue,  ii.  110 
Podophvllinic  acid,  v.  737 
Podophyllotoxin,  v.  737  ;  vi.  104 
Podophyllum,  iv.  461  ;  v.  736*  (Fig.); 

vi.  104 
Pcecilonymy  in  anatomical  terminol- 
ogy, viii.  517,  528 
Pogostemon  patchouly,  v.  571 
Poikolocytes,  i.  569 
Pointed  condyloma,  ii.  260  (Fig.) 
Points,  painful,  in  facial  neuralgia, 

iii.  17 
Poison  ivy,  iv.  232 

nut,  v.  267  (Fig.) 

oak,  iv.  232 

sumach,  iv.  233 
Poisoning.     See  Evidence. 

and  cholera,  differential  diagnosis 
of,  ii.  133 

antidotes  in,  i.  240 

by  acids,  i.  61 

by  aconite,  i.  68 

by  ammonia,  i.  137 

by  arsenic,  i.  344 

by  arseniuretted  hydrogen,  i.  346 

by  atropine,  i.  486 

by  barium  salts,  i.  475 

by  belladonna,  i.  486 

by  bismuth,  i.  504 

by  bread  pudding,  vi.  69 

by  brucia,  i.  710 

by  cadmium,  i.  732 

by  carbolic  acid.  i.  61,  758  ;  v.  638 

by  carbon  monoxide,  i.  760 


Poisoning  (continued)  : 
by  carbonic  acid,  i.  762 
by  carbonic  oxide,  ii.  171 
by  cheese,  vi.  68 
by  fish,  vi.  68 
by  iron,  iv.  230 
by  lead,  iv.  462 
by  manganese,  iv.  639 
by  mercury,  iv.  744 
by  milk,  vi.  6S 
by  mineral  acids,  i.  61 
by  nitrate  of  potassium,  v.  796 
by  nitrobenzene,  v.  191 
by  mix  vomica,  v.  269  ;  vi.  665 
by  opium,  v.  333 
by  oxalic  acid,  i.  61  ;  v.  441 
by  perosmic  acid,  v.  (ill 
by  phenol,  v.  638 
by  phosphorus,  v.  042 
by  potassium  chlorate,  v.  796 
by  ptomaines,  vi.  06 
by  sausages,  vi.  67 
by  sewer-air,  vi.  433 
by  silver,  vi.  450 
by  snails,  vi.  489 
by  strychnine,  v.  269  ;  vi.  665 
by  tartaric  acid,  i.  61 
by  thallium,  vii.  52 
by  tin,  vii.  101 
by  tobacco,  viii.  553 
chemical  examination  of  the  body 

in  cases  of,  v.  763 
chronic,  in  the  etiology  of  cirrho- 
sis, ii.  175 
chronic  metallic,  water  treatment 

of,  i.  464 
diagnosis  of,  v.  762 
in  reference  to  the  distinction  of 

degrees  in. murder,  v.  738 
legal  aspects  of  the  subject,  v.  737* 
mineral,  neuralgia  in.  v.  153 
physician's  legal  duty  in  cases  of, 

v.  739 
post-mortem  indications  of,  v.  762 
statistics  of,  v.  760 
suicidal,  vi.  679 
treatment  of,  v.  762 
Poisonous  fungi,  iii.  281  (Fig.) 
Poisonous  insects,  v.  741*  (Fig.) 
atrophy  of  eyelid   following   bite 

of,*  ii.  785 
malignant  cellulitis  from  bites  of, 

ii.  20 
Poisonous   reptiles,    vi.    165   (Fig.); 

viii.  449 
malignant  cellulitis  from  bites  of, 

ii.  20 
Poisons,    v.    760*.     See    also   under 

Poisoning. 
absorption  of,  v.  761 
absorption  and  distribution  of,  in 

both  acute  and  chronic  cases, 

v.  764* 
actions  of,  v.  761 
advertisement  and  sale  of,  v.  728 
chemical  examination  for,  v.  763 
circumstances   modifying   the   ab- 
sorption of,  v.  764 
classification  of,  v.  761 
for  legal  uses,  v.  737 
disposition  of,  after  absorption,  v. 

765 
elimination  of,  v.  762 

through  purgatives,  vi.  105 
fatty  degeneration  induced  by,  iii. 

47 
in  the  etiology  of  insanity,  iv.  56 
laws  concerning  the  sale  of,  i.  295 
legal  definition  of,  v.  737 
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Poke  root. 
Pott's  dlttease. 


Position,  foetal,  diagnosis  of,  iv.  363  ; 

v.  274 
Post,  Abner,  on   congenital  malfor- 
mations of  the  penis,  v.  561 
on  gonorrhoea,  iii.  355 
on  herpes  progenitalis,  iii.  644 
on  impacted  calculus  in   the  ure- 
thra, vii.  392 
on  injuries  of  the  penis,  v.  564 
on  modifications  of  micturition  in 

disease,  iv.  807 
on  new-growths  of  the  penis,  v.  565 
on  phimosis,  v.  639 
on  priapism,  vi.  31 
on  stricture  of  the  urethra,  vii.  393 
Postanal  gut,  v.  166 
Postbrachia  of  the  corpora   quadri- 

gemina,  viii.  184 
Postbrachiuin,  viii.  130  (Fig.) 
Postcalcarine  fissure,  viii.  152  (Fig.) 
Postcentral  gyre,  viii.  152  (Fig.) 
Postcentral  fissure,  viii.  152  (Fig.) 
Postcerebellar  veins,  viii.  240 
Postcerebral  artery,  viii.  235 

branches  of,  viii.  236 
Postcerebral  veins,  viii.  240 
Postchoroid  arteries,  viii.  235 
Postcommissure,  viii.  131  (Fig.) 
Postcommunicant  artery,  viii.  235 
Postcondyloid  emissary,  viii.  242 
Postcornu,  viii.  140  (Fig.) 
Postcornual  vein,  viii.  238 
Postcribrum    (posterior     perforated 

space)  viii.  132  (Fig.) 
Postdural  artery,  viii.  232 
Post-epileptic  mental  state,  ii.  703 
Posterior  commissure,  viii.  131 
Posterior   horn  of   lateral  ventricle, 

viii.  140 
Postero-parietal  fissure,  viii.  156 
Postforceps,  viii.  137  (Fig.) 
Postfrontal  branch  of  the  precerebral 

artery,  viii.  234 
Postfrontal  lobe,  viii.  147  (Fig.) 
Postgeniculum,  viii.  131  (Fig.) 
Posthalamic  arteries,  viii.  235 
Postheetomy,  ii.  172 
Post-hemiplegic  chorea,  ii.  142 
Posthypophysis,  viii.  133 
Postinsula,  viii.  160  (Fig.) 
Post-mortem  changes,  ii.  387 
Post-mortem   examinations,  v.   783* 
(Fig.) 
external  inspection,  v.  784 
general  considerations,  v.  783 
law  of,  v.  792* 
method  of  making,  v.  784 
of  the  brain,  v.  789 
of  the  genital  organs,  v.  788 
of  the  heart,  v.  7si; 
of  the  lungs,  v.  786 
of  the  spinal  cord,  v.  791 
of  the  spleen,  v.  787 
of  the  stomach  and  intestines,  v. 787 
of  the  urinary  tract,  v.  787 
opening  the  abdomen,  v.  787 
opening  the  thorax,  v.  785 
synonyms,  v.  783 
veterinary,  vii.  641  (Fig.) 
cattle,  vii.  649 
field  autopsies,  vii.  650 
general  inspection,  vii.  642 
horse,  vii.  641 
primary  incision,  vii.  642 
records  of  autopsies,  vii.  651 
small  animals,  vii.  641,  650 
truck  for,  vii.  641 
Post-mortem  rise  of  temperature,  iii. 
595 


Post-mortem  wounds,  ii.  515* 
Postoblongata,  viii.  123  (Fig.) 
compared  with  my  el,  viii.  124 
dorso-mesal  column  of,  viii.  125 
Postoccipital  fovea,  viii.  152  (Fig.) 
Postoperculum,  viii.  161  (Fig.) 
Postoptic  ganglia,  viii.  176 
Postparietal  branch  of  the  medicere- 

bral  artery,  viii.  235 
Postparoccipital    fissure,     viii.     152 

(Pig.) 
Post-partum  changes  in  the  uterus, 

viii.  572 
Post-partum  hemorrhage,  iv.    347  ; 
vi.  73 
compression  of  the  abdominal  aor- 
ta in,  i.  358 
Postpartum  regeneration  of  mucosa 

uteri,  ii.  393  (Fig.) 
Post-partum  shock,  vi.  70 
Postpeduncle,  viii.  128  (Fig.) 
Postperforant  vein,  viii.  238 
Postramus   of  arbor,  viii.  127  (Fig.) 
Postsemilunar  lobe    of  cerebellum, 

viii.  126  (Fig.) 
Posture,  diagnostic   significance  of, 
v.  684 
in  the  treatment  of  retroversion  of 
the  uterus,  vii.  452  (Fig.) 
Postvermis  of  cerebellum,  viii.   127 

(Fig.) 
Potain's  aspirator,  i.  389  (Fig.) 
mixer  for  blood-counting,  iii.  687 
(Fig.) 
Potash,  caustic,  ii.  5  ;  v.  793 

germicidal  action  of,  iii.  326 
Potassa,  v.  793 
cum  cake  (Vienna  paste),  ii.  5  ;  v. 

793 
sulphurated,  vi.  681 
Potassic  acetate,  v.  794 
arsenite,  i.  343 
boro-tartrate,  v.  795 
carbonate,  acid,  v.  793 

normal,  v.  793 
chlorate,  v.  796 
citrate,  normal,  v.  794 
cyanide,  ii.  350 
hydroxide,  v.  793 
iodide,  iv.  203 
nitrate,  v.  795 
nitrite,  v.  190 
permanganate,  iv.  638 
tartrate,  acid,  v.  795 

normal,  v.  795 
sulphate,  normal,  v.  795 
sulphite,  normal,  vi.  682 
Potassio-ferric  tartrate,  iv.  227 
Potassio-sodic  tartrate,  v.  794 
Potassio-sulpliate  of  aluminium,  i.126 
Potassium,  v.  792* 
acetate,  v.  794 

germicidal  action  of.  iii.  326 
and  sodium  tartrate,  iv.  459  ;  vi.  102 

as  a  cholagogue,  ii.  110 
arsenite,  antiseptic   efficacy  of,   i. 
255 
germicidal  action  of,  iii.  326 
bicarbonate,  v.  793 
bichromate,  ii.  154 
antiseptic  efficacy  of,  i.  254 
germicidal  action  of,  iii.  326 
binoxalate,  v.  441 
bitartrate,  v.  795  ;  vi.  102 
bromide,  i.  697 
as  a  motor  depressant,  v.  27 
as  an  eminenagogue,  ii.  678 
carbonate,  v.  793 

antidotal  value  of,  i.  242 


Potassium  (continued): 
chlorate,  v.  796 
germicidal  action  of,  iii.  326 
poisoning  by,  v.  796 
chromate,  germicidal  action  of,  iii. 

326 
citrate,  v.  794 

diaphoretic  action  of,  ii.  425 
cyanide,  ii.  350 

antiseptic  efficacy  of,  i.  254 
disposition  of,  in  the  body  after 
absorption,  v.  765 
ethylate,  use  of,  as  a  caustic,  ii.  6 
ferroeyanide,    antidotal   value  of, 

i.  '243 
general    medicinal    properties    of 

compounds  of,  v.  792 
hypophosphite,  iii.  799 
indoxylsulpliate,  v.  262  ;  vii.  416 
in  urine,  vii.  420 
iodide,  iv.  203 
antiseptic  efficacy  of,  i.  255 
germicidal  action  of,  iii.  326 
iodohydrargyrate  of,  iv.  742 
medicinally  used  compounds  of,  v. 

792 
myronate,  v.  76 
nitrate,  v.  795 

germicidal  action  of,  iii.  326 
poisoning  by,  v.  796 
nitrite,  v.  190 

permanganate,  antidotal  action  of, 
to  crotalus  venom,  viii.  450 
antiseptic  efficacy  of,  i.  254 
as  a  deodorant,  ii.  406 
as  an  eminenagogue,  ii.  677 
germicidal  action  of,  iii.  326 
in  antiseptic  surgery,  i.  264 
poisoning  by,  iv.  639 
salts,  diuretic  action  of,  ii.  523 
skataxyl  sulphate,  vii.  415 
sulphate,  v.  795 
sulphite,  vi.  682 
tartrate,  v.  795 
tartrate  of  iron  and,  iv.  227 
Potato,  i.  486 

starch  of,  vi.  618  (Fig.) 
sweet,  iv.  236 
Potato-cultures,  iv.  771  (Fig.) 
Potato-paste  as  a  culture  medium,  iv. 

772 
Potential  cauteries,  ii.  4 
Potentilla  sylvestris,  vi.  152 
Potter,  William  Henry,  on  teeth,  vi. 

741 
Potters,  diseases  of,  v.  280 
Pott's  boss,  v.  202 
Pott's  disease,  v.  796*  (Fie.) 
abscess  in,  v.  801  ;  vi.  532 
and  hip  disease,  diagnosis,  viii.  350 
and    non-inflanimatory    curvature 
of  the  spine,  diagnosis  of,  iv. 
321 
and  sacro-iliac  disease,  differential 

diagnosis,  vi.  241 
and  spinal  neuromimesis,  diagno- 
sis of,  v.  174 
apparatus  for,  v.  371  (Fig.) 
arthropathies  in,  i.  373 
attitude  in,  v.  799 
cervical,  v.  121 

compression  myelitis,  viii.  487 
course,  v.  802 
definition,  v.  796 
deformity  in,  v.  801 
diagnosis,  v.  803 
dislocation  of  clavicle  in,  ii.  178 
etiology,  v.  797 
faulty  appliances,  v.  811 
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Pott's  disease. 
Psoas  abscess. 


Prevermis   of    cerebellum,  viii.    127 

Prolapsus     cerebri,     distinct    from 

Proto-vertebra?,  ii.  223  ;  iii.  176 

(Fig.) 

hernia  cerebri,  viii.  245 

Protozoa  in  dysentery,  vi.  341 

Prevertebral  muscles,  anomalies  of, 

Promontory  of  the  cochlea,  ii.  563 

in  malaria,  vi.  341 

v.  40 

(Fig.) 

Proud  flesh,  iii.  381 

Priapism,  vi.  31* 

Pronation,  lengthening  of  arm  in,  ii. 

Provertebne,  v.  69 

after  circumcision,  treatment  of,  ii. 

647  (Fig.) 

Proximad    and     proximal,    use    of 

174 

Pronator  pedis,  v.  51 

terms,  viii.  536 

Prickle  cells,  ii.  711  (Fig.) 

Pronator  quadratus,  anomalies  of,  v. 

Prudden.  T.   .Mitchell,  on  cartilage, 

Prickly  ash,  i.  383 

46  (Fig.) 

i.  784 

Prickly  heat,  v.  1 

Pronator  radii  teres,  anomalies  of,  v. 

on  cells,  ii.  13 

Primitive  band  of  a  nerve,  v.  143 

45 

on  connective  tissue,  ii.  270 

dislocations,  ii.  4^1 

Pronephros,  development  of  the,  iii. 

on  endothelium,  ii.  689 

optic  vesicles,  ii.  781 

179 

on  epithelium,  ii.  709 

streak,  i.  301  (Fig.),  530 

Pronuclei,  fusion  of  the,  iv.  7  (Fig.) 

on  fat-tissue,  iii.  44 

formation  of  the,  iii.  171  (Fig.) 

Pronucleus,  male,  formation  of,  iv. 

on  histology  of  bone.  i.  598 

Prince,    Morton,    on    thought-trans- 

5 (Fig.) 

on  protoplasm,  vi.  52 

ference  or  telepathy,  vii.  79 

Propenylic  alcohol,  iii.  349 

Prune,  vi.  52* 

Prince's  feather,  i.  505 

Propeptone  in  urine,  vii.  421,  426 

Prune-juice  expectoration,  ii.  315 

Prince's  operation,  v.  202 

Propylamine,  vi.  39 

Prunus  amygdalus,  i.  118  (Fig.) 

Prince's  pine,  v.  C90  (Fig.) 

not  trimethylamine,  vii.  253 

domestica,  vi.  52 

Princess  water,  ii.  308 

Prosencephal,  ii.  321  ;  viii.  134  (Fig.) 

institia,  vi.  52 

Principal  meridians,  i.  52 

Prosencephalon,    ii.    321  ;    viii.    134 

laurocerasus,  iv.  457 

Principal  points,  in  refraction,  i.  41 

(Fig.) 

nana,  i.  120 

Prinos  verticillatus,  i.  105 

development  of,  i.  638 

serotina,  ii.  79 

Printers,  diseases  of,  v.  280 

Prosocadc,  viii.  140  (Fig.) 

virginiana,  ii.  79 

Prionidus  cristatus,  v.  752 

Prosodiencephal,  viii.  130 

Prurigo,  vi.  53*  (Fig.) 

Prisons,   sanitarv  inspection  of,   vi. 

Prosopalgia,  iii.  16 

Pruritus,  vi.  54*,  396 

270 

Prosoterma.  viii.  132  (Fig.) 

aui,  i.  285 

Pritchard's  method  of  gold  staining, 

Prostate  gland,  vi.  39*  (Fig.) 

auris,  i.  449 

iii.  680 

calculi  of,  ii.  259  ;  vi.  52 

genitalium,  vi.  54 

Privileged    communications    of   pa- 

hypertrophy of,  vi.  44 

hiemalis,  vi.  54 

tient  to  physician,  ii.  732 

condition  of  the  urine  in,  vi.  46 

localis,  vi.  54 

Privy-pits  and  privy-vaults,  vi.  407, 

diagnosis,  vi,  47 

palmaris  et  plantaris,  vi.  54 

418 

etiology,  vi.  44 

pudendi  muliebris,  vi.  54 

disinfection  of,  ii.  480 

hasmaturia  in,  vi.  47 

universalis,  vi.  54 

Proamnion,  vi.  31*  (Fig.) 

natural  history,  vi.  45 

vulvae,  vii.  692 

Probe  for  aural  examinations,  ii.  577 

operative  treatment  of,  vi.  50 

warm  baths  for  the  relief  of,  i.  478 

(Fig.) 

pathology,  vi.  44 

Prussian  blue  for  staining,  iii.  681 

uterine,  use  of,  iii.  420  (Fig.) 

physical  examination,  vi.  47 

Prussic  acid,  ii.  79  ;    iii.   738*.     See 

Processes,  ciliary,  iv.  214 

symptomatology,  vi.  45 

also  Hydrocyanic  acid. 

Processus  folianus,  vii.  338  (Fig.) 

treatment,  vi.  48 

Psalterium,  viii.  139 

Proctitis,  iv.  186 

vesical  calculus  resulting  from, 

Psammoma   involving  the   auditory 

treatment  of,  ii.  437 

vi.  46 

and  facial  nerves,  i.  441 

Proctotomy,  i.  281  (Fig.) 

inflammation  of,  vi.  40.     See  also 

of  the  optic  nerve,  ii.  812 

Proencephalocele,  ii.  682 

'               Prostatitis. 

Pseudaconine,  i.  67 

Proencephalon,  i.  655  ;  ii.  781  (Fig.) 

injuries  and  wounds  of,  vi.  40 

Pseudaconitine,  i.  67 

Professional  neuroses,  vi.  32*  (Fig.) 

lymphatic  vessels  of,  viii.  398 

Pseudamnesia,  iv.  709 

definition,  vi.  32 

malformations  of,  vi.  39 

Pseudarthrosis,  iii.  242 

forms,  vi.  33 

myoma  of,  v.  81 

causes  of,  iii.  243 

history,  vi.  33 

outgrowths    of,    removal    of,    by 

from  interposition  of  a  bony  frag- 

writers' cramp,  vi.  33 

suprapubic  operation,  viii.  505 

ment,  v.  127  (Fig.) 

Professors,  brains  of,  should  be  ex- 

physiology, vi.  39 

from  necrosis,  v.  127  (Fig.) 

amined,  viii.  163 

shot-wounds  of  the,  viii.  6 

treatment,  iii.  243 

Profunda  artery,  inferior,  anomalies 

structures  covering  the,  v.  591 

Pseudencephalians,  i.  654 

of,  i.  353" 

tumors  of,  vi.  51 

Pseudo-cephalocele,  viii.  246 

superior,  anomalies  of,  i.  353 

Prostatitis,  acute,  vi.  40 

Pseudocode,  viii.  137  (Fig.) 

Profunda  cerebri  artery,  viii.  235 

and  cystitis,  diagnosis  of,  i.  513 

Pseudo-croup,  iv.  410 

Profunda   femoris    artery,  viii.    543 

chronic,  vi.  41 

Pseudocyesis,  ii.  74 

(Fig.) 

in  gonorrhoea,  iii.  363 

and  ovarian  cysts,   differential  di- 

anomalies of,  i.  356 

Prostatome,  vi.  50  (Fig.) 

agnosis,  v.  425 

Prognathous  skulls,  iii.  3 

Prosthesis,  i.  375,  376 

Pseudo-glioma,  ii.  811 

Prognosis  of  disease  in  infancy,  iv.  17 

Protagon,  i.  550,  617  ;  v.  150 

Pseudo-hsematemesis,  iii.  449 

Progressive  bulbar  paralysis,  vi.  573 

Protamrrba,    reproduction    of,    viii. 

Pseudo-hypertrophic    paralysis,    vi. 

(Fig.) 

443 

575  (Fig.) 

Progressive  muscular  atrophy,  elec- 

Proteid metabolism,  v.  262 

Pseudo-jervine,  iii.  604 

tricity  in,  ii.  654 

Proteids,  circulating,  v.  263 

Pseudoleukemia,  iii.  691  (Fig.).    See 

infantile,  vi.  579 

changes  of,  during  digestion,  ii.  454 

glycosuria  caused   by  error  in  di- 

also Hodgkin's  din  as, , 

juvenile,  vi.  578  (Fig.) 

Pseudo-membranous    laryngitis,    ii. 

massage  in,  iv.  659 

gestion  of.  ii.  418 

340 

peroneal  type,  vi.  580 

morphotic,  v.  263 

Pseudo-meniugocele,  definition,  viii. 

spinal,  etiology,  vi.  569 

Prothesis,  i.  375,  376 

215 

pathological  anatomy,  vi.  572 

oculi,  i.  375 

Pseudo-morphine,  v.  322 

prognosis,  vi.  572 

Protococcus,  zoospores  of,  viii.  442 

Pseudo  myxoma  peritonei,  v.  420 

symptomatology,  vi.  569 

(Fig.) 

Pseudopelletierine,  v.  772 

treatment,  vi.  572 

Protopine,  v.  332 

Pseudopodia,  ii.  15 

Prolapse  of  the  intestine  in  artificial 

Protoplasm,  i.  500  ;  vi.  52* 

Pseudo  tabes,  v.  168 

anus,  ii.  249 

granules,  streaming  movements  of, 

Pseudoxanthine,  vi.  64 

of  the  rectum,  i.  272  (Fig.) 

ii.  15 

Psoas  abscess,  i.  12  ;  v.  801,  804;  vi. 

of  the  uterus,  viii.  578 

transformations  of,  ii.  14 

533 
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treatment,  i 
Puerperal  mania,  \ 
Puerperal  pyaemia  without  peritoni- 
tis. « 
Puerperal  v<  si  latina,  i  i.  314 
Puff-adder,  vi. 
Puff-ball,  iii.  272  (Fig.),  881 
Pug  nose,  \.  I 
Pulaski  alum  spring! 
Plllex  Irritans,  I 

penetrans,  ii.  20  .  \  i.  83* 
Pulga  seeds,  ii.  840 
Pullna,  vi.  83* 
Pulmonaris  officinalis    .  606 
Pulmonary  artery,  \ii.  71 
Pulmonary  branch)  -  of  the  pin 

rtric  nerve,  ii  881 
Pulmi 
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climate  raitable  fur  the-  treatment 
<if.  iii    6 
Pulmonarj  veins,  \  ii.  71 

anomaliea  of,  vii.  604 
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48   i 
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Pumpkii  - 

Pumpkin  !»9* 

Puncta  dolorosa  in  facial  neui 

iii.  17 
Punctum  la<  li r ^ 

tliUicidium,  iv.  368 

I  milk-mushroom,  ii. 

Ig.) 
Punidn,  i 
I 
Punl 

Pupil,  artificial,  iridectomy  fur.  iv. 

Iridotomy  for,  iv   818 
changes  in,  In  general  part  • 
108 
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Psuan  contraction. 
Quickening. 


Pupil  (continued)  : 

condition  of,  in  coma,  ii.  253 

contractions  of  the,  i.  49 
action  of  third  nerve  in,  vii.  59 

difference   in   size  of,  in  thoracic 
aneurism,  i.  221 

dilatation    of,    from    paralysis    of 
third  nerve,  ii.  325 
in  choroiditis,  ii.  149 

displacement  of,  iv.  211 

drugs  which  contract  the,  v.  97 

drugs  which  dilate  the,  v.  78 

exclusion  of,  iridectomy  for,  iv.  211 

influence  of  tobacco  upon,  viii.  553 

lighting  up  of  the,  v.  299 

occlusion  of,  electricity  in,  ii.  654 

paralysis  of  sphincter  of,  ii.  79? 

size  of,  i.  49 
Pupilloscopy,  v.  313 
Pupipara,  v.  752 
Purgatives,  or  cathartics,  vi.  100* 

by  enema,  ii.  G91 

contraindications  to,  vi.  105 

dangers  of,  in  iutussusceptiou,  viii. 
325 

drastic,  vi.  103 

in  dysentery,  ii.  554 

indications  for,  vi.  104 

list  of,  vi.  225 

mercurial,  vi.  102 

mode  of  action  of,  vi.  100 

saline,  vi.  101 
Purging  agaric,  ii.  717 

cassia,  i.  786 

nuts,  i.  788 
of  Brazil,  ii.  340 
Purkinje,  fibres  of,  v.  70  (Fig.) 

ganglion  cells  of,  v.  146  (Fig.) 

granular  layer  of,  vi.  747 

vesicle  of,  v.  438 
Purple  wood,  ii.  289 
Purpura,  ii.  285  ;  vi.  105* 

blood-changes  in,  vi.  108 

cachectic,  vi.  107 

caused  by  drugs,  ii.  411 

circulating  disturbances  in,  vi.  108 

diagnosis  of,  vi.  108 

from  fright,  iii.  51 

haemorrhagica,  vi.  106 

idiopathic,  vi.  105 

infectious,  vi.  108 

lapillus,  ii.  248 

mechanical,  vi.  108 

myelopathic,  vi.  106 

of  the  tongue,  vii.  109 

patula,  ii.  248 

prognosis,  vi.  109 

rheumatica,  vi.  105 

scorbutica,  vi.  106 

senile,  vi.  107 

simplex,  vi.  105 

symptomatic,  vi.  107 

treatment,  vi.  108 

urticans,  vi.  105 

vascular  lesions  in,  vi.  108 
Purpuric  fever,  ii.  37 
Purpurin,  iv.  613 

for  staining  tissues,  iii.  676 
Purulent  conjunctivitis,  ii.  265 

expectoration,  ii.  769 

inflammation,  iv.  27 

nasal  catarrh,  ii.  1 
Purvevors,  medical,  in  the  army,  iii. 

130 
Pus-cells,  iv.  22  (Fig.) 

cocci  of,  vi.  334 

in  urine,  vii.  439 

microscopical  appearances  of,  iv. 
786  (Fig.) 


Pus-cells  (continued)  : 

micro-organisms  not  necessary  for 
the  formation  of.  iv.  28 
Pus-poison,  iv.  28 
Pustular  eczema,  ii.  633 
Pustule,  malignant,    i.    237*   (Fig.). 

See  Anthrax. 
Putamen,  viii.  135  (Fig.) 

of  the  lenticularis.  viii.  172 
Putnam,   J.    Pickering,   on  general 
principles  of  house-plumbing, 
iii.  426 

on  neuralgia,  v.  153 

on  neurasthenia,  v.  160 
Putrefaction,  vi.  109* 

as  a  sign  of  death,  ii.  388 

bibliography  of,  vi.  113 

conditions  of,  vi.  110 

hygienic  aspects  of,  vi.  112 

pancreatic,  ii.  467 
Putrescine,  vi.  61 
Putrid  fever,  iii.  95 
Putzel,  Leopold,  on  acute  and  chronic 
myelitis,  viii.  484 

on  aneurism  of  the  cerebral  arteries, 
i.  617 

on  brain  abscess,  i.  610 

on  cerebral  haemorrhage,  i.  623 

on  disorders  of  sensation,  vi.  390 

on  embolism  and  thrombosis  of  the 
brain,  i.  648 

on  facial  neuralgia,  iii.  16 

on  facial  paralysis,  iii.  22 

on  migraine,  iv.  813 

on  paralysis  agitans,  v.  494 

on  progressive  muscular  atrophies, 
vi.  569 

on  sciatica,  vi.  344 

on  svphilis  of  the  cerebral  vessels, 
*i.  627 
Pyaemia,  vi.  398* 

following  shot  injuries,  viii.  22,  29 

micrococcus  of,  ii.  283 

puerperal,   without  peritonitis,  v. 
538 
Pyarthrosis,  viii.  332 
Pyelitis,  viii.  556 

and  cystitis,  diagnosis  of,  i.  513 

calculosa,  iv.  305 

diagnosis,  viii.  559 

etiology,  viii.  556 

in  the  etiology  of  perinephritis,  iv. 
303 

kolpo-uretero-cystotomy,  viii.  559 

pathological  anatomy,  viii.  556 

prognosis,  viii.  559 

symptoms,  viii.  557 

treatment,  viii.  559 

urinary  examination,  viii.  557 
Pyelo-nephrosis,  iv.  308 
Pygopagus,  vii.  15,  16 
Pygopodous  birds,  heat  of,  ii.  226 
Pylorcctomy,  vi.  114*  (Fig.) 

history  of,  vi.  114 

indications,  vi.  114 

preparations  for,  vi.  115 

results,  vi.  116 
Pylorus,  hypertrophic  stenosis  of  the, 
vi.  638 

resection  of,  vi.  114*  (Fig.) 

stenosis  of  the,  i.  18 
Pyopagus,  asymmetros,  vii.  17 

conjunctus,  vii.  18 

disjunctus,  vii.  17 

symmetros,  vii.  16  (Fig.) 
Pyonephrosis,  i.  20  ;  iv/308 

and    pancreatic    cyst,   differential 
diagnosis,  v.  482 
Pyosalpinx,  iii.  27 


Pyramid  tract,  viii.  188 
Pyramidalis  muscle,  anomalies  of,  v. 

53 
Pyramis  of  the  cerebellum,  viii.  127 
(Fig.) 

vestibuli  of  labyrinth,  ii.  562 
Pyrethrin,  v.  536 
Pyrethrum,  v.  536 

carneum,  v.  536 

cineraria'folium,  v.  536 
Pyrethrum  roseum,  v.  536 
Pyrexia,  iii.  65 

cold  bath  in,  ii.  230 

in  typhoid  fever,  treatment  of,  iii. 
'90 

water  treatment  of,  i.  464 
Piriformis  muscle,  anomalies  of,  v. 

48 
Pyrmont,  vi.  116* 
Pyroacetic  ether  or  spirit,  i.  58 
Pyrocatechin  in  urine,  vii.  415 
Pvrogallic  acid,  vi.  117* 

in  the  treatment  of  simple  chancre, 
ii.  64 
Pyrogallol,  vi.  117 
Pyrogenetic   mechanism,  regulative 

functions  of,  ii.  226 
Pyroligneous  acid,  i.  57 
Pyroligneous  spirit,  iv.  751 
Pyrophobia,  iii.  51 
Pyrosis,  i.  60  ;  ii.  457 
Pyroxylic  spirit,  iv.  751 
Pyroxylin,  ii.  311 
Pyuria,  vii.  439 


Qcadrangilar  i.obe  of  cerebellum, 

viii.  126  (Fig.) 
Quadratus  femoris,  anomalies  of,  v. 

48 
Quadratus  lumborum,  anomalies  of, 

v.  53 
Quadriceps  extensor  femoris,  acces- 
sory head  to,  v.  49 

anomalies  of,  v.  49 

tenotomy  of,  vi.  777 
Quadrigeminus  capitis,  v.  36 
Quaker  buttons,  v.  267  (Fig.) 
Quantity  current,  ii.  658 
Quarantine,  vi.  117*  (Fig.) 

against  yellow  fever,  viii.  58 

Constantinople  conference  on,  vi. 
120 

history  of,  vi.  117 

in  Great  Britain,  vi.  118 

in  the  United  States,  vi.  116,  124 

maritime  and  inland,  vi.  '271 

Home  conference  on,  vi.  123 

Vienna  conference  on,  vi.  121 

Washington  conference  on,  vi.  123 
Quassia,  vi.  127*  (Fig.) 

amara,  vi.  128 

cedron,  vi.  128 
Quassiin,  vi.  128 
Quebrachiue,  vi.  129 
Quebracho,  vi.  128* 
Quebrachomine,  vi.  129 
Queen  of  the  meadow,  iv.  676 
Queen's  root,  vi.  129* 
Quercitrin,  v.  255 
Quercus  alba,  v.  255,  271 

coccifera,  ii.  220 

coccinea,  v.  255 

lusitanica  infectoria,  v.  253  (Fig.) 

robur,  v.  255 

suber,  v.  255 

virens,  v.  255 
Quevenne's  iron,  iv.  223 
Quickening,  i.  28 
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Quick-lime. 
Relative  humidity. 


Rectum  (continued)  : 
diseases  of,  i.  269 
feeding  by  the,  ii.  (592 
inflammation  of  cellular  tissue  sur- 
rounding the,  ii.  18 
intussusception  in  the,  viii.  308 
lesions  of,  in  dysentery,  ii.  550  (Fig.) 
lever  introduced  into,  for  the  pur- 
pose  of    controlling    haemor- 
rhage in   amputations   of  the 
hip^'i.  9 
lymphatic  vessels  of,  viii.  399 
manual  exploration  of  the,  vi.  150* 
measurements  of,  vii.  658 
medication  by  the,  i.  114 
medication  of  the,  iv.  688 
polypus  of,  i.  284  (Fig.) 
and   intussusception,    diagnosis, 
viii.  322 
prolapse  of.  i.  272  (Fig.) 
shot-wounds  of  the,  viii.  6 
stricture  of,  i.  278 
colotomy  for,  i.  282 
diagnosis,  i.  279 
dilatation  of,  i.  281 
division  of,  i.  281 
electrolysis  in  the  treatment  of, 

ii.  658 
pathological  anatomy,  i.  279 
symptoms,  i.  279 
treatment,  i.  280 
varieties,  i.  278 
syphilitic  disease  of  the,  vi.  724 
tumors  of,  i.  282 
ulcer  of,  i.  275 
Rectus  abdominis,  i.  11 

anomalies  of,  v.  53 
Rectus  capitis  anticus  major,  anom- 
alies of,  v.  40 
Rectus  capitis  anticus  minor,  v.  40 
Rectus  externus,  anomalies  of,  v.  36 
Rectus    femoris    muscle,    viii.    540 

(Fig.) 
Rectus  sternalis,  v.  42  (Fig.) 
Rectus  thoracis,  v.  53 
Recurrens  hypoglossi,  iii.  797 
Recurrent  laryngeal  nerve,  ii.  330 
Recurring  dislocation,  ii.  481 

of  humerus,  ii.  495 
Red  atrophy  of  the  liver,  i.  17 
Red  dough  mushroom,  iii.  275 
Red-eye  (moccasin),  vi.  166  (Fig.) 
Red  gum,  ii.  639.     See  also  Eea  /»" 

in  infants. 
Red-juice  mushroom,  iii.  283 
Red  oil,  v.  296 
Red  precipitate,  iv.  741 
Red  rattlesnake,  vi.  166 
Red  Sulphur  Springs,  vi.  151* 
Red  Spring,  Saratoga,  vi.  284 
Red  saunders,  iv.  312  ;  vi.  294,  390 
Reddish  field  agaric,  iii.  278 
Redia,  ii.  518 

Redness  in  inflammation,  iv.  21 
Redressement  force,  vi.  151* 
Reducible  hernia,  iii.  620 

radical  cure  of,  iii.  628  (Fig.) 
Reduplication  of  heart-sounds,  ii.  86  ; 

iii.  566 
Reduviid;e,  v.  752 
Reduvius  personatus.  v.  752  (Fig.) 
Reeve,  J.  C. ,  on  anesthetics,  i.  188 
Reeve's  method  of  preparing  tuber- 
cle bacilli,  v.  202 
operation   for  knock-knee,   v.   394 

Reflex  actions,  or  reflexes,  vi.  151* 
effects  of  drugs,  temperature,  etc., 
upon,  vi.  158 
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Reflex  actions  (continued) : 
inhibition  of,  vi.  157 
growth  of  our  knowledge  of, vi.  152 
laws  of  the  propagation  of.  vi.  158 
methods  of  study  of,  vi.  155 
nervous  mechanism  of,  vi.  156 
practical  importance  of,  vi.  159 
the  time  element  in.  vi.  158 
Reflex  centres,  vi.  159 
Reflex  cough,  ii.  314 
Reflex  disorders  of  dentition,  ii.  400 
Reflex  eclampsia  in  children,  ii.  626 
Reflex  influences  in  the  production 
of  catarrh   of   the   upper  air- 
passaces,  iv.  404 
Reflexa  (decidua),  ii.  390  (Fig.) 
Reflexes,  vi.  151 

and  automatic  actions   compared, 

vi.  152 
connected  with  hearing,  iii.  545 
cutaneous,  i.  10 

exaggerated  in  late  rigidity,  ii.  307 
loss  of,  in  coma,  ii.  253 
nasal,  physiological,  v.  222 
sympathetic  rhinitis,  iii.  509  ;  v. 
227 
patellar,  vi.  768 
clinical  value  of,  vi.  769 
diminished,  vi.  770 
exaggerated,  vi.  769 
history,  vi.  768 
pathology,  vi.  769 
physiology,  vi.  768 
symptomatology,  vi.  769 
synonyms,  vi.  768 
periosteal,  vi.  771 
tenden,  vi.  768 
Refraction,  i.  37  (Fig.) 
and  accommodation  in  the  color- 
blind, ii.  244 
astigmatic,  i.  400 (Fig.) 
by  a  single  surface,  i.  38 
by  concave  surfaces,  i.  40 
by  successive  surfaces,  i.  40 
circles  of  diffusion,  i.  39 
curvature  of  the  ocular  surfaces,  i. 

43 
definition  of,  i.  37 
disorders  of,  i.  50 
distance    between    the    refracting 

surfaces,  i.  44 
distance  of  focal  union,  i.  38 
during  the  growth  of  the  eye.  i.  40 
errors  of,  as  a  cause  of  asthenopia, 

i.  391 
excessive,  in  myopia,  v.  82 
focal  length,  i.  38 
formation  of  images,  i.  39 
indices  of  the  media  of  the  eve,  i.  43 
law  of.  i.  37 
nodal  points,  i.  42 
principal  points,  i.  41 
size  of  images,  i.  3!) 
spectroscope,  vi.  517 

the  foci,  i.  40 
virtual  image,  i.  39.  40 
Refrac'tometer,  Abbe's,  i.  43 
Refuse  crematories,  vi.413(Fig.) 
Regeneration,  process  of.  iv.  25 
Regimental  surgeons,  duties  of,  iii. 

105 
Registers,  vocal,  vii.  683 
Registration  of  death,  knowledge  ob- 
tained by,  vi.  160 
of  diseases,  vi.  159* 
essentials  for  the,  vi.  161 
graphic  comparisons,  vi.  161 
results  of,  vi.  163 
Reguier's  dynamometer,  ii.  544 


Regnoli's  method  of  excision  of  the 

tongue,  vii.  120  (Fig.) 
Regurgitation,  aortic,  iii.  586 

mitral,  iii.  587 

of  food.  viii.  -157 

pulmonic,  iii.  587 

tricuspid,  iii.  588 
Reichenhall,  vi.  163* 
Reichert,   Edward   T..    on    ethidene 
poisoning,  ii.  726 

on  regeneration  of  nerves,  v.  142 
Reiehert's   membrane,    vi.  348,    350 

(Fig.) 
Reid's   base-line    in    cerebral  topog- 
raphy, viii.  207  (Fig.) 

method  of  reducing  dislocations  of 
the  thigh,  ii.  509  ;  v.  202 

method   of  treating    aneurisms,  i. 
211  ;  v.  202 
Reil,  island  of,  viii.  160 

diagnosis  of  lesions  of,  i.  645 
Reinerz,  vi.  163* 
Reissner,  membrane  of,  ii.  565 
Relapses  in  typhoid  fever,  iii.  92 
Relapsing  fever,  iii.  70 

abortion  in,  iii.  75 

abortive  form,  iii.  74 

abscess  of  the  spleen  in,  iii.  75 

albuminuria  in,  iii.  74 

anatomical  lesions,  iii.  76 

bronchitis  in,  iii.  75 

clinical  history,  iii.  72 

complications,  iii.  74 

condition  of  the  bowels  in,  iii.  74 

convalescence,  iii.  74 

convulsions  in.  iii.  73 

definition,  iii.  70 

delirium,  iii.  73 

diagnosis,  iii.  75 

diarrhoea  in,  iii.  75 

digestive  symptoms,  iii.  73 

epistaxis  in.  iii.  74 

eruption  in,  iii.  74 

etiology,  iii.  71 

hiccough  in,  iii.  75 

history,  iii.  70 

insomnia  in,  iii.  73 

jaundice  in,  iii.  74 

laryngitis  in,  iii.  75 

liver  in,  iii.  74 

micro-organism  in,  iii.  71 

mortality,  iii.  76 

nausea  in,  iii.  74 

nervous  symptoms,  iii.  73 

pain,  iii.  73 

paralysis  in,  iii.  73 

parotitis  in,  iii.  75 

pleurisy  in.  iii.  74 

pneumonia  in,  iii.  74 

predisposing  causes,  iii.  72 

prognosis,  iii.  76 

pulse,  iii.  73 

skin  in,  iii.  74 

special  symptoms,  iii.  73 

spirillum  of,  iii.  71  ;  iv.  785  (Fig.) 
methods  of  staining,  iv.  765 

spleen  in.  iii.  74,  75 

temperature,  iii.  73 

the    bilious   typhoid    of   some  au- 
thors, iii.  74 

tongue  in,  iii.  73 

treatment,  iii.  77 

urine  in,  iii.  74 

varieties,  iii.  74 

vertigo  in.  iii.  73 

vomiting  in,  iii.  74 
Relapsing  gangrene,  iii.  300 
Relations,  marriage  of  blood-,  ii.  272 
Relative  humidity  of  air,  i.  92 
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lion,  ii. 
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■  iiii-m  of 
iploj  inent  of, 
epidi  pplfi  :ii  i«  -ii  "f.  . 

Id  mi . 

16G 
Purdelan 

•  u-nt  malarial  fever,  iii.  78* 
■  i-.    ■  i i IT.  | 

and  il  ili- 

agnosia,  \  iii   fl  l 
bowels  in.  ii 
delirium,  iii.  78 
fonna  of.  iii 
Jaundice  in.  i; 
mortality  of,  II    90 
pernicious,  iii   80 
pulse  in.  iii  7'.i 
lymptomi   til  ?!• 
temperature,  i;     78 
tongue  in.  ii 

miii-iiI,  iii    v" 

Remitting  i<  teric  fever, 
Renal  870 

:il lalil  '■'-'■) 

.Ii.  i    18  ;  iii. 

salines  in.  ii.  581 
plexus  "f  nei 

-.  anomalies  of,  i  ii   I 

!:■ 

of  lard,  \  ii.  188    I 
Renm  \  i.  145* 

U   464     \    - 
■  t  w  ine  in  dyspepsia,  ii.  46u 
Ronnie's  formula  for  nutrient  ene- 
mata,  ii.  I 
■-  required  from  military  Bur- 

•     in     188 

Reproduction,  viii   4:'.u*    Pig.  i 
alternation  "f  l.'.  Derations,  viii. -444 
asexual,    i.  717  (Fig.  I  .    viii.   488 

(Pii 
b]  budding,  viii.  180 
ii\  ■  onlugation,  viii.  4  ll 
bj  dh  Ision,  viii.  4.:'.i 
bj  i  .-  ctll  multiplication, 

Ml!.    140 

bj  fission 

by  gemmatioi  . 

lillzation,  viii   4  IT 
opium  addii  lion  upon,  v. 

encystment,  viii    i  in 
formation  of  ;  ■■  ...  \ 1. 

bermaphroditism,  \  iii  4 16 
beterogonj  .  viii   4  LB 
non-sexual,  I.  717  (1 

df  cclla,  ii.  1  '• 

of  tissue  follow  Ing  inflamm 
Iv. 

■    in  relation  to  insanity, 

1 1  "■ 

purlin-:  I  f i 

Kual  i"  non  sexual, 

.  ii.') 
I 

■ 


Reptiles  and  mamm 

Reptili 

viii    li'.' 

'Hill  of  joillls.    vi     17  1'      i     ■ 

ankle,  \ 

In    \  i    1  T'J 
-..vi    1 98 
for  pseudarthrosia,  iii 
bip    .i    l-1-     viii 
bistoi  180,  181 

191,  184 

ill!   i-io||>    ill.     \1      1?IJ 

indications  for.  \ i.  lT'.i 
inatrumenta  for,  vi  l  ?.'> 
kin.-.  \i  191  .  \iii 
management  of  the  boi  - 
of  the  periosteum,  vi    177 
of  tin-  soft  parts,  \  i.  177 
of  the  synovial  membrane,  t 
of  tin-  tendons,  \  i.  1 77 
■  !    180,  l--'.  188 

I'.-l 
shoulder,  vi. 
small  joints  of  bands  and  feel   \  i. 

196 

suture  of  the  Ihiik-s     \i.    17'J 

varietii  i  of,  vi.  175 

wrist,  vi 

lion  "f  the  intestine  for  gan- 
grene, viii.  898 
Resin,  Iv.  cut  ;  vii. 
dammar,  ii.  I 
of  assafoslida,  i.  881 
of  copaiba,  ii   890 
of  cubeb,  ii  846 
of  gualac,  iii.  107 
of  jalap,  iv.  886 
df  leptandra,  ii.  347 
of  mexereum,  Iv.  758 
of  podophyllum,  \ 
of  acammony,  \  i 
Resin,  cerate,  vii.  796 
Resina,  a  form  of  medicine,  vii.  .'{33 

lutea,  i.  86 
Resins,  cosmetic  employment  of.  ii. 
808 

power  ol 
881 
Resonators,  iii.  588    r  i 
Resorcin  resorcinal,  \  i. 
in  antiseptic  surgery,  i.  864 

ition,  (  hangea  occurring  in.  iv. 

31 

II-  Bplration,  abdominal,  vi.  207 

iri-nf.  us  :i  sign  of  death         S  ■ 
artificial,   i.  VTi     I 

.1 . 
breathing  air,  vi  8  B 
breathing  capacity ,  vL  206 
character  of.  in  coma,  ii.  2.r>3 

Cliryiii-Stdki  s.  ii.  'Ji 
collapse  air.   \ 

mplemental  air.  \  i  906 

of  air  from,  vii.  612 

difficult,  ii 

dim  t,  vi  197  (PI 

:  upon,  ii    Ii  i 
f  fasting  upon,  iii.  89 
■  of  mountain   climates  upon. 

n    ;;i 

tnd    blben 
upon,  v  i.  904 

external,  vi.  199 
in  (liil.il: 

in  cholera   IL  199 
in  diabetes,  ii.  419 


in  t!  rn.  iv.  11 

Indirect,  \i.  18 

influence  of,  upon  the  circulation 

Internal   \i  209 
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llllls(    ll    s    of       j|       913 

- 
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Valielies  of.    . 

view  s  ,  ;(|; 
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g  them, 

media.  \  i.   191 

membrane, 
movem  i 
rhythm  and  h 

neurosis    arsenic  in.  i. 
orgH'  -•  -    ■  '       w:.!.  r    treat- 

inent  of. 

' 
■ii.    Influi 

habit  upon.  \  iii.  " ' 
theory  of  fermentation,  iii 

,  medication  of.  by  ii 
iv.  86 
ventilation,  v. 

i.sihiiity,   criminal 

epilcpti- 
for  (rime.  ii. 
of  deaf-mutes,  ii.  37u 
li.  at  cure  of  neurasthenia,  v.  164 
Restiform  body,  vii, 
/.'.  • 
-    viii.  196 
ratives,  Li 
Itation  of  ]hts.iis  apparently 
dr. 
K(  tai 

Halleri,  iii.  196 
Malpignii,  viii.  461  (Fl§ 
■  ion  cysts, 

tnirabilia   of   whale  and 

Influence  of.  in  heat    produc 
Hon.  ii 

Reticulum  of  (attic.  \  [j   649  1 1 
■    ii   >ll 

d(  lai  hnieiit  ol  blind- 

the  \isual  ti(  Id  in.  vii.  (569 
development  of.  ii   7S4  i  Phj 
(  Mi  rnal  limiting  membi 

L  811 
functions  of  ex<  (  ntric  portii 
the.  vii 

:  layer,  v. 
glioma  of.  ii.  811  ;  iii.  .''■'<■ 
hemorrhage  of  the.  producing 

tral 
inner  granular  lai  i 
inner  lining  membrane,  \    344 
inner  molecular  layer,  v.  346 
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Retina  (continued) : 
layers  of,  v.  341 
lesions  of,  in  leucoeythaemia,  iv. 

479 
macroscopic  anatomy,  v.  339  (Fig.) 
malignant  tumors  of,  ii.  811 
minute  anatomy  of,  v.  344 
neuroepithelial  layer,  v.  346 
optic  nerve-fibre  layer,  v.  345 
outer  molecular  layer,  v.  346 
pigment  la3rer,  v.  348 
projection  of,  on  cortex  cerebri,  ii. 

30  (Fig.) 
rods  and  cones,  v.  346 
separation  of,  cataract  in,  i.  794 
spongy  substance,  v.  346 
supporting  fibres  of.  v.  344 
teleangiectasic  tumors  of,  ii.  811 
tumors  of  the,  ii.  811  (Fig.) 
Retinitis  albuminuric-!,  v.  318 
apoplectica  as  a  cause  of  blindness, 

i.  535 
chronic,  scotomata  in,  vii.  668 
diffuse,  of  external  layers,  defects 

of  visual  field  in,  vii.  669 
leucaemic,  scotomata  in,  vii.  668 
nephritica,  i.  537 

pigmentosa   as    a    cause  of  blind- 
ness, i.  534 
cataract  in,  i.  794 
defects  of  visual  field  in,  vii.  669 
hemeralopia  in,  iii.  605 
proliferans,  vii.  681 
syphilitic,  vi.  721 
scotomata  in,  vii.  668 
Retiuo-choroiditisasa  cause  of  blind- 
ness, i.  534 
Retinoscopy,  v.  313 
Retractility,  muscular,  v.  71 
Retractores  uteri  muscles,  v.  549,  606 
Retractors,  vi.  176  (Fig.) 
Retrahens  auriculam  muscle,  i.  444 
Retrocedent  gout,  iii.  377 
Retroflexion  of  the  uterus,  vii.  450 

(Fig.) 
Retroperitoneal    glands,    tumors    of 

the,  i.  25 
Retrovaccination,  ii.  318 
Retroversion  of  the  uterus,  vii.  450 

(Fig.) 
Retzius,  brown  lines  of,  vi.  747  Fig.) 

cavity  of,  v.  604 
Revaccination,  vii.  513 
Reverse,  definition  of  term  in  band- 
aging, i.  470 
Reversion,  hereditary,  i.  406 
Revulsive  action  of  diaphoretics,  ii. 

424 
Reyuder's  spinal  brace,  v.  371  (Fig.) 
Reynolds,  Edward,  on  version,  vii. 

628 
Reynolds'  test  for  acetone  in  urine, 

vii.  433 
Rhabdomyoma,  v.  79 

definition  of.  iii.  402 
Rhagades,  ii.  633 
Rhamnetin,  i.  717 
Rhamnin,  i.  717 
Rhamnoxanthin,  i.  717 
Rhamnus  amygdalina,  i.  717 
cathartica,  i.  717  (Fig.) 
chlorophora.  i.  717 
frangula,  i.  716  (Fig.) 
infectoria,  i.  717 
purshiana,  i.  717 
saxatilis,  i.  717 
utilis,  i.  717 
Rhatany,  vi.  209*  (Fig.) 
Rheadine,  v.  325 


Rheingau,  wines  of,  vii.  769 
Rheotannic  acid,  vi.  223 
Rheum,  vi.  101.  221  (Fig.) 
australe,  vi.  222 
compactum,  vi.  222 
officinale,  vi.  221 
palmatum,  vi.  222 
rhaponticum,  vi.  222,  224 
tanguticum,  vi.  222 
undulatum,  vi.  222 
Rheumarthritis,  vi.  210,  213 
Rheumatic  dysentery,  ii.  552 
"Rheumatic   fever,    with    eruption 
and  gastric  irritation,"  ii.  395 
Rheumatism,  acute  articular,  vi.  210* 
cold  bathing  in,  i.  467 
complications,  vi.  211 
definition,  vi.  210 
etiology,  vi.  211 
history,  vi.  210 
morbid  anatomy,  vi.  210 
pathology,  vii.  211 
perspiration  in,  ii.  425 
prognosis,  vi.  212 
symptoms,  vi.  210 
treatment,  vi.  212 
and    acute    myelitis,   diagnosis, 
viii.  488 
and  chorea,  association  of,  ii.  139 
and  dengue,  differential  diagnosis 

of,  ii  398 
and  gout,  climates  suitable  for  the 

treatment  of,  iii.  534 
and  syphilitic  dactylitis,  diagnosis 

of,  ii.  355 
and  trichinosis,   differential    diag- 
nosis, vii.  795 
character  of  the  pain  in,  v.  456 
chronic  articular,  vi.  213* 
diagnosis,  vi.  213 
etiology,  vi.  213 
morbid  anatomy,  vi.  213 
prognosis,  vi.  213 
symptoms,  vi.  213 
treatment,  vi.  213 
water  treatment,  i.  464 
chronic  muscular,  electrical  treat- 
ment of,  ii.  654 
gonorrheal,  iii.  365  ;  vi.  214* 
and  simple,  differential  diagnosis 

of,  iii.  366 
complications,  vi.  215 
diagnosis,  vi.  215 
etiology,  vi.  214 
morbid  anatomy,  vi.  215 
prognosis,  vi.  216 
symptoms,  vi.  215 
treatment,  vi.  216 
joint  affections  of,  viii.  342 
muscular,  v.  56  ;  viii.  423 

massage  in,  iv.  665 
nodular,  viii.  338 
of  the  diaphragm,  ii.  430 
of  the  intestine,  ii.  231 
of  the  skin,  ii.  406 
scarlatinal,  vi.  312 
signs  of   pericardia]  inflammation 

in,  v.  578 
subacute,  vi.  211 

electrical  treatment  of,  ii.  654 

unknown  in  Polar  regions,  i.  325 

Rheumatismus  intestinorum  cum  ul- 

ceratione,  ii.  546 
Rheumatoid  arthritis,  viii.  342 
and  syphilitic  dactylitis,  diagnosis 

of,  ii.  355 
of  the  elbow,  viii.  356 
of  the  finger-joints,  viii.  357 
of  the  hip,  viii.  352 


Rheumatoid  arthritis  (continued) : 

of  the  knee,  viii.  353 

of  the  shoulder,  viii.  356 

of  the  temporo-maxillary  articula- 
tion, viii.  357 

of  the  wrist,  viii.  357 
Rhigolene,  vi.  216* 
Rhine  wines,  vii.  769 
Rhiuencephal,   not  a  brain  segment 
in  the  ordinary  sense,  viii.  114 
(Note) 
Rhinencephalon,  ii.  321 
Rhineurynters,  v.  222 
Rhinitis"  ii.  1  ;  iv.  402  ;  v.  446  ;  viii. 
252 

atrophic,  v.  446  ;  viii.  256,  259.  261, 
267,  270 

chronic,  viii.  252  (Fig.) 

cirrhotica,  viii.  256,  259,  261,  270 

etiology  of,  iv.  402 

hypertrophica,  viii.  255,  257,  260, 
266,  270 

simplex,  viii.  255.  256.  260,  265.  270 

svmpathetica,  iii.  509  ;  v.  'J'27 
Rhinobyons,  v.  222 
Rhinoccele,  olfactorv  ventricle,  viii. 

134  (Fig.) 
Rhinoliths,  ii.  260 
Rhinoplasty,  v.  713  (Fig.) 
Rhinoscleroma,  vi.  210*  (Fig.) 

bacilli  of,  vi.  218,  337 

course  of,  vi.  217 

definition,  vi.  216 

diagnosis,  vi.  219 

pathology  of,  vi.  217 

symptoms,  vi.  217 

treatment,  vi.  219 
Rhinoscopy,  vi.  219*  (Fig.) 

anterior,  vi.  219 

posterior,  vi.  220 
Rhode  Island,  history  of  yellow  fever 

in,  viii.  42 
Rhodopsine,  v.  348 
Rhceadas  petala,  v.  780 
Rhoeadine,  v.  322 
Rhombo-atloid  muscle,  v.  41,  52 
Rhomboccele,  viii.  12;! 
Rhomboideus     minor     and     major, 

anomalies  of,  v.  41 
Rhonibo-occipital  muscle,  v.  41 
Rhonchus,  145 
Rhone  wines,  vii.  775 
Rhotacism,  vi.  617 
Rhubarb,    iv.    460;    vi.    101,    221* 
(Fig.) 

action  and  use,  vi.  223 

administration,  vi.  224 

allied  drugs,  vi.  225 

allied  plants,  vi.  224 

Chinese,  vi.  223 

composition  of,  vi.  223 

description  of,  vi.  223 

European,  vi.  224 

history  of,  vi.  222 

Russian,  vi.  222 

Turkey,  vi.  222 

varieties  of,  vi.  222 
Rhus  copallina,  iv.  233 

cotinus,  iv.  233 

diversiloba,  iv.  233 

glabra,  iv.  233;  vi.  686 

metopium,  iv.  233 

poisoning  by,  ii.  407 

pumila,  iv.  ~':s:i 

radicans,  iv.  232 

semialata,  iv.  233  ;  v.  254 

succedanea,   iv.  2:!:i 

toxicodendron,  iv.  232 
poisoning  by,  ii.  407 
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Rhus  (oodUdui 

■ 

Rhythm  In 

149 
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■ 
tin-. 
ditl 

■ 
ibot-wounds  ..f  the,  vi 

m\    of,    I 

J23    | 
Itici   b  idles  in  In  trroma   iii   774 

■  tngua  In  i  holera,  I 
.  in  the  prevention  "f  curd- 

ling in  milk.  \  iii.  '.»'• 

on  pharmacopo 

Richards,  Huntington,  <>n  Aberyal 
wiih.  i. 
on  absinthisiu,  i.  81 
mi  Adirondacka,  I.  81 
i. ii  Aiken,  i 
mi  Aiaccio,  i.  mi 
on  Aleppo  evil,  i.  mo 
en  Algiers,  i    107 
on  Alicante   L  106 
\  pa,  i.  123 

\- 
on  arcua  senilis,  I.  899 
on  Arizona,  I,  804 
mi  Aaheville,  L  884 
..ii  Atlantic  City,  i  418 
en  Augusta,  < ; a . .  i    ill 
..ii  Australia,  i.  480  ;  viiL  100 

nil     \  I.".  7 

on  Baltimore,  Bid.,  i-  489 

..ii  Barbadoea,  i.  47 1 

Ii.  i.  k  gur-Mer,  i.  491 

..ii  Berkshire  Hills,  Mass  .  I  198 

on  Bermudas,  i  498 

..ii  Bethlehem,  N.  II..  i.  490 
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Rhus. 
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River- water,  character  of,  vii.  709 
self-purification  of,  vii.  714 
Riverdin's  operation,  v.  203 
Riverius,  salt  of,  v.  794 
Riviera,  on  the  Mediterranean,  viii. 
452* 
Eastern,  v.  151 
Rivinus,  foramen   of,  not  a  normal 
opening,  vii.  343 
segment  of,  i.  417  ;  vii.  336  (Fig.) 
Rizzoli's  osteoclast,  v.  385  (Fig.) 
Roaches,  v.  750 
Roanoke   Red   Sulphur  Springs,  vi. 

229 
Roberts,  A.  Sydney,  on  club-foot,  ii. 

190 
Roberts'  extension   spinal  brace,   v. 
374  (Fig.) 
pelvis,  v.  203 
Robinia,  vi.  390 

Robin's  cold-flowing  fluids,  iii.  081 
fluid,  in  examination  of  the  blood, 

i.  583 
gelatine  vehicle  for  injecting,  iii. 
682 
Robinson's   patent  barley,   composi- 
tion of,  viii.  100 
Robiquet's   paste  (zinc  chloride  and 

gutta-percha),  ii.  7 
Robson's  eucalyptus  machine,  iv.  37 
Rochefort,  vi.  230* 
Rochelle  salt,  iv.  459  ;  v.  794  ;  vi.  102 

as  a  cholagogue,  ii.  110 
Rochester,  N.  Y.,  vi.  230-  (Chart) 
Rock  Castle  Springs,  vi.  231* 
Rock  Enon  Springs,  vi.  231* 
Rockbridge  Alum  Spring's,  vi.  231* 
Rockbridge  Baths,  vi.  231* 
Rockwell,    A.   D.,  on   electricity   in 

medicine,  ii.  049 
Rocky  Mountain  fever,  iii.  85 
Rocky  Mountain  Springs,  vi.  231* 
Roddick,  T.  S. ,  on  spinal  abscess,  vi. 

^532 
Rodent  ulcer,  i.  771 
Rods  and  cones  of  the  retina,  v.  346 

(Fig.) 
Roetheln,  vi.  232* 
age  of  patients,  vi.  232 
and  measles,  diagnosis  of,  iv.  679 

non-identity  of,  vi.  235 
and  scarlet  fever,  non-identity  of, 

vi.  235 
bibliography,  vi.  236 
clinical  history,  vi.  232 
complications  of,  vi,  236 
definition,  vi.  232 
diagnosis,  vi.  236 
eruption  of,  vi.  234 
etiology,  vi.  232 
history,  vi.  232 
incubation,  vi.  232 
symptoms,  vi.  232 
treatment,  vi.  236 
Rohitsch-Sauerbrunn,  vi.  237* 
Rokitausky's  theory  of  intlammation, 

iv.  23 
Roland,  funiculus  of,  viii.  125  (Fig.) 
Rolando,    fissure  of,   viii.    156.     See 
also  Central  fissure. 
methods  of  locating,  viii.  205 
position  of  the,  in  the  child,  viii. 
204 
Roller-bandage,  i.  470 
Rollet's  acid  carmine  solution,  iii.  675 
Romans,  gymnastic  exercises  among 
the,  ii.  757 
marriage  laws  among,  ii.  273 
Romberg's  symptom,  v.  203 


Rongeur  forceps,  vi.  176  (Fig.)  ;  vii. 

245  (Fig.) 
Roof-nucleus  of  the   cerebellum,  ii. 

329 
Roosa,  IX  B.  'St.  John,  on  nonsup- 
purative  inflammation  of  the 
tympanum,  ii.  586 
Roosevelt,  J.   West,  on  anatomy  of 
the  kidney,  iv.  267 

on  hydronephrosis,  iv.  284 

on  morbid  anatomy  of  the  diffuse 
diseases  of  the  kidney,  iv.  287 

on  rales,  vi.  145 
Rosa  canina,  vi.  237 

centifolia,  vi.  238 

ciunamomea,  vi.  237 

damascena,  vi.  238 

eglanteria,  vi.  237 

gallica,  vi.  238 

indica,  vi.  238 

lutea,  vi.  237 

micrantha,  vi.  237 

rubiginosa,  vi.  237 
Rosacea  and  lupus,  diagnosis,  iv.  609 
Rosanilio  sulphouate  for  staining,  iii. 

677 
Rose  agaric,  iii.  282 
Rose  cold,  iii.  512  ;  v.  227 
Rose,  honey  of,  iii.  695 
Rose  mallow,,  iv.  642 
Rose  vinegar,  ii.  308 
Rose  water,  vi.  238 
Rosemary,  vi.  237"  (Fig.) 
Rosenmiiller,  organ  of,  iii.   195 ;   v. 

520 
Rosenthal,  basilar  vein  of   (subcere- 

bral),  viii.  238 
Rosenthal's  test,  v.  203 
Roseola  febrilis,  ii.  721 

infantilis,  ii.  721 
Roser's  line.     See  Aelaton's  line. 

method,  v.  203 
Roses,  vi.  237*  (Fig.) 

allied  plants,  vi.  238 
Rosin,  vii.  333 

weed,  iii.  387 
Rosmarinus  officinalis,  vi.  237  (Fig.) 
Ross,  George,  on  pathology  of  intes- 
tinal obstruction,  iv.  150 

on  peritonitis,  v.  007 

on  thoracic  aneurism,  i.  219 
Rosse,  Irving  C. ,  on  agorophobia,  i. 
88 

on  air  in  the  blood,  i.  556 

on  angina  pectoris,  i.  227 

on  aphasia,  i.  288 

on  apoplexy,  i.  293 

on  appetite,  i.  295 

on  army  diseases,  i.  322 

on  asphyxia,  i.  387 

on  atavism,  i.  406 

on  athetosis,  i.  412 

on  catalepsy,  i.  788 

on  ceplialometry,  ii.  22 

on  cerebral  hyperemia,  i.  651 

on  cerebroscopy,  ii.  36 

on  compression  of  the  brain,  i.  630 

on  disorders  of  memory,  iv.  709 

on  encephalocele,  ii.  679 

on  scurvy  or  scorbutus,  vi.  357 

on  sea-sickness,  vi.  360 

on  softening  of  the  brain,  i.  659 

on  the  care  of  the  feet,  iii.  54 

on  the  effects  of  cold,  ii.  226 

on  the  grape-cure,  iii.  381 

on  West  Indies,  vii.  734 
Rostrum,  of  callosum,  viii.  137  (Fig.) 

of  cochlea,  ii.  503 
Rot  in  animals,  ii.  518 


Rotheln,  vi.  232.     See  also  Roelhdn. 
Rothmund's  hernial  instrument,  iii. 

637  (Fig.) 
Rotting,  vi.  109 
Rouge,  ii.  309 

Rough-waited  agaric,  iii.  282 
Round-cell  sarcoma,  definition  of,  iii, 

402 
Round  ligament  of  the  hip-joint,  iii. 
65  i 

of  the  uterus,  vii.  459,  563  (Fig.) 
Round  shoulders,  iv.  320 
Round  worm,  v.  132  (Fig.) ;  vii.  791 

ovum  of,  iv.  795  (.Fig. ) 
Roussel's  transfusion  apparatus,  vii. 

218  (Fig.) 
Roussillon  wines,  vii.  775 
Roussin's  fluid,  v.  203 
Rowing  as  an  exercise,  ii.  759 
Royal  suture  in  the  cure  of  hernia, 

iii.  630 
Royat,  vi.  238* 
Rubber,  i.  750 

hard,  i.  751 

soft,  i.  750 
Rubefacients,  ii.  317,  700 
Rubeola,  iv.  676 
Rubia,  ii.  166,  178 

tinctoria,  iv.  013 
Rubiacea?,  ii.  166 
Rubichloric  acid,  ii.  178 
Rubijervine,  iii.  604 
Rubiuat-Condal  water,  vi.  238* 
Rubor,  iv.  21 
Rubus,  i.  506 

canadensis,  i.  506 

fructicosus,  vi.  147 

idseus,  vi.  147 

odoratus,  i.  507 

trivialis,  i.  506 

villosus,  i.  506 
Rue  as  an  emmenagogue,  ii.  676 

oil  of,  vi.  239*  (Fig.) 
Ruficoccin,  ii.  247 
Ruga,  a  fold  of  pia,  viii.  Ill  (Fig.) 
Rugae  penniformes  of  cervix  uteri, 

vii.  566  (Fig.) 
Rum,  vii.  779 

adulteration  of,  iii.  204 
Runiex,  ii.  525 

acetosa,  vi.  500 
Rumen,  of  cattle,  vii.  649  (Fig.) 
Rumination  iu  man,  viii.  457* 
Rupia,  vi.  715 

feigned,  iii.  60 
Rupture,  iii.  617  (Fig.).     See   also 
Hernia. 

spontaneous,  of  the  heart,  iii.  573 
Ruscus  aculeatus,  vi.  239*  (Fig.) 
Russia,      investigation      of      sudden 

deaths  in,  ii.  303 
Russian  army  ration,  iii.  120 
Russula,  iii.  272  (Fig.) 

alutacea,  iii.  275,  278 

emetica,  iii.  283 

foetens,  iii.  283 

lepida,  iii.  278 

list  of  edible,  iii.  284 

virescens,  iii.  278 
Rusty  sputum,  ii.  315 
Ruta  graveolens,  vi.  239  (Fig.) 
Rutherford's    freezing    microtomes, 

iii.  666  (Fig.) 
Rutin,  vi.  239 

Ruttan,  R.  P.,  on  urine,  vii.  403 
Rydygier's  clamp  for  pylorectomy, 

vi.  115  (Fig.) 
Rye,  iv.  638;  vi.  239*  (Fig.) 

ergot  of,  ii.  714  (Fig.) 
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80 
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iunds,  \  ill     4 

f,  Iv.  369 

intlaiiiiii  .' 

in. --t-urt  menu  "!    \  ii.  I 
tumora  >.f  the,  ii 

Ifa  lllne  "i  v>lk.  vi. 

"f.  iii. 
800 

irometer,  \  ii    I 
>:u .  barom  eviaia       \  iii.    3b 

m\i  odei ma.  Iv,  . 
spberiqui 
urins,  i  ii    i  in 
- 
chemical  analysis  of,  vi 
larosc,  vi.  <■'.  \ 
Bai  •  barum,  \  i   874 
lactU,  i    11 

n.il  inn.  \  i    674 
ilua  bemiellipticus,  . 
rotundua,  or  hemiapbericua,  ii  568 
.•  endolj  mphaticua,  ii.  56 
(Fig  )' 

liinali-.  v.  fil).1) 
Bacbi  i.  ii.  808 

Bacha,  15  .  on  tetany,  ortetanilla,  vii. 
89 
en  thalamus  opticus,  vii.  49 
>:,.  ral  lymphatic  glands  and  plexus. 
v"iii.  102 
r.  iii    647 

■     \ i    240 

•    -.    58 
poatii 

■  ..\iti-.  vi.  240 
■iliac  diaeaae,  \  i  240* 
and  hip  diaeaae,  differentia]  diag- 

n< .">i~-.  vii 
diagnosis,  \i  841 
c  tiolog]  .  vL  840 
prognosis,  \  i   !  18 
-\  mptoms,  vi.  2 1" 
n.  atment,  vi.  848 
varieties  of,  \  i  840 

lumballs  muscle,  anomalii  -  of, 

Sacrum,  \ 

Siidilli'  bat  k  caterpillar,  \.  7".? 

.  ■-.    \    117    Fig. 
Baemisi  li  ■  op  ration,  ii.  887  .  v,  808 
Saftiower,  ii    ',s    iv.  648  .  vi.  848 
Baffron    Iv.  648;  vi   24V    I 
a-  an  emnu'iiftRufriR',  ii    676 
low,  ii  884    I 

lining,  iii.  877 
8 

.•mini,  i    188 

676 

■ 

•u-  Kumpbii,  seii  saccharifer, 

I      l      <.7l 

-  stains  f..i  nerve  ii 
clothing  I 
881 

I  f..r.  iii.  771 

l.  ibiutloni  for, 


• 
Balnl    Anlhonj  I  I 

804 
danca    i    -'"4 
( 
rlatopber,  \ii   74 
81    Croii    i  ii   741 
Balnl  Emilionaia,  « ln<  i  <.f   rfl 

804 
Baint'Hoi  n* 

Bainl  [gnatiua*  bean,  \i.  244* 
Bainl  John's  bread,  \i.  244' 
danca  , 

w.it.  vi.  844* 

Saini  Kin-.  \ii    74 

Bt.  Leon  Springs,  h 

Bainl  Louis    Ho  .  vi  244*  (Ch 

Bt  Lucas  rattlesnake,  1 1  106 

Bi    M    .  -mis'  dance,  v  804 

Bainl  M'.rii/    Switzerland    ^  I 

(Fi 
Saint-Olafstad,  vi.  247' 
Bl    Paul,  Minn.,  \i    247*  iCliart 
Saint  Bauveur,  \  i.  848* 
Si    Tin. ma-.  vii.  741 
Bt  Vincent,  vii.  740 
Bt  Vim-  dance,  IL  188  .  v.  204 
Bt  W  nli  -  dano    v.  804 
Sal  ammoniac,  ii  BO 

de  duobua,  \.  786 

diuredcum,  v.  7'.'i 

prunelle,  v.  788 
.    vi   488 

volatile  ...1. .latum,  ii.  308 
Salaam  -pa-m.  ii    887 

Balamandrine,  ri.84 

Bali  k.  i    106 

Balempien,  -vii.  744 

Balep,  \i.  848* 

sal.  -mi  n   and  •  i  n,  diseases 

of.  v.  881 
Balicin,  i.  78;  vi  854 

antiperiodic  action  «.f.  i.  848 
Salicylate  of  phenol,  1 1  I 

Of  SOdlum  a-  all  i  IlillliIiaL'.  irne.  ii. 
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Salicj  bites,  \i.  848 
Salicj  lie  acid  ami  tin-  salicj  lata 

antiperiodic  action  of,  i.  848   MS 
antiseptic  effli  acy  "f.  i    1 
l'i  i  micidal  action  "f,  iii   886 
in  antiseptic  surgery,  i.  864 
in  the  treatment  of  coma,  ii.  178 
in  tin-  treatment  «.f  fever,  11 
permanent  alterations  in   hearing 
caused  by,  i  4".i 

salii-il.  Beam,  vi.  850* 

Saline  diuretics,  ii.  581 

Saline  purgatives,  <  i.  101 
li-t  ..f,  \i.  885 

Saline  solutions,  transfusion  of,  vii. 
221 

Salines,  Increase  <>f  periatalaia  by,  Iv. 
104 

I 

i  :it>   m  iiii  h   Incraase   the 

flow  of,  vi    447 
Bi   a niau  movementa  In,  h   77? 
centre  of  secretion  of  the,  vi.  178 
i  omposition  >.f.  ii. 
Influence  of  the  o*  rvea  <.n  the  at  • 

i  retion  of,  vi 
microacopical  examination  <>f  the, 
iv   788 

lion  of,  ii.  44fi  .   vi. 
in  |  ;,,ri>-i-.  ii.  1"7 

in  Infanta,  t  iii  88 
in  tin  in -w  born,  Iv,  10 


led): 

in!' 

pine  "ii  w. 
inn 

flbn  871 

in!' 
OB 

tlii  i  trophic 
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Salix. 
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-    v.  411 

•y  in.  ii.  I 
Salt,  common, 

f- 
tali    I: 
Salt  frog,  ilctiiiiliuii  uf.  ii 

salt  solution,  normal,  vii.    . 

used  in  the  examination  ol 
tissues,  i. 
Salt  Sulphur  Springs,  vi  i     ' 
Salter,  incremental  line-  of,  \ 
Saltpetre,  i 
Salt  rl  ii.  632 

•    amnionic,  i.  188 
Salt-,  smelling,  i.  186  .  II 
Salvia  oflh 
Salxungen,  vi.  t 
Bambucua  canadensis,  ii.  649 

nigra,  ii 

Lntonio,  T<  \. 
- 
San  Domingo,  i  ii   7 

'   hart ) 
San  RemO,  viii 

Bandarac,  Iv. 
Bandal  wood,  oi 

•S  a  iliunlii 
red, iv  312 
Sand  fcr  surgical  dn 

Sand-flea,  I 

- 

I  (ord,  vi   . 
Sand* irli  Springs   h 
Sangi  r'sopt  ration,  i    808 

linaria  as  an  expectorant       "  9 
idensis,  i. 
Banguinarine,  I 

k  Iii  lrrvtliriiK-i.  ii.   12 

ration,  i 
Banguit 

Santcle.  vi.  881* 
Sanii  uU  europs  a,  vt  2r,i 
Sanitary  inspection,  Mmikf 

tiering  ilic  results  of,  \ 
878 
in  <  , 

-■  i-i  -.  \  i.  271 
of  air-supply,  vi    I 
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Sanitary  inspection  (continued) : 

of  gas  supply,  vi.  267 

of  habitations,  vi   203,  274 

of  heating  apparatus,  vi.  274 

of   hospitals  and  public  charities, 
vi.  270 

of  manufactures  and  trades,  vi.  268 

of  markets,  vi.  267 

of  plumbing  and  drainage,  vi.  276 

of  police  and  prisons,  vi.  270 

of  public  schools,  vi.  269 

of  public  ways  and  places,  vi.  266 

of  railroad  cars,  vi.  272 

of  ships,  vi.  271 

of  slautrhter-houses  and  abattoirs, 
vi."267 

of  surroundings  of  habitations,  vi. 
273 

of  ventilation,  vi.  275 

of  water-supply,  vi.  264 

personal,  vi.  273 

principles  of.  vi.  261* 

qualifications  of  inspectors,  vi.  262 

quarantine,  vi.  271 

scope  of,  vi.  261 

survey,  vi.  262 
Sanitarv    inspectors,    duties   of.    vi. 
272*  (Fig.) 

qualifications  of,  vi.  262 
Sanitary  laws,  iii.  528 
Sanitary  measures  in  the  prevention 

of  cholera,  ii.  134 
Santa  Barbara.  Cal.,  vi.  280*  (Chart) 
Santa  Fe.  N.  It,  vi.  282*  (Chart) 
Santa  Lucia,  vii.  740 
Santalic  acid,  vi.  294 
Santalin,  vi.  294 
Santalum  album,  vi.  256  (Fig.) 

Freycinetianum,  vi.  257 

pyrularium,  vi.  257 

Yasi,  vi.  257 
Santolina  cham;ecyparissus,  viii.  37 
Santonica,  viii.  1  (Fig.) 
Santonin,  i.  73  ;  viii.  2 
Santorini,  cartilage  of,  iv.  388  (Fig.) 

fissures  of,  i.  417  (Fig.) 

incisurae  musculus,  i.  444 
Saphenous  artery,  i.  357 
Saphenous  nerve,  great  or  internal, 

viii.  544 
Saphenous  veins,  iv.  469  (Fig.) 

anomalies  of,  vii.  610 

great  or  internal,  viii.  537  (Fig.) 
Sapo,  vi.  490 

viridis,  vi.  491 
Sapogenin,  vi.  387.  491 
Saponaria  officinalis,  vi.  491 
Saponin,  ii.  224  ;  vi.  491 
Sapotoxin.  vi.  491 
Saprine,  vi.  62 
Saranac  Lake,  vi.  283* 
Saratoga  Springs,  vi.  283" 
Barcin  in  urine,  vii.  414 
Sarcinae,  vi.  329  (Fig.) 

tirinse,  vii.  441 

ventriculi,  iv.  794  (Fig.) 
Sarcocele,  iii.  313 

treatment  of,  iii.  313 
Sarcolemma.  v.  63  (Fig.) 

histogenesis  of,  v.  69 
Sarcoma,  i.  604;  vi.  285*  (Fig.) 

alveolar,  vi.  288 

definition  of,  iii.  402 
of  the  peritoneum  in  a  horse,  au- 
topsy, vii.  651 

benign  period  of,  vi.  291 

cells  of,  vi.  286 

characters  of,  vi.  285 

classification  of,  vi.  286 


Sarcoma  (continued) : 

clinical  characters  of,  vi.  290 

diagnosis  of,  vii.  326 

following  condyloma,  ii.  262 

(glioma)  of  the  retina,  ii.  811  (Fig.) 

growth  of.  vi.  290 

in  the  cicatrix,  ii.  159 

in  the  labyrinth,  i.  439 

in  the  tympanum,  vii.  371 

malignancy  of,  vi.  290 

melanotic,  iv.  702  (Fig.) 
definition  of,  iii.  402 

myeloid,  vi.  288 

of  the  auditory  nerve,  i.  439 

of  the  auricle,  i.  447 

of  the  bladder,  i.  510 

of  the  breast,  i.  692 

of  the  choroid,  ii.  809  (Fig.) 

of  the  ciliary  body,  ii.  809 

of  the  conjunctiva,  ii.  807  (Fig.) 

of  the  cornea,  ii.  301 

of  the  external  auditorv  canal,  i.  425 

of  the  eyelid,  ii.  806 

of  the  hip  and  hip  disease,  diagno- 
sis, viii.  350 

of  the  intestine,  iv.  191 

of  the  iris,  ii.  809 

of  the  kidney,  iv.  292 

of  the  lachrymal  gland,  ii.  814 

of  the  larynx,  iv.  429 

of  the  liver,  iv.  576 

of  the  lower  jaw,  iv.  250 

of  the  orbit,  ii.  813 

of  the  ovary,  v.  414 

of  the  pancreas,  v.  484 

of  the  parotid  gland,  v.  520 

of  the  skin,  and  mycosis,  diagnosis 
of,  v.  78 

of  the  spleen,  vi.  604 

of  the  upper  jaw,  iv.  243 

of  the  urethra,  i.  520  (Fig.) 

of  the  uterus,  vii.  500  (Fig.) 

perforating,  of  the  skull,   vi.   466 
(Fig.) 

relation    of,    to    connective-tissue 
tumors,  vi.  285 

round-cell,  vi.  287 
definition  of,  iii.  402 

spindle-cell,  vi.  287 
definition  of,  iii.  402 
Sarcomatous    following    mammary 

sarcoma,  i.  692 
Sarcophaga  carnaria,  v.  291 

lati  irons,  v.  753 
Sarcopsylla  penetrans,  v.  756  (Fig.) 
Sarcoptes  scabiei  crustosae,  v.  744 

hominis,  v.  742  (Fig.) 
Sarcosin,  v.  258 
Sarcous  substance  of  muscular  tissue, 

v.  64 
Sarolhamnus  scoparius.  i.  709 
Sarsaparilla,  vi.  291*  (Fig.) 

action  and  use,  vi.  292 

allied  drugs,  vi.  293 

allied  plants,  vi.  293 

Brazilian,  vi.  292 

collection  of,  vi.  292 

composition  of,  vi.  292 

description  of,  vi.  292 

false,  vi.  293* 

Guatemala,  vi.  292 

Guayaquil,  vi.  292 

Honduras,  vi.  292 

Indian,  v.  725 

Jamaica,  vi.  292 

Mexican,  vi.  292 

preparations  of.  vi.  293 

source  of.  vi.  291 

Texas,  v.  20 


Sartorius  muscle,  viii.  540  (Fig.) 

anomalies  of,  v.  49 

tenotomy  of,  vi.  777 
Sass'  cold-sprav  apparatus,  iv.  38 
Sassafras,  vi.  293*  (Fig.) 

officinale,  ii.  169 

pith,  vi.  294 
Sassy  bark,  iv.  502  ;  vi.  294* 
Satterthwaite,  Thomas  E. ,  on  abscess 
of  the  liver,  iv.  537 

on  artificial  respiration,  i.  377 

on  enlargements  of  the  liver,  iv- 
552 

on  heat-stroke,  iii.  600 

on  the  pathology,  clinical  history, 
etc.,  of  carcinoma,  i.  770 
Satterthwaite's  method  of    artificial 

respiration,  i.  380  (Fig.) 
Satureia  hortensis,  vi.  295 
Saturnia  Io,  v.  756  (Fig.) 
Saunders,  red,  vi.  294* 
Sausage  poisoning,  vi.  67 
Sauter  operation,  iii.  804;  v.  203 
Sauterne,  wines  of,  vii.  768 
Sauter-Kecamier  operation,  iii.  804  ; 

v.  203 
Savanilla  rhatany,  vi.  209 
Savine,  vi.  295*  (Fig.) 

as  an  emmenagogue,  ii.  676 

tops,  vii.  334 
Savory  and   Moore's  food,   compo- 
sition of,  viii.  100 

vaporizer,  iv.  37 
Savory,  summer,  vi.  295* 
Sawdust  for  surgical  dressings,  i.  265 
Saws,  surgical,  vi.  176  (Fig.) 
Sayre's  ankle  splint,  v.  380  (Fig.) 

dressing  for  fractured  clavicle,  iii. 
244 

knee-splint,  v.  379  (Fig.) 

operation    for    anchylosis   of    the 
hip,  v.  392  (Fig.) 

plaster-jacket  and  jury-mast,  v.  374 
(Fig.) 

short  hip-splint,  v.  377  (Fig.) 

treatment  of  lateral   curvature  of 
the  spine,  ii.  775 
Scabies,  vi.  295* 

and  eczema,  differential  diagnosis 
of,  ii.  634,  639 

diagnosis,  vi.  295 

eruption  of,  vi.  295 

etiology,  vi.  296 

feigned,  iii.  59 

pathology,  vi.  296 

prognosis,  vi.  296 

site  of  lesions  of,  vi.  295 

treatment,  vi.  296 
Scabiosa  succisa.  vi.  296 
Scabious,  vi.  290* 
Scala  media  of  cochlea,  ii.  563 

tympani,  ii.  563 

vestibuli,  ii.  563 
Scalds,  i.  722 
Scalenus  anticus,  anomalies  of,  v.  40 

medius,  anomalies  of,  v.  40 

minimus,  v.  40 

posticus,  anomalies  of,  v.  40 
Scalled  head,  ii.  633 
Scalp,  differential  diagnosis  of  erup- 
tions of,  ii.  634.  636 

eczema  of  the,  ii.  636 

lymphatic  glands  of  the,  v.  119 

sabre  and  bayonet  wounds  of  the, 
viii.  4 

section  of,  viii.  Ill  (Fig.) 

shot-wounds  of  the,  viii.  5 

wounds  of  the,  iii.  523 
treatment  of,  viii.  223 
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I   551 
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Scoliosis,    iv.    450  (Fig.).     See   also 
Lateral  curvature  of  the  spine. 
Scolopendra     castaneiceps,    v.     749 
(Fig.) 

electrica,  v.  750 

morsitans,  v.  749 
Scolopeiidrium  vulgare  seu  officinale, 

iii.  509 
Scoop,  lithotomy,  iv.  517  (Fig.) 

urethral,  iv.  529  (Fig.) 
Scoparin,  i.  709 
Scoparius,  i.  709 

diuretic  action  of,  ii.  522 
Scorbutus,  vi.  357.     Sec  also  Scurvy. 
Scorodosma  foetida,  i.  381  (Fig.) 
.Scorpion-flies,  v.  750 
Scorpion  spiders,  v.  747  (Fig.) 
Bcorpionids,  v.  74s  (Fig.) 
Scorpions,  v.  748  (Fig.) 
Scotch  bonnets,  iii.  276 
Scotchmen,  cranial  capacity  of,   ii. 

25 
Scotland,    investigation    of    sudden 

deaths  in,  if.  303 
Scotoma,  vii.  665.  668 

annular,  vii.  668 

central,  ii.  151  ;  vii.  668 

color-,  vii.  668 

following  rupture  of  the  choroid, 
ii.  802 

negative,  vii.  668 

peripheral,  vii.  668 

positive,  vii.  668 

ring.  vii.  668 

scintillans,  vii.  669 
Scott    Alison's    differential    stetho- 
scope, vi.  627  (Fig.) 
Scott,   W.  B. ,  on  functions  of  the 

cerebral  cortex,  ii.  28 
Scourers  of  cloth,  diseases  of,  v.  281 
Scoutetten's  method,  v.  203 
Screw-worms,  v.  291,  753 
Scriveners'  palsy,  vi.  33  (Fig.) 
Scrofula,  vii.  274* 

and  tuberculosis,  pathological  iden- 
tity of,  viii.  340 

definition,  vii.  274 

derivation  of  the  term,  vii.  274 

etiology,  vii.  275 

history,  vii.  274 

in  the  etiology  of  deaf-mutism,  ii. 
367 

pathology,  vii.  275 

pathological  anatomy,  vii.  276 

prognosis,  vii.  277 

treatment,  vii.  278 

water  treatment  of,  i.  464 
Scrofuloderma,  vi.  356* 
Scrofulous  and  syphilitic  dactylitis, 
diagnosis  of,  ii.  355 

conjunctivitis,  ii.  268 

neck,  v.  119 
Scrophularacrin,  iii.  156 
Serophularia,  iii.  233 

aquatica,  iii.  156 

nodosa,  iii.  156 
Scrophularin,  iii.  156 
Scrophularosmin,  iii.  156 
Scrotum,  iii.  389 

adhesion  of,  to  penis,  iii.  308 

burns  of,  iii.  308 

cancer  of,  i.  774  ;  iii.  309 

contusions  of,  iii.  306 

dermatitis  of,  after  the  use  of  qui- 
nine, ii.  413 

diseases  and   new-growths  of,  iii. 
308 

elephantiasis  of,  iii.  308 

enchondroma  of,  iii.  309 


Scrotum  (continued)  : 

epithelioma  of,  i.  774 

excision  of  part  of,  for  varicocele, 
vii.  600 

fibroma  of,  iii.  309 

gunshot  wounds  of,  iii.  307 

hematocele  of  dartoid   tissue,  iii. 
308 

incised  wounds  of,  iii.  307 

infiltration  of.  with  urine,  iii.  308 

injuries  and  wounds  of,  iii.  306 

lacerated  wounds  of,  iii.  307 

lupus  of,  iii.  309 

lymphatic  vessels  of,  viii.  307 

malformations  of,  iii.  308 

nerves  and  vessels  of,  iii.  390 

new-growths  of,  iii.  308 

punctured  wounds  of,  iii.  307 

sarcoma  of,  iii.  309 

skin  of,  iii.  389   . 

tumors  of,  iii.  308 

varicocele,  vii.  598 

wounds  of,  iii.  306 
Scultetus,  bandage  of,  i.  470  (Fig.) 
Scurvy  or  scorbutus,  vi.  105,  357*. 
See  also  under  Purpura. 

clinical  history,  vi.  359 

diagnosis,  vi.  359 

etiology  of,  vi.  358 

history  of,  vi.  357 

in  armies,  i.  330 

pathology  of,  vi.  359 

prevention  of,  vi.  359 
in  the  army,  iii.  123,  758 

prognosis,  vi.  359 

treatment  of,  vi.  360 
Scutellaria  lateriflora,  vi.  357 
Scutulated  rattlesnake,  vi.  166 
Scymnus,  a  shark,  brain  of,  viii.  118 
Sea-air  in  the  treatment  of  chorea, 

ii.  143 
Sea-bathing,  i.  462 
Sea-Island  cotton,  ii.  311 
Sea  salt,  ii.  99 
Sea-sickness,  vi.  360* 

congestion   of  internal  organs  in, 
ii.  171 
Sea  snakes,  vi.  174 
Sea-tangle,  iv.  379  (Fig.) 

tents,  ii.  717 
Sea-tortoise  fat,  iii.  43 
Sea,    transportation      of    sick     and 

wounded  by,  iii.  146  (Fig.) 
Sea-wrack,  iii.  264 
Seal,  golden,  vi.  360* 
Seal's  blubber,  iii.  43 
Searcher,  Andrew's,  iv.  525  (Fig.) 

Gouley's,  iv.  524  (Fig.) 

Little's,  iv.  525  (Fig.) 

Thompson's,  iv.  525  (Fig.) 
Season,  influence  of,  in  the  produc- 
tion   of   catarrh  of  the  upper 
air-passages,  iv.  402 

upon  convulsive  disorders,  ii.  287 

upon  yellow  fever  epidemics,  viii. 
56* 

in  relation  to  dysentery,  ii.  547 
Seat-worm.  v.  133  (Fig.)  ;  vii.  792 
Sebaceous  cyst.  vi.  362* 
Sebaceous  glands,  viii.  465  (Fig.) 

disease  of,  ii.  255 

in  infancy,  iv.  10 
Soboliths.  i'i.  260 
Seborrhea,  vi.  362* 

and    psoriasis,    differential     diag- 
DOsis  Of,  vi.  56 

congestiva,  iv.  006 

oleosa,  vi.  362 

sicca,  v.  691  ;  vi.  362 


Secale  cereale.  iv.  638  ;  vi.  239  (Fig.) 

cornutum,  ii.  714  (Fig.) 
Second  nerve,  ii.  324 
Secondary  forebrain,  viii.  134 
Secondary  optic  vesicle,  ii.  782 
Second-sight,  ii.  279 
Secretion,  or  secretions,  vi.  363  (Fig.) 
bronchial,  remedies  to  increase,  ii. 

765 
classification  of,  vi.  364 
effects  of  alcohol  upon.  i.  104 
effects  of  tobacco  upon.  viii.  553 
gas!  ric,  ii.  464 
in  infancy,  iv.  10 
in  the  kidney,  vi.  377 
in  the  mammary  glands,  vi.  378 
in  the  sweat-glands,  vi.  378 
intestinal,  ii.  468 
of  digestive  fluids,  ii.  445 
pancreatic,  ii.  466  ;  vi.  373 
paralytic,  vi.  373 
physiology  of,  vi.  363*  (Fig.) 
salivary,  ii.  462;  vi.  366 
theories  of,    vi.  365 
urinary,  vi.  377 
conditions     which     modify     in 
health  and  disease,  ii.  520 
Section-cutting,  methods  of,  iii.  666 

serial,  iii.  689 
Sedative  action  of  heat,  iii.  603 
Sedatives,  vi.  379* 
circulatory,  vi.  379 
gastric,  vi.  379 
local,  vi.  379 
nervous,  vi.  379 
respiratory,  vi.  379 
urinary,  vi.  379 
Sedentary  life,  diseases  of,  v.  281 
Sedgwick.  William  T. ,  on  bacteria, 
i.  458 
on  biology,  i.  499 
on  differentiation,  ii.  444 
on  fermentation,  iii.  61 
on  reflex  actions  or  reflexes,  vi.  151 
Sedillot's  method,  v.  203 
operation    for  double  hare-lip,  iii. 
506  (Fig.) 
Sediment  of  waters,  vii.  707 
Seelv,  W.  W.,  on  Meniere's  disease, 
iv.  714 
on  tinnitus  annum,  vii.  99 
Segmental  overlapping  in  the  brain. 

viii.  114 
Segmentation  cavity,  vi.  383 
modifications  of,  vi.  382 
nucleus,  vi.  :!sl 

in  ovum,  iv.  7  (Fig.) 
of  the  body,  vi.  379* 
of  the  brain  more  easily  recognized 
in  certain  low  or  generalized 
vertebrates,  viii.  113 
relative  size  in  embryo  and  adult, 
viii.  114 
of  the  ovum,  vi.  381*  (Fig.) 
external  appearances  of,  vi.  381 
Segments,  cephalic,  i.  684 

number  and    characteristics   of, 
vi.  380 
muscular,  ii.  223 
primitive  arrangement  of  the,  vi. 

379 
rump,  vi.  380 

spinal, vi.  543(Fig.)  ;  viii.  475  (Fig.) 
Seguin's  siL'iial  symptom  in  epilepsy, 

viii.  222 
Seidlitz  powder,  iv.  459;   v.  794 
Seignette's  salt,  v.  794 
Self-fertilization,     disadvantage     of, 
viii.  447 
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:!..in». 
i.  6' 

8 
Semen  i  oni  ra,  viii    l  I  F 

S<   Mill    ill   ill-    -• 

function  <>f.  i; 
Semimembranous  munch  . 
(Fli 

IIDOM 

Si  mi  mill' 

Seminal  incontinence,  \  i 

definition,  \  i 

diaimosls,  t 1 

.:  it \  and  pathology,  t  L 

natural  bistorj .  \  I 

prognosis,  \  i 
itment,  vL 
Seminal  tubules,  vii.  88  i  Fig  ■ 
Seminal  resides,  vii   :;•_' 
Semitendinosus    muscle,    vii. 

anomalies  <>f 
Semple's  inhaler,  i- 

.  i  vulgai  iv  in.  894 
• 
as  :m  emmenagogue,  ii.  tJ7G 
:i-  :m  <\pi  ctorant,  ii  787 
Senegal  gum,  iii.  409 
Senegin,  \i.  887 

■  mi-,  phenomena  of,  i.  B7 
Senile  changes  in  the  lower  jaw,  iii.  15 

of  the  face,  iii  8 
Senile  gangrene,  iii  :s,H>  I  Fig. 
Senile  tremor  and  paralysis  agitans, 
differential  diagnosis  of,  \.  A'»> 
Seniliti  .  vi.  888*.     See  al-"  0 
Senn,  Nicholas,  on  bronchial 
i.  680 
on  fractures  of  tin-  acetabulum,  i. 

r»4 
on  hj  drocele,  iii 
on  injuries  :iinl  diseases  of  the  pan- 

-   \    456 
on  ligature,  i\    188 
mi  perforating  tumors  <>f  the  skull, 
\i   466 
Senna,  iv.  461  .  vi.  101,  :>**•  (Pig  I 
m  and  use,  \  i.  888 
administration,  vi 

indria,  \  I 
allied  plants,  vi  880 
composition  ol    ri   '■>'■' 
compound  infusion  "f.  iv.  841 
description  "f.  vl 
India,  vi 
Tinnevt  II) .  \  I 

■  ties  "f.  \  I 
icrol,  vi 
.pterin,  \  i 

-    of,   ii     M 

disorders  of, 

in  diphtheria,  ii    I 
disturbani  rased  by  light 

nlng   h    601 

7  I 
of  |.r  in  nun!    Ol 


meat  of,  iii  infanta,  iv    18 
!,.'•  meal  of,  In  cholera,  Ii.  140 

ill    .  1\        I'M, 

hood,  i 
Sensibility,  delayed   conduction  "t 

vi 

diminished,  In  contusions,  il 

■ 
lesions  "t.  in  brain  lunu 
muscular,  u  sts  l"r.  \  i 
relative,    t:iiil<-   <•(.    f<>r   dill 

parts  "f  the  body, 
tactile,  measure  menl  <>'. 
Sensory  <  onductlon,  rapidity  • 
for,  vi.  891 
iv  epileps)    ii    704 
Separate  <  "il  battery,  ii.  650 
.  officinalis,  ii. 
coloring  matter  <>f.  ii.  ! 
Septicemia  and  pj  :i  mis 
diagnosis,  vi.  406 
bistorical  summary,  vi.  890 
micro-organisms  in.  vi.  409  4<>4 
nature  *>f.  vi.  4"". 

ts  "f  investigations  con 
iiiir.  \i.  40;t 
sj  mptoms,  \  i   400 
Lment,  vi.  4i»; 
Septicaemia,  bacteria  "f.  ii   884 
embolic,  vi  4<hi 
puerperal,  « i.  74.  80 
Septine,  ii.     - 

Septo  pneuma  in  cemeteries,  I 
Septum  lucidum,  vilL  189   I 
Septum  narium,  abw  ess  "f.  v 
cartilage  "f.  v.  810 
deviations  uf.  v.  818  i  F 
perforation  of  the,  viii 
treatment  of  deflections  of,  v.  816 
Septum  osseum  cochleae,  ii.  562 
Septum    tranaversum    ampull 

564 
Sepulture,  L  719 
ere/nation,  ii.  :t:!2  (Fig.) 
laws  of,  i   780 
Sequestrum,  formation  of,  v.  188 
s.  n  mplon,  vii   74  l 
Serial  section-cutting,  iii.  689 
Sericin,  ii 

-\  ii"\  iii-.  vi.  7 
Una  (decidua),  ii   891  (PI 
Serous  cavities  of  the  brain,  viii.  244 
is  fat-tissue,  iii  48 
.-  inflammation,  i\ 
Serous  aaUvarj  glands,  ii    148 
s.  rpent  t  enom,  nature  of,  vi    100 
Serpen taria,  v  i.  18 

:i-  :m  emmenagogue,  ii 
Serpents,  poisonous,  vi   165   r 
Set  plginous  chancre,  ii  I 
Serpiginous  corneal  ulcer,  ii.  . 
Serpolet,  \ 

Serratua  magnus,  anomalies  of,  v.  4:'. 
Serratua  posticus  inferior,  anomalies 

of,  I 
Serratua  posticus  superior,  anomalies 
of,  \    vj 

l's  cells,  \i   588    l" 
Serum-albumin,  i   561 
in  urine,  vii  481 

■M  globuli 
in  urine,  vii.  4-1 
Serum  of  the  blood, 

>i  i  v  n  i  -  mi  dical,  law  "f  com] 

lion  f«T 
Sesan  7      | 


Seaamuin  indicum, 

7 

iii.  689    i 

'.'.'il 
drill,  iii    I 

• 

i-sM-h.  \  i    417 
detection  of,  in  »  aivr    vii.  7 

410 

<    |S-|MH,|w        \    |.       4)4 

tlicir  adaptability  t"  <iti' 
■ 
drj  ISO 

filtration,  vi.  417 

411 

too 

in  cities,  vi    | 
in  \  480 

into  a  atet .  v  i  414 
irrigation,  \i  414 
in  U 

Liernur  ij stem   \ i    4l(i 
midd  I  411* 

I  soil,  vi.  411 
ogham  ij  stem    v  ■    400 
pail  system,  i 

pneumal  430 

precipitation  and  <W-<": 

vi.  417 
privy  pit    and    privy-vault,    vi. 

4i«7,  418 
relative  value  <>f  i 
combim 

[fit  ationa  f<>r  <lry  eartli 
tern,  vi  4-.M 
su!i-"il  Irrigation,  \  i    416 
sur'  190 

■\v : 1 1 1 1  i  arriaj  vi.   410, 

410 
Immediate  dis]><.-:il  of,  i  i   4<'T 
Irrigation  by  I  m,  vi. 

416 
by    pane-and  iruiii  r  sv-ti  n 

415 
l'V  ridge  and-fun  .  vi. 

415 
pumping,  vi  4 
removal  of  liquid,  \  i.  414 
Shone  system  of  pump 

il  irrigation  by,  \  i  416 
ultimate  disposal  of,  vi.  411 
rapping   vi  41' 

.:  in-,  vi.  4 

s.  w<  rage,  vi.  421*  1 1 

itruction  of  sewers,  vl   422 
dangers  <>f  tidal  v:,ri:iti 
dry  trap-.  \  i  42;i 
intercepting  sewi  ra,  \  i.  480 
out-door  <  iosets  and  lalrta  • 

plans,  in;    ■  '.  the  J  -r.  - 

limi  of,  v 
preliminary  considerations,  i 
principles  of,  v  L  422 
pumping  sen  n  l^ <    i  i.  4:U 
n  l:iii\  <•  value  of  separate 

bined  systems  i  i 
sanitar)'  inspection  ol 
urinals,  v  i  480 
vm  i  ping  drains,  v . 
v:ir.i   and  irulh  i r.-ij •>.  vi.  427 
Sew<  r  sit    vi  \x\* 

\  i.  434 
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Sella  turcica. 
Silver. 


Sewer-air  (continued) : 
chronic  poisoning  by,  disease  pro- 
duced by,  vi.  434 
treatment,  vi.  436 
composition,  vi.  433 
detection  of,  vi.  436 
physiological  effects  of,  vi.  433 
Sewer-gas,  vi.  433 
Sewers,  cleansing  of,  vi.  424 
construction  of,  vi.  422 

arrangements  for  cleansing,  vi. 

424 
arrangements   for   flushing,    vi. 

424 
arrangements  for  ventilation,  vi. 

425^ 
foundation,  vi.  423 
joints,  vi.  423 
junctions,  vi.  423 
management,  vi.  423 
man-holes,  vi.  424 
materials,  vi.  422 
shape,  vi.  423 
size,  vi.  424 

velocity  of  stream,  vi.  424 
yard-  and  gully-traps,  vi.  427 
flushing  of,  vi.  424  (Fig.) 
intercepting,  vi.  430  (Fig.) 
ventilation  of,  vi.  425  (Fig.) 
doubtful  advantage  of,  i.  97 
Sewing-machine  workers,  diseases  of, 

v.  281 
Sewing  spasm,  vi.  36 
Sex,  vi.  436* 
determination  of,  vi.  437 
dosage  modified  by,  ii.  526 
law   of   unity   of,  in  double  mon- 
sters, vii.  13 
nature  of,  vi.  437 
statistics  of,  in  stillbirths,  i.  503 
Sexes,  brain-weight  of,  viii.  163 

proportion  of  the,  vi.  437 
Sexton,  Samuel,    on   congenital   de- 
fects, diseases,  and  injuries  of 
the  auricle,  i.  444 
Sexton's  operation,  v.  203 
Sexual  anaesthesia,  vi.  398 
Sexual   excesses   in   the   etiology  of 

epilepsy,  ii.  706 
Sexual  glands,  derived  from  coelom, 

ii.  223 
Sexual  involution,  ii.  74 
Sexual  power,  remedies  to  restore,  i. 

292 
Sexuality  and  insanity,  iv.  57 
nature  of,  vi.  436 
origin  of,  vi.  438 
Shaddocks,  v.  359 
Shadow  test,  v.  313 

for  hypermetropia,  iii.  781 
Shaffer's  abduction-screw  attachment, 
for  the  hip-splint,  v.  378  (Fig.) 
Shaffer's  modified  chin-piece,  v.  376 

(Fig.) 
Shark's  blubber,  iii.  43 
Shark's   brain,  closed   lateral   recess 

of,  viii.  117 
Sharon  Springs,  N.  Y.,  vi.  438* 
Sharp,    Benjamin,    on   the   develop- 
ment of  the  eye,  ii.  781 
Sharpey's  fibres,  i.  600  (Fig.) 
Shattuck,  Frederic  C,  on  diseases  of 
the  heart  valves,  iii.  583 
on  pleurisy,  v.  717 
on  valvular  aneurism  of  the  heart, 
iii.  548 
Shattuck,  George   B. ,  on  febricula, 
iii.  51 
on  typhoid  fever,  iii.  82 


Sheffield  grinders'  rot,  iv.  597 
Sheldon  Springs,  vi.  438* 
Shellac  splints',  vi.  612 
Shells,    egg-    and   oyster-,    antidotal 

value  of,  i.  243 
Shelter-tent  used  in  the  army,  iii.  125 
Shenandoah  Alum  Springs,  vi.  438* 
Sheppard,  Francis  J.,  on  anomalies 
of  arteries,  i.  347 
on  anomalies  of  muscles,  v.  35 
on  anomalies  of  veins,  vii.  604 
on  surgical  anatomy  of  the  axilla, 

i.  453 
on  surgical   anatomy  of  the  male 

perineum,  v.  587 
on  surgical  anatomy  of  the  neck, 

v.  110 
on  surgery  of  the  tongue,  vii.  113 
on  treatment  of  intestinal  obstruc- 
tion, iv.  158 
Sheringham   valve    for    ventilation, 

vii.  621  (Fig.) 
Sherry  wine,  vii.  776 
Shin,  iv.  468 
Shingles,  iii.  645  (Fig.) 
Shipboard,  rations  of  troops  on,  iii. 

123 
Ship-fever,  iii.  95 
Ships,  disinfection  of,  ii.  480 
hygiene  of,  iii.  767  (Fig.) 
sanitary  inspection  of,  vi.  271 
used    in     transporting    sick     and 
wounded,  iii.  146  (Fig.) 
Shir  khist,  iv.  641 
Shock,  vi.  439* 
after  wounds  of  the  intestine,  iv. 

194 
causes  of,  vi.  439 
explanation  of  phenomena  of,  ii. 

171 
in  contusions,  ii.  286 
in  intussusception,  viii.  318 
post-part  u  m,  vi.  70 
prognosis,  vi.  441 
prophylaxis,  vi.  442 
symptoms  of,  vi.  440 
treatment,  vi.  441 
Shoddy-grinders,  diseases  of.  v.  282 
Shoemakers,  diseases  of,  v.  282 
Shoes,  defects  and  requisites  of,  iii. 

54  (Fig.) 
Short-sightedness,  v.  82  (Fig.) 
Shot-injuries,  definition  of,  viii.  7 
Shot,  use  of.  in  intestinal  obstruction, 

iv.  159 
Shot-wounds,  viii.  5 

entrance  and  exit,  viii.  11 
relative  frequency  of,  in  different 
regions  of  the  body,  viii.  7 
Shoulder-joint,  vi.  443*  (Fig.) 
amputation  above,  i.  163 
amputation  at,  i.  161  (Fig.) 
for  shot-injuries,  viii.  32 
anomalies    of    muscles  of,   v.   43 

(Fig.) 
blood-supply  of  the,  vi.  447 
bursa?  of,  i.726;  vi.  446 
capsule  of,  vi.  444 
cartilage  of,  vi.  444 
chronic  rheumatic  arthritis  of  the, 

viii.  356 
deep  muscles  of  the,  i.  11  (Fig.) 
disease  of,  viii.  866 

treatment,  viii.  368 
dislocations  of,  ii.  490  (Fig.) 
ligaments  of,  vi.  444 
lymphatic  vessels  of,  viii.  393 
movements  of  the,  vi.  447 
muscles  associated  with,  vi.  445 


Shoulder-joint  (continued) : 
nerves  of,  vi.  447 
osteitis  of  the,  viii.  355 
periarthritis  of,  massage  in,  iv.  663 
resection  of,  vi.  180  (Fig.) 
after-treatment,  vi.  182 
for  shot-injuries,  viii.  32 
history,  vi'.  180 
indications,  vi.  181 
methods,  vi.  181 
results,  vi.  180 
shot-wounds  of  the,  viii.  6 
synovial  membrane  of  the,  vi.  446 
synovitis  of  the,  viii.  355 
wounds  of.  iv.  259 
Shoulder  presentation,  management 

of,  iv.  329 
Shoulder,  right,  pain  in,  in  disorders 

of  the  liver,  i.  5 
Shoulders,  round,  iv.  320 
Shrapnell's  membrane,  vii.  334 
Shrapnel-shots,  viii.  8  (Fig.) 
Sialagogues,  vi.  447* 
Sialorrhoea,  vi.  251*.     See  also  Sali- 
vation. 
in  a  case  of  chlorosis,  ii.  107 
Siam  benzoin,  i.  489 
Siamese  twins,  vii.  25  (Fig.) 
Sibley  tent,  iii.  125,  759  (Fig.) 
Sick,      accommodations     for.      See 

Hospitals. 
Sick    and   wounded    soldiers,  trans- 
portation of,  by  railroad,   iii. 
153  (Fig.) 
by  water,  iii.  146  (Fig.) 
Sick,  care  of  the,  on  shipboard,  iii. 
773 
drinks  for  the,  ii.  528 
examination  and  disposal  of,  in  the 

army,  iii.  106 
nursing  the,  v.  252 
transportation  of  the,  on  land,  vii. 
222  (Fig.) 
on  shipboard,  vii.  238  (Fig.) 
Sick-headache,  iii.  514  ;  v.  158 
Sick-room,  disinfection  of,  ii.  480 
Side-winder  (rattlesnake),  vi.  166 
Sieule's  pneumatic  speculum,  ii.  603 
(Fig.) 
steam-spray  apparatus,  iv.  38 
Sieveking's  ssthesiometer,  i.  84 
Sigault's  operation,  v.  203 
Sight.     See  Vision, 
Sights,  idiosyncrasies   in    regard  to, 

iv.  2 
Sigmatism.  vi.  617 
Sigmoid  cavity,  greater,  in  the  elbow, 

ii.  644 (Fig.) 
Sigmoid  flexure.' i v.  173  (Fig.) 
6>f  the  lateral  sinus,  viii.  241 
Sign- language,  ii.  380 
Signorini's  method,  v.  203 
Signs  of  death,  ii.  387 
Sikimin,  i.  234 
Silica,  urinary  calculi  formed  of,  ii. 

257 
Silicate  splints,  vi.  611 
Silicates,  vi.  448* 
Silk  fibres  seen  under  the  microscope, 

iv.  781  (Fig.) 
Silky  wrappered  agaric,  iii.  276 
Silurian  Spring,  vi.  448* 
Silver,  vi.  448* 
cyanide,  ii.  349  ;  vi.  450 
iodide,  vi.  449 

antiseptic  efficacy  of,  i.  253 
medicinal  properties  of,  vi.  448 
nitrate,  vi.  449 
antiseptic  efficacy  of,  i.  253 
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i  r.» 
-.1    ISO* 
lisanci   from,  i  i 

'     ■..    U      I  'l  1 

.    M    •  limafa  of,  r.  180 
H         .'■■  -  -fli-  188 

Siraou  -  method  of  exploration  "f  the 

mm,  vi.  ] 
itlon  for  ••  inal  fistula, 

viii 
position, 

ipeculum,  \ ii.  587    I 
Simple  glaucoma,  il 
Simpson's  forceps   iii.  82 
in.  trotome,  vii    178    I 
operation,  v.  808 
Mm-'  fork,  viii  580   I 
opt  ration  f>>r  \  [nal  fistula, 

viii   586  (Fig  i 
position    ■    808 

uIiiiii.  iii.  -UK 
tampon  extractor,  \  ii.  585    l 
.  final  dilator,  vll   588   Fie.  i 
Slmul 

also  Neui  ■"in 
of  epilepsy,  ii   707 
i-anily.  i.   81 

Simullum  meridionale,  v  7">i 

pecuarum  I    Pig.) 

Sinalbin,  \    78 
Sinapin  sulphate,  \    78 
Sinapis  alba   i    '■'• 
nigra,  \.  75 
pisms,  ii  :!17 
Singing  voice,  physiology  of ,  vii  688 
Single  <"il  battery,  ii   850 
Single  band  deaf  and-dumb  alphabet, 
ii   878    l 
iltu>.  iii.  648 
in  relapsing  fever,  iii   7? 
rin,  iii.  888  .  v.   7H 
Sinistrad  and  sinistral,  use  of  terms, 

viii 

Sinistrin,  vi  616 

plumbing  of,  iii.  440  (Pig.  I 
Slnusi 

•iru-.  viii    848 

■  1 1 ■  n i-i .  viii.  2  1 1 

bral,  viii   841 
anomalies  «•(.  vii   807 
Inflammation  following  otitis,  Ii. 

relations  <>f.  ii.  681    Pi  i 
.l.u.  nf  the  foramen  magnum, 
vlfl   849 
falcial,  \  iii.  841 

frontal,  anatomy  <>f.  iii.  860   Fig.) 
■ 
foreign  i«>di< •-  in,  iii  861 
Injuries  "f.  iii 

■ 
tumors  of  the,  iii   868    I 
Intra  i  ranial,  wounds  «>f.  iii 

longitudinal,  viii   841 

in  ixillarj ,  measurements   of,  vii 

pital,  vii: 
In'  dura,  viii.  841 
<>f  ti  ■  il  auditor] 
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rlil.  841 


8 

. 
841 
pharyng 

pn  ■  Hi.  841 

).\r:'  681 

semiovalh 
ipbenoldal, 

..ti-riiu>  ol 
subfaJcial,  <>f  dura,  \  iii    121 
subpetroaal,  viii    . 
subspbenoidaJ 
superpetroaal    vii. 
it  hi. .rial.  viii.  841 

transverse,  viii  841 
Blnu-vertebralla  nerve,  \  il 
Sipbonage  In  bouse-plumbing  iii.  42b 
Siphonia,  a  source  ol  caoutchouc,  i. 

751 
Sinn,  vii    -     i 
Sirenomella,  \  ii  s  .  Fig.  i 

mania,  i.  - 
Sitophobia,  i. 
Bilz  bath,  I.  166 
Sixth  nerve,  ii.  889 
paralysis  "f.  in  tumors  of  thi 
bellum,  ii  27 
size,  manufacture  of,  vii  801 
Bkatol,  ii.  468 
germicidal  action  "f.  iii 

Bkeer's  sympl v,  804 

Skeletal  a\i>.  the  axon,  viii.  108 
Skeleton  of  the  face,  iii   18 
Skeletons,  articulating  of,  vi  454 
artificial,  vi, 
disarticulated,  vi  458 
maceration  of,  v  i  458 
natural,  vi.  452 
preparation  "f.  i  i    451  * 

bleaching  l »,  \  i  458 

cements  for  bones  and  teeth,  vi 

158 
degreasing  bones,  vi  458 
disarticulating  skull-,  \ 
final  arrangemenl .  \  i.  48 1 
general  directions,  vi  -Til 
..|  \  oung  animals,  vi  458 
removal  "f  -"ft  part-.  \ 
.-kull-   vi  458 
Bkene'a  anterior  support  pessary,  v. 
Fig.) 
liaw  k  bill  scissors,  vii.  I    I 
tubes,  v.  204 
urethra]  speculum,  i.  .r>i7  1 1' 

•  ■•\  agjnal  fistula   i"  ssary,  v 

618      : 

Skey'a   arterial   compressor, 

Skill.     8(  e  \falpru*  I 
Skim-milk,  iii.  801 

sale  of,  iii.  801 
Skin,  adipose  columns  of,  11  851 

adipose  layer  of  toe,  vii 

altered  nutrition  of,  from  nerve  in- 
juries. \iii.  17 

anatomy  of,  viii  458*  i Fig  » 

appearance   of,  In  Infantile  diar- 
rhoea, ii   488 

ap|  ■  I  the,  viii 

application  of  remedies  t<>  the,  ii. 
700 

arteries  of,  viii   41 

atrophic  lines  in  the,  ■%.  L  154 

stropbic  spots  in  the,  v 

atrophy  "f  the,  i  i 

blood  vessels  of,  vlil    468 

bronstng  >>f  the,  in  Addison*  di— 

1.    7ti 

calculi  "f .  i   7  17 


'    ii  288 

in  '1: 

'       llll       Viii 

cutis  propria   \ iii  468 

lit)  cf  tin-.  \  ii. 

II   488 
uamalion  <.f    ii.  418 
diphtheria  <.f.  ii.  471 

.-il-.  i"il 

in    \ 

in  cj  BtS  "f  ti  •  1-1 

- 
•  tin-.  \ii 
elasticity  ol  the,  viii.  ■; 
embryology  <>f  the 
of  tin-  epidermis 
<-f  tin-  hairs,  \iii.  • 
of  the  nail-,  viii 

«,f     t||(        v, 

of  the  sweat  glands,  viii   -4 •; 4 
:  bulbs  ol  - 

■  Miiiv  \  i: 

eruptions  "f.  <  sused  by  drui 

411 
in  cerebro  Bpinal  men 

r. 

ill  jaillidi. 

evidences  <>f  death  in   I 

lative  inflammatioi  ;  - 

fatty  layer,  viii    4"14 
fold-  of  the,  viii    4Mi 
furrow-  of  the,  viii.  460 
i  ral  characteristics  of,  vi 
is  of,  viii   -4»> 4 

a  ith.  vi    451 
liair.  anatomy  >■',    viii   4'.-    I 
diseases  of.  iii.  477 
heal  n  gulating  function  "f. 
herpetiform    inflammation   <>f.   n. 

4111 
hornj  lt..vv  ih  cf.  ii   :;oi 
intliinmiatii.il  of,  il 
intercellular  spares  "f  the  stratum 

muoosum,  viii.  4<;i 
lymphatii 
microscopical  examination  «.f.  iv. 

mu 

nails  |    of,   v.    102 

viii.  468 

nerves  of  tin-,  v ill 

Of  tin-  aim.  i 

of  tin-  fan    character  of,  iii.  7 
i>f  tlic  face  and  bead,  distribution 

of  nerves  in 

grow  ih  <.f.  ii.  414    i 
I'  i.  inian  bodies,  viii.  4H7 
pain  in  tin-,  ii     }"<i 

painful  neuroma  ol   v  171 

painful  t  . 

panniculus  adiposua,  v  III 

title  di-i  a-<  -  1. 1,  mi  til.... 

amusing,  iv.  804 
par-  papillaris  of  the  corium,  viii. 

para  reticularis  of  the  corium,  viii 

King  Of,   il 
anvier's  tactile  disks,  vjjj.  467 
sfalpighii,  vii 

•    viii   465 
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Silver. 

Vmi— ma 


Skin  (continued)  : 

sloughing  of,  from  pressure,  ii.  394 

stratum  eorneum,  viii.  462 
granulosum,  viii.  461 
mucosum,  viii.  461 
spinosum,  viii.  461 

structure  of,  viii.  460 

subcutaneous  connective  tissue 
layer,  viii.  464 

sweat-glands,  viii.  464 

table  showing  varying  sensibility 
of,  in  different  portions  of  the 
body,  i.  84 

tactile  corpuscles,  viii.  467 
*   tension  of  the,  viii.  459 

termination  of  muscular  fibres  in 
the,  v.  62 

toilet  preparations  for,  ii.  307 

transportation  of,  vi.  459  (Fig.) 

tuberculosis  of  the,  vi.  356 

varying  sense  of  temperature  ap- 
preciation in  different  parts 
of,  i.  86 

Vaters'  corpuscles,  viii.  467 

veins  of,  viii.  466 

vesication  of,  preliminary  to  en- 
dermatic  medication,  ii.  688 
Skin  diseases.  See  separate  articles 
bv  Allen  (C.  W.),  Bulkley  (L. 
D.),  Morison  (Robert),  Stel- 
wagOD  (H.  W.)i  and  Van 
Harlingen  (Arthur). 

baths  in,  i.  478 

classification  of,  vi.  455* 

disqualifying  for  enlistment,  ii.  743 

during  pregnancy,  vi.  14 

feigned,  iii.  59 

in  insanity,  iv.  67 

mercury  in,  iv.  744 

of  the  auricle,  i.  445 

of  the  external  auditory  canal,  i.  423 

scaly,  arsenic  in,  i.  342 

syphilitic,  vi.  712 

water  treatment  of.  i.  464,  478 
Skin-grafting,  vi.  457*  (Fig.) 

auto-epidermic,  vi.  458 

claims  of  priority  in,  vi.  459 

from  a  dead  subject,  vi.  458 

hetero-epidermic,  vi.  458 

history  of,  vi.  457 

how  the  grafts  grow,  vi.  458 

method,  vi.  457 

precautions  in,  vi.  458 

zoo-epidermic,  vi.458 
Skin-transportation,  vi.  459*  (Fig.) 

after-dressing,  vi.  461 

asepsis,  vi.  460 

indications  for,  vi.  460 

method,  vi.  460 

results,  vi.  461 
Bkoda's  sign,  v.  204 
Skull,  acrocephalic,  vi.  465  (Fig.) 

amnesia  following  injury  of,  ii.  278 

and  face,  table  of  relative  dimen- 
sions of,  at  different  ages,  iii.  6 

base  of,  ii.  321  (Fig.) 

caries  of.  pseudo-cephaloccle  in, 
viii.  247 

coma  in  fracture  of,  ii.  253 

contusions  of,  in  shot  wounds,  viii. 
13 

cranial  capacity  of,  arrangements 
for  measuring,  ii.  24  (Fig.) 

eraniometric  points  on  the  lateral 
surface  of  the,  vi.  465  (Fig.) 

deformities  of,  vi.  464  (Fig.) 

disarticulation  of,  vi.  453 

foetal,  iv.  354  (Fig.) 

formation  of,  and  myopia,  v.  92 


Skull  (continued)  : 

fovea-   glandulares   on    the    inner 
surface  of  the.  viii.  195 

fracture  of,  and  hematoma,  differ- 
ential diagnosis  of,  ii.  285 
cracked-pot  sound  in,  viii.  223 
in  shot  wounds,  viii.  5 
pseudo -ccphaloeele,  viii.  247 
treatment,  viii.  223 

fracture  of  the  base,  treatment  of, 
viii.  225 

growth  of  the  bones  of,  vi.  463 

injuries  of  the,   headache  follow- 
ing, iii.  518 

joints  of  the,  vi.  462*  (Fig.) 

landmarks  on  the,  viii.  204  (Fig.) 
relation   of,   to   the  fissures  and 
convolutions,  viii.  205 

mensuration  of  the,  ii.  22  (Fig.) 

mesognathous,  iii.  3 

obliteration  of  sutures,  vi.  462 

of  ruminant,  vii.  650  (Fig.) 

orthognathous,  iii.  3 

percussion  of  the,  in  the  diagnosis 
of  cerebral  injuries,  viii.  209, 
223 
in  the  diagnosis  of  cerebral  tu- 
mor, viii.  220 

perforating  sarcoma  of,  of  diploeic 
origin,  vi.  4C7 
of  extra-cranial  origin,  vi.  466 

starting  from  the  dura  mater,  vi. 
468 

perforating  tumors  of  the,  vi.  466* 
(Fig.) 

perforation     of,    by    Pacchionian 
granulations,  viii.  195 

plagiocephalic.  vi.  465  (Fig.) 

preparation  of,  vi.  452 

primoidal,  vi.  463 

prognathous,  iii.  3 

relation  of  the  size  of,  to  intelli- 
gence, iv.  93 

sabre  and  bayonet  wounds  of  the, 
viii.  4 

scaphocephaly,  vi.  464  (Fig.) 

shot  wounds  of  the,  viii.  5 

sutures  of  the,  vi.  462 

syphilitic  perforation   of,   pscudo- 
cephalocele  in,  viii.  247 

trepanning  the,  vii.  245  (Fig.) 

trigonocephalies,  vi.  464  (Fig.) 

venous  openings  through  the,  viii. 
242 

wounds  and  fractures  of,  iii.  524 
(Fig.) 
Skullcap,  vi.  357* 
Slaked  lime,  i.  745 
Slaughter-houses,  vii.  193  (Fig.) 
Sleep,  absence  of,  vi.  471 

accidents  of,  vi.  478 

administration  of  chloroform  dur- 
ing, i.  194 

amount  of,  necessary  for  infants, 
iv.  15 

cataleptic,  vi.  477 

disorders  of,  vi.  471* 

effects  of.  upon  respiration,  vi.  204 

hysterical,  vi.  477 

imperfect,  vi.  471 

in  childhood,  ii.  96 

morbid,  from  organic  disease,  vi. 
477 

morbidly  deep,  vi.  476 

normal,  vi.  471 

paroxysmal,  vi.  476 

remedies  to  induce,  iii.  784 

theories  of,  iii.  784 

trance,  vi.  477 


Sleep-drunkenness,  vi.  473 
Sleep-epilepsy,  vi.  476 
Sleep-walking,  iv.  53  ;  vi.  474 
Sleeping  sickness,  vi.  478 

epidemic  of,  in  a.d.  1712,  iv.  34 
Slender  lobe  of  cerebellum,  viii.  127 

(Fig.) 
Slide  cultures,  iv.  768  (Fig.) 
Slimy-dung  mushroom,  iii.  283 
Slippery  elm,  ii.  665 
Slugs,  vi.  488  (Fig.) 
Small,  Beaumont,  on   medicinal 

springs,  iv.  690 
Small-pox,  vi.  478* 
age-distribution  of  mortality,  effect 

of  vaccination  upon,  vii.  531 
alleged  causation  of,  by  filth,  vii. 

^557 
and  chicken-pox,  differential  diag- 
nosis of,  ii.  92 
and   febrile   lichen,  diagnosis,   vi. 

483 
and  measles,  diagnosis  of.  iv.  680  ; 

vi.  483 
and  syphilis,  diagnosis  of.  vi.  483 
and  vaccination,  comparative  pro- 
tection afforded  by,  vii.  587 
and  varicella,  diagnosis,  vi.  483 
blindness  in,  i.  537 
changes  in  the  labyrinth  in.  i.  437 
confluent,  vi.  481 
definition,  vi.  478 
differential  diagnosis,  vi.  482 
disinfection  in.  vi.  486 
etiology,  vi.  479 
hemorrhagic,  vi.  482 
history,  vi.  478  ;  vii.  522 
immunity  from,  of  the  vaccinated 

and  unvaccinated,  vii.  527 
in  armies,  i.  329 
influence  of  race  and  nationality 

upon,  viii.  433 
inoculation,  vi.  479 
isolation  in,  vi.  485 
modified,  vi.  482 
morbid  anatomy,  vi.  480 
morbidity  of,  its  affected  by  vac- 
cination, vii.  528 
mortality  from,  as  affected  by  vac- 
cination, vii.  529 
before  and  after  the  introduction 
of  vaccination,  vii.  522 
prevention  of  pitting,  vi.  484 
prognosis,  vi.  483 
prophylaxis,  vi.  485 
protection  afforded  by  vaccination, 

vii.  522 
relation  of  vaccinia  to,  vii.  511 
stages  of,  vi.  481 
symptoms  and  course,  vi.  481 
treatment,  vi.  4H4 

umbilication  of  the  vesicles,  vi.  -ISO 
vaccination,  vi.  479,  483,  486  :  vii. 
509.     See  also  Vaccination. 
Small's  method  of  extension,  ii.  775 
Smart,  Charles,  on  air,  i.  92 
on   army   field    hospital   organiza- 
tion, i.  332 
on  malaria,  iv.  618 
on  miasm,  755 

on  quarantine,  vi.  117 
on  water,  vii.  687 
Smartweed,  i.  505 

as  an  emmenagogue,  ii.  677 
Smead-Dowd   system    of    ventilation 

and  warming,  vii.  628  (Fig.) 
Smegma,    accumulation    of,    in    the 
production  of  condyloma,  ii. 
261 
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in  tin-  formal!  pulial  oon- 

.  n  lioi 
<.f  tbi 
pi  i  putll 

• 

1     viii. 

f,  in  tumors  of  the 

ballui  inationa  of,  iii  488 

•     ird  to,  Iv.  9 
inlluence  of  the  tobacco  habit  upon, 
%  in 

1 1.   :     ! 

in  atrophic  rhinitis,  ii  9 
perversion  "t    i   887 
Smell 

Smilax  china,  i  I.  888 

■  in  'lira.   \  i.   '. 

officinalis,  \  i   ! 
papj  racea,  \  L  889 
Smith,  Joseph  K..  on  the  duties  of 
field  surgeons  in  time  of  war, 
iii.  186 
Smith,  Stephen,  on  septicemia  and 

i  mi.i   \  i   888 
Smith's  (Albert)  retroversion  pessarj 

v.  616  (Pij        i  .i 
Smith's  anterior  Bplint,  iii.  840 
method,  i    304 
Pi  ii  ulej  i     perimeter,     \  ii.     CC2 

(Flf 
(Stephen)  operation  for  anchylosis 
of  the  hip,  v.  888(1 

(Thomas)  operation     for    double 
bare  Up,  iii.  608  I  Fig  ) 

(Tyler ithod,  v.  804 

Smoke  consumers,  vil  818  (Fig,) 
Smokers'  patch,  vii  1  lu 

sore  throat .  viii.  668 
Snails,  \ 

edible,  anal]  Bis  of,  \  i.  lvS 
Snail-,  poisoning  by,  \i.  lv'.' 
Snake  bites,  deaths  from,  in  India, 
vi.  178 

malignant  cellulitis  resulting  from, 

treatment  <>f.  vi.  171 
Bnake  dance  of  the  Bioqui  Indians, 
vi   179 
hi  id,  iii  888 
Snake  poisoning,  symptoms  of  ,vi  171 
Snaki  root,  black,  vi.  488* 
,    i   889 
Rivei    ?i    I"'.' 
.■  hern,  vi  ts'.i 

Snakes,  poisonous,  \i  185  (Fig.) 
Snap  dragon,  ii 

.■J'i 
889 
operation,  v.  904 
perimi  ter,  ^  iL  661 
types,  \ 
v.  2 1 8 
Snufl 
Snuffs  i  atarrh    \  i   686 

spirit  "f.  ii 
00 

\  i    181 
•  dding  in.  iii.  I 
liniment,  \  i    181 

tii  l'.'l 

819 


Boap  bark    ri  U 

•...it     w    4'.il ' 

Sobbing  and  hiccough,  difference  be- 
in,  1    181 

circumstances  In  the  etiology 
uf  deaf-mutism,  II 
in  relation  to  color-bUodi 

n  mation,  in  Italj  . 
-  method,  i 

-lie.  ii.  0  .  \  i    I 
antiseptic  effh  acy  of,  I 
gi  i  micioal  action  of,  111 

manufacture! »,  disia-i  -  i  ■( 

ution  of  chlorinated,  ii.  406 
water   i    I 
Sodany  a  cause  "f  uloet  of  the  not 

turn,  i.  - 
3 
Sodic  acetate,  vi  488 

arsenate,  i  848 

benzoate,  I.  488 

borau    ri   488 

carbonate,  acid,  vi.  488 
normal,  vi    189 

chlorate,  vi.  484 

cinnamate,  ii.  167 

hydroxide,  \  I 

Iodide,  Iv.  904 

nitrate,  vi  184 

nitrite,  v.  181 

phosphate,  vi    184 

pyrophosphate,  normal,  vi.  4'.»4 

salicylate,  vi.  850 

sulphate,  normal,  \  i  488 

Bulpbite,  acid,  \  i  689 
normal,  « L  689 

thiosulphate,  normal,  \  i.  688 
Sodio  ferric  phosphate,  li 

pyrophosphate,  h    888 
Sodium,  vi  488* 

acetate,  \  L  488 

arseniate,  i.  8 18 

arsenite,  antiseptic  efficacy  of,  i 
85 1 

bcll/oatc.   i     -1SS 

as  a  cholagogue,  ii.  108 
biborate,  germicidal  action  of,  iii. 

bicarbonate,  i  i    188 
as  a  cholagogue,  ii.  ltK) 

bisulphite,  vi 

borate,  \  L  488 
antiseptic  efficacy  of,  i 

lir.Mni.lc.  i.  i 

carbonate,  vi  189 
antidotal  value  of,  i.  848 

(ill. .rate.    \  i.   484 

chloride,  ii.  88 

antidotal  value  of, 

antiw  ptic  efficacy  of,  i 

germicidal  action  of,  Iii 

in  urine.  vii.   117 

in  water.  \  ii 

waters,  i    169 
cholate,  v,  1 1 1 
cinnamate,  ii.  167 
dried  carbonate  "f.  vi. 
ethylate,  use  of,  as  a  caustic,  ii.  C 
riyi  ocholate, 
hydroxide,  vi    189 
hypophosphile,  iii  788  :  vi.  682 
lidotal  value  of,  i.  848 

antiseptic  efficacy  of,  I 

gi  null  Ida!  action  of,  ii; 
in  urine.  \ii.    • 
Iodide,  h 
niirat.    vi    MM 
nitrite,  v.  191 


Sodium  ,( ontinw 
phosphate,  \  I 

ii  .  ii.  1 10 
pj  rophoaphaii    i  L  484 
sahV  j  late,  vl    . 
anUseptii 

108 

■ 
sulphate,  vi 
antidoi  . 

...  ii    1 10 
sulphite.  \i   • 

licidal  action  of.  ii, 
bocarbolati 
thiosulphate,  i  i  I 

urate  In  urine    :-.     801     I 

Soemmering,  ganglion  of,  viii 

Soil,  air  ::  186 

in   the  etioh  . 
J     it  547 

definition  of ,  1  i.  4'.»4 

met  affected  bj  .  1 1 
moisture  of,  in  tin  ■ 

sumption,  ii.  188 
pollution  of  the,  i  i  487 
water  in  tin-      .    485 
Soil  dil 

mica!  action  of,  vi.  4'.<7 
dflcation  of,  vi 
composition  of  vi 
in  their  relation  to  health,  vt  4'.<4* 
mechanical  action  i 
physical  characteristics,  vi   4'J5 
structure  of,  vi  I 
Solanaceie,     potassium     nitrate     in 

leaves  of,  iii.  <;i5 
S 
Solanlne,  i   606     t 

plants  containing,  i  4v''> 
Solanum  dulcan 

ilcnta.   i. 

nigrum,  188 

tuberosum,  i  4v«; 

i.    9  :  viii. 

■  atii  from  shot k  to  the, 
i   18 
Soldiers,  <  lothing  for,  iii.  3   - 
diseases  of,  « 

i  for.  iii    1 
fool  • 

habitations  for,  lit 
healthy,   dutii  as  re- 

da  iln-.  iii.  ll'.» 
loss  of,  by  die 
transportation  of  disabled,  \ 

Bolenos  7a 

i-  muscle,  iv.  479 
anomalies  of, 
Solids^  -  :  iii.  188 

i    748    1 

Soltmann's  biberon  pom| 
log  infanta,  \  iii   109 

Soluble  tartar.  \ 

Solution,  a  form  of  medfc 
compound,  ol  lodim    h .  908 
Labarraque's,  ii   lnl 
Monad's   Ii 

,•<■  of  ammonium,  I 

(if  ae(  tale  of  irmi.  i\.   987 

of  arseniate  of  sodium, 
ef  araenloui  ai  id   i  848 
df  arsenite  of  potassium,  i 
of  chlori  848 
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Smegma. 
Spina  bifida* 


Solution  (continued)  : 

of  chloride  of  iron,  iv.  228 

of  chloride  of  zinc,  viii.  75 

of  chlorinated  soda,  ii.  101 

of  citrate  of  iron,  iv.  227 

of  citrate  of  iron  and  quinine,  ii. 
165  ;  iv.  227 

of  citrate  of  magnesium,  iv.  459, 
617  ;  vi.  102 

of  citrate  of  potassium,  v.  794 

of  iodide  of  arsenic  and  mercury, 
i.  343 

of  nitrate  of  iron,  iv.  229 

of  nitrate  of  mercury,  iv.  743 

of  pepsin,  v.  573 

of  potassa,  v.  793 

of  soda,  vi.  492 

of  subacetate  of  lead,  iv.  462 

of  subsulphate  of  iron,  iv.  229 

of  tersulphate  of  iron,  iv.  229 

preparation  of,   for  hypodermatic 
use,  iii.  790 
Somatopleure,  i.  116 

formation  of,  i.  138 
Somnambulism,  iv.  53  ;  vi.  474 

provoked,  iii.  788 
Somnolentia,  vi.  473 
Somnus,  vi.  471 
Sonora  ground  rattlesnake,  vi.  166 

harlequin  snake,  vi.  166 
Sore-throat,  clergyman's,  v.  277 

gargles  in  the  treatment  of,  iii.  303 

smokers',  viii.  553 
Sorghum  saccharatum,  vi.  674 
Sorrell,  vi.  500* 

salt  of,  v.  441 
Sotteau's  method,  v.  204 
Soul,  existence  of,  want  of  scientific 

proof  of,  ii.  737 
Sound  or  sounds,  iii.  537 

as  an  aid  in  the  judgment  of  di- 
rection, ii.  477 

duration  of  perception  of,  iii.  545 

uterine,  use  of ,  iii.  420  (Fig.) 

idiosyncrasies  in  regard  to,  iv.  2 

vowel  and  consonantal,  vii.  685 
South    African  negroes,  cranial   ca- 
pacity of,  ii.  25 
South    America,   history   of  yellow 

fever  in,  viii.  41 
South    Carolina,    history   of   yellow 

fever  in,  viii.  42 
Southern  ground  rattlesnake,  vi.  106 
Spa,  vi.  500* 
Space,  anterior  perforated,  viii.  132 

posterior  perforated,  viii.  132 
Spaces,    pleuro-peritoueal,    develop- 
ment of,  ii.  223 
Spain,  deaf-mutes  in,  ii.  364 

wines  of,  vii.  775 
Spanish  flies,  vi.  500*  (Fig.) 
Spanton's   method    for    the   radical 
treatment   of  hernia,    iii.    641 
(Fig.) 
Spar,  heavy,  i.  475 
Sparassis  crispa  and  laminosa,  iii.  284 
Sparkling  Catawba  Springs,  vi.  501* 
Sparrow,  brain-weight  of,  viii.  163 
Sparta  Springs,  vi.  501* 
Sparteine,  i.  709 

diuretic  action  of,  ii.  522 
Spasm,  ciliary,  simulating  myopia, 
v.  85 

drivers',  vi.  36 

facial,  iii.  25 

laryngeal,  viii.  374 

lingual,  iii.  797 

milkers',  vi.  36 

muscular,  v.  71 


Spasm,  muscular  (continued) : 
in  brain  tumors,  i.  671 
in  cerebro-spinal  meningitis,  ii. 

46 
remedies  to  relax,  i.  268 
of  accommodation,  v.  85 
of  the  diaphragm,  ii.  430 
painful  local,  ii.  319 
sewing,  vi.  36 
smiths',  vi.  36 
Spasmodic  cough,  definition  of,  ii. 

314 
Spasmodic  disorders,  varieties  of,  ii. 

286 
Spasms,  epileptic,  ii.  702  (Fig.) 

in  children,  ii.  635 
Spaying,  i.  479 
Spearmint,  vi.  502* 
Spear  wounds,  viii.  5 
Special  senses,   development   of,   in 

childhood,  ii.  95 
Specialization  of  function  associated 
with  differentiation  of  struct- 
ure, ii.  445 
Species,  development  of,  evidences 
of  the,  ii.  737 
evolution  of,  ii.  734 
Specific  condyloma,  ii.  261 
heat,  iii.  597 

weight  and  specific  volume,  vii.  732 
Specimen-jar  for  the  brain,  viii.  199 

(Fig.) 
Spectacles,  vi.  502*  (Fig.) 
correction  of  myopia  by,  v.  93 
history  of,  vi.  502 
imperfect  mounting  of,  vi.  508 
mode  of  prescribing,  vi.  515 
uses  of,  vi.  505 
various  shapes  of,  vi.  511 
Spectometry  of  blood,  i-  579 
Spectra,  absorption-,  vi.  519 
band-absorption,  vi.  519 
bright-line,  vi.  518 
line-absorption,  vi.  519 
Spectroscope  in  the  detection  of  blood 

in  urine,  vii.  426  (Fig.) 
Spectroscopy,  medical,  vi.  516  (Fig.) 
Spectrum,  vi.  510 
Spectrum   analysis  of    blood-stains, 

instruments  for,  i.  578  (Fig.) 
Speculum,  ear,  ii.  575  (Fig.) 
Sicgle's  pneumatic,  ii.  603  (Fig.) 
Ilcimontii,  ii.  427  (Fig.) 
nasal,  vi.  219  (Pig.) 
rectal,  i.  270  (Fig.) 
urethral,  i.  517  (Fig.) 
vaginal,  use  of,  iii.  419  (Fig.) 
Speech,  abolition  of  faculty  of,  i.  289 
articulate,  in  .leaf  mutes,  ii.  384 
cortical  centre  for,  viii.  203  (Fig.) 
disorders  of,  vii.  685  ;  viii.  218 
in  brain  disease,  i.  427,  677 
in  general  paresis,  iv.  107 
function  of  the  teeth  in,  vi.  749 
impairment  of,  i.  288 
loss  of,  from  fright,  iii.  50 
nervous  mechanism  of,  vii.  685 
physiology  of,  vii.  684 
Speedwell,' iii.  233 
Speilanthua  oleracea,  ii.  58  ;  v.  536 
Speir's  artery  constrictor  in  the  treat- 
ment of  aneurism,  i.  210 
Spencer,  H.  N.,  on  deafness,  ii.  385 
Spruce's  method,  v.  204 
Spergularia  rubra,  i.  304 
Spermaceti,  iii.  43  ;  vi.  520* 
Spermatic  artery,  anomalies  of,  i.  354 
Spermatic  cord,  shot  wounds  of  the, 
viii.  6 


Spermatic  plexus  of  nerves,  i.  8 
Spermatic   veins,   anomalies  of,   vii. 

610 
Spermatoblasts,  vi.  523 
development  of,  into  spermatozoa, 
vi.  524  (Fig.) 
Spermatocytes,  vi.  523  (Fig.) 
Spermatogenesis,  vi.  522 
Spermatorrhoea,  vi.  385 

electrical  treatment  of,  ii.  654 
Spermatozoa,  vi.  521*  (Fig.) 
entrance  of,  into  the  ovum,  iv.  5 
found  in  the  urine,  iv.  801  (Fig.) 
history  of  the  study  of,  vi.  524 
in  the  seminiferous  tubules,  vii.  29 

(Fig.) 
in  urine,  vii.  440  (Fig.) 
mature,  vi.  521 
structure  and  development  of,  vi. 

521 
varieties  of,  in  different  species,  vi. 
521 
Spermiduct,  vii.  30  (Fig.) 

lymphatic  vessels  of  the,  viii.  397 
Sperm-whale,  v.  75  ;  vi.  520 
Sphacelia  segetum,  ii.  714  (Fig.) 
Sphacelinic  acid,  ii.  715 
Sphacelus,  iii.  297  (Fig.) 
Sphffiria,  ii.  715 
Sphagnum,  ii.  717  ;  iv.  506 
Sphegida?,  v.  758 
Sphenoethmoidal  nerve,  ii.  326 
Sphenoidal  sinus,  viii.  241 
Spheno-palatine  nerve,  ii.  326 
descending   palatine   branches    of 

the,  ii.  326 
naso-palatine   branches  of   the,  ii. 

326 
pharyngeal  branches  of  the,  ii.  326 
posterior  nasal  branches  of  the,  ii. 

326 
superior  dental  branches  of  the,  ii. 
326 
Spheno-pharyngeus  muscle,  v.  40 
Spheno-salpingo-staphylinus  muscle, 

ii.  730  ;  v.  033 
Spherical  aberration,  i.  38.  45 
Spheroidal  epithelium,  ii.  710 
Sphex  ichneumonea,  v.  759 
Sphincter  ani,  iv.  174 

anomalies  of,  v.  53  (Fig.) 
spasm  of,  i.  286 
pupillse,  iv.  214,  218 
vesica-,  i.  508 
Spliingida1,  v.  756 
Sphygmogram,  vi.  89 
Sphyirmoi^raph  and  cardiograph,  vi. 
525  (Fig.) 
elastic  spring,  vi.  525 
method  of  using  the,  vi.  530 
recording  surface,  vi.  530 
transmission,  vi.  526 
working  by  a  weight,  vi.  526 
Splivgmography,  vi.  85  (Fig.) 
Spies  bandage,  i.  470  (Fig.) 
Spice  bush,  ii.  1011 
Spiers,  adulteration  of,  iii.  202 
Spider   cells   of    neuroglia,    v.   148 

(Fig.) 
Spiders,  v.  740  (Fig.) 
Spigelia  anthelmintica,  v.  090 

marilandica,  v.  090  (Fig.) 
Spike,  v.  571 

Spikenard,  American,  vi.  293 
Spina  bifida,  i.  458;    vii.   6  (Fig.); 
viii.  471  (Fig.)* 
aspiration  in   the   treatment  of,  i. 

391 
associated  deformities,  viii.  471 
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symptom! 

tmcnt,  viil    17-; 
Spina  belicls,  i   4  i 

887     ■•>■' 

mation  "f.  \  i  B 

- 
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treatment  <■: 
Spinal  ncceuon  nei  ve,  li,  881 

:.  v.  119 
Spinal  anssl  besia    \  L  B  i- 

il  arteries,  viii,  177 
Spinal  arthropathy,  i.  ;;7J  ,  viii.  848 

il  ataxia,  vi  542 
Spinal  bra  •  i    i    BOO    Pig.) 

kl  column,  wounds  of,  i\ 
Spinal  concussion,  i  L  560 

I  cord,  vi..    ;:  ;•    Fig.) 
anterior  fissure,  viii    it- 

■run.  viii.  4-<i 
tiding  tra  S12  (Fig.) 

■■  i:iti>m  tracts  in  the,  \i. 

1<I i  supply  of,  viii.  477 

•'it  cornu  dorsalis,  viii.  48 

II  gel  itiuo.suin.  viii.    17'.'.  4-ii 

i  lina.  viii.    17"i 
cavity  formation  in,  viii   512 
id  canal,  viii    17:' 

enlargement,  viii.  4-'2 
i  rr\  i\  cornu,  \  iii.  18  I 
collateral  buIcus,  viii. 
viil   i78    I 
■  Burdach,  viii.    i- 
1  loll,  viii.    1- 
commissure,  viii.  47:' 

-Mil  of,  by  tumors,  v.  515 
lections  wiili  sympathetic  sj  - 
terns,  vii 
aus  terminalis,  viii.  4-1 
178 
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in  tin  no  k    \    120    : 
Injuries  and  wounds  "l  the, 
arthropathies  following 
pathology,  vi.  '>>'•- 
sj  mptomi    \  i   560 
itment,  vi 
lnv«  stmenta  of,  viii.  178 
lumbo  aacral  enlargement,  i  iii  4-1 
lymphatii   i  •  ssi  Is  of  the,  \  iii   477 
motor  tracts  in  the,  vi. 588 
myi  lo  cerebral  trai  ..  viii. 

482 
nidal  centres  "f  theextremitj 

cles   \iii.  4-1 
operations  upon  the,  viii.  4!*'.' 
process!  reticulares,  viiL  1-7  4-u 
pyramid  tract,  viii.  188 

DM 
Bclerosis <>f,  v.  514 
jury  tracts  in  lb 
shol  wounds  cf.  viii   16 
softening  of ,  Bymptoms,  v,  514 
spong}  Bubstance,  i  iii.  480 
subdural  space,  vil 
substantia  gelalinosa.  viii.  47i<   4-" 
BUrgerj  '.f  the,  v  iii    42    ' 
Bynngo  myelia,  viii.  ~>\~ 
triangular  tract   ol    11.  lw<  --.   viii. 

186 
tuini.i>  of  the,  vi 
and  chronic  myelitis,  ■ 

viii.  480 
arthropathies  \\  ith,  i. 
diagnosis,  « i  591 
etiology,  vi 
forms  <.f.  \  i.  590 
.    192 
situation  of,  \  i.  590 
Bymptoms,  \  I 
treatment,  vi  592 
v.  in-  of  the,  viii 
ventral  fissure,  « i. 
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while  substance,  viil   478 
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184* 
acute   anterior    poliomyelitis     \i. 

■ 
Inal  meningitis    \  i 
•  r  of  tin   pain  in.  v.    ; 
ipinal  meningil 

■n  ..f  tin  ■ 
diss 


infantile      pn 

InJ  ii  ■ 

Insul 

■ 
atrophj 

mull 

progri  --i\.  ii. 

• 

spinal  b< 

Inal  irritati  "  B    " 

-" 

-   * 
tumors  <.f  lb<  mi  in- 

In  . 

771 
Spinal  ganglia,  v.  I   "  177 

142 

Spinal  irritutii  i 

diagnosis   \i 

■  lri.  :il  tn 
etiology,  vi 
from  fright,  . 
Illustrate 
pain  in,  i 
pn  . 

sj  mpton  i 
ilmi  in.  vi 
Spinal  hsetnorrfa 

liv 
Spinal 

nil  i' 

etiology,  \i. 

illi.-  566 

SJ  mptl  in-.  \  I 

vai 

v  UL  471 
Spinal  of  the 

Spinal  nerves    vi    595 
sppmxin 

fum  ' 

v.   • 
Sj.inal  |>:ii! 

- 
Spina] 
Spinal  .i  atrophj  . 

vi.   • 

Spinal 

Spinal  (thro- 

ttles in.  i 

:  i 
:ln  \i  rt< 

S 
Spins 

S 


:•  - 


GENERAL   INDEX. 


Spina  bifida. 
Sporangia. 


Spindle,  nuclear,  position  of,  vi.  382 
Spindle-cell  sarcoma,   definition  of, 

iii.  402 
Spindle-root  fungus,  iii.  275 
Spine,  adolescent  curvature  of,iv.  320 

anchylosis  of,  i.  200 

caries  of  the,  v.  796  (Fig.).  See 
Pott's  disease. 

chronic  rheumatic  arthritis  of,  iv. 
320 

concussion  of,  medico-legal  aspects 
of,  viii.  248 

differential  diagnosis  of  curvatures 
of,  v.  804 

diseases  and  deformities  of,  dis- 
qualifying for  enlistment,  ii. 
744 

dislocations  of  the,  ii.  485 

dorsal,  vii.  67 

excurvation  of,  iv.  319 

flexibility  of,  mode  of  testing, v.  803 

hypersestuetic  and  Pott's  disease, 
diagnosis  between,  v.  804 

incurvation  of,  iv.  579 

injuries  of  the,  vi.  560 

lateral  curvature  of  the,  iv.  450* 
(Fig.) 

muscles  of,  concerned  in  respira- 
tion, ii.  313  (Fig.) 

of  the  pubes,  as  an  anatomical 
landmark,  i.  3 

orthopedic  apparatus  for  the,  v. 
371  (Fig.) 

posterior  curvature  of,  iv.  319 

professional  curvatures  of,  iv.  320 

rachitic  curvature  of,  iv.  319 

railway,  vi.  143 

rheumatoid  arthritis  of,  and  Pott's 
disease,  differential  diagnosis 
between,  v.  804 

senile  curvature  of,  iv.  320 

shot  wounds  of  the,  viii.  5 

tumors  of,  and  Pott's  disease,  dif- 
ferential diagnosis  between,  v. 
804 
Spined  cells,  ii.  711  (Fig.) 
Spiraea,  i.  505 

tormentosa,  iii.  504 

ulmaria,  iv.  676 
Spiral  ligament  of  cochlea,  ii.  565 
Spirilla,  ii.  283  ;  vi.  329  (Fig.) 
Spirillum  cholerae  asiatica?,  vi.  340 

of  Finkler  and  Prior,  vi.  341 

of  relapsing  fever,  ii.  283  ;  iii.  71 
(Fig.) ;  iv.  785  (Fig.)  ;  vi.  341 
methods  of  staining,  iv.  765 

tyrogenum,  vi.  341 
Spirillum  fever,  iii.  70 
Spirit,  a  form  of  medicine,  iv.  099 

alkaline,  of  soap,  ii.  308 

aromatic,  of  ammonia,  i.  135 

compound,  of  ether,  ii.  725 

compound,  of  horse-radish,  iii.  698 

of  ammonia,  i.  135 

of  anise,  i.  233 

of  chloroform,  ii.  103 

of  cinnamon,  ii.  168 

of  ether,  ii.  725 

of  gaultheria,  vii.  783 

of  juniper,  iv.  265 

of  lavender,  iv.  458 

of  lemon,  iv.  474 

of  Mindcserus,  i.  136 
diaphoretic  action  of,  ii.  425 

of  nitrous  ether,  v.  190 

of  peppermint,  v.  571 

of  wintergreen,  vii.  783 

pyroligneous,  iv.  751 

pyroxylic,  iv.  751 
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Spirit  (continued)  : 
sweet,  of  nitre,  v.  190 
wood,  iv.  751 
Spirits,  vii.  778 
Spiritus  odoratUB,  i.  491 

vini,  i.  102 
Spiro-bacteria,  ii.  283  ;  vi.  329  (Fig.), 

340 
Spirochaete  buccalis.  iv.  789  (Fig.) 
Obermeier's,  ii.  283  ;  iii.  71  (Fig.) ; 
iv.  785  (Fig.);  vi.  341 
Spirographin,  iii.  257 
Spirogyra    longata,   conjugation   of, 

filaments  of,  viii.  441  (Fig.) 
Spirometer,    Hutchinson's,    vi.    208 

(Fig.) 
Spitzka,  E.  C,  on  histology  of  the 
brain,  viii.  164 
on  spinal  cord,  viii.  474 
Splanchnic  nerves,  viii.  510  (Fig.) 
Splanchnopleure,  i.  116 
Splay-foot,  ii.  203  (Fig.) 
Spleen,  abscess  of  the,  vi.  602 
acute  tumor  of  the,  vi.  600 
clinical  history,  vi.  601 
definition,  vi.  600 
diagnosis,  vi.  601 
etiology,  vi.  600 
pathogeny,  vi.  600 
pathological  anatomy,  vi.  600 
prognosis,  vi.  601 
treatment,  vi.  601 
amyloid,  disease  of  the,  i.  21 
anatomical  relations  of  the,  i.  7 
and  pancreas,  mutual  relations  of, 

viii.  498 
blood-vessels  of,  viii.  495 
cancer  of,  i.  21 
cancer  of  the,  vi.  604 
capsule  of,  viii.  493 
changes  in,  in  idiopathic  anaemia, 
i.  182 
in  leukaemia,  iv.  478 
changes  in  size  of,  viii.  498,  499 
chronic  tumor  of,  vi.  601 
clinical  history,  vi.  601 
diagnosis,  vi.  001 
etiology,  vi.  601 
morbid  anatomy,  vi.  601 
prognosis,  vi.  601 
treatment,  vi.  601 
diagnosis  of  diseases  of  the,  vi.  600 
diseases  of  the,  vi.  699* 
echiuococcus  of  the,  vi.  604 
ectopia  of  the,  vi.  605 
enlargement  of,  i.  20 

and    ovarian    cysts,    differential 

diagnosis,  v.  426 
in  Ilodgkin's  disease,  iii.  692 
experiments  in  excising,  viii.  497 
floating,  i.  21  ;  iii.  167 
fuuetions  of  the,  i.  555  ;  viii.  496 
glycosuria  following  removal    of, 

ii.  418 
gummata  in  the,  i.  21 
ha-matopoietic  function  of,  i.  555 
histology  and  physiology  of,   viii. 

493 '(Fig.) 
hydatids  of,  i.  21 
in  leucocythsemia,  i.  20 
infarction  of  the,  vi.  602 
inflammation  of  the  capsule  of  the, 

vi.  602 
lymphatic  vessels  of,  viii.  400,  495 
lymphoid  tissue,  viii.  494 
malarial,  i.  20 

malformations  of  the,  vi.  605 
Malpighian  corpuscles,  viii.  493 
movable,  i.  21  ;  iii.  167 


Spleen  (continued) : 

parenchyma  of,  viii.  493 

percussion  of  the,  vi.  600 

physiology  of,  viii.  496 

pulp  of  the,  viii.  494 

removal  of,  viii.  497 

rhythmical  expansion  of,  viii.  499 

rupture  of  the,  i.  14  ;  vi.  605 

rupture  or  abscess  of,  in  relapsing 
fever,  iii.  75 

sarcoma  of,  vi.  004 

shot  wounds  of  the,  viii.  6 

syphilis  of  the,  vi.  604,  725 

the  blood-corpuscles  in  relation  to, 
viii.  496 

tubercles  in  the,  i.  21  ;  vi.  004 

tumors  of  the,  i.  20  ;  vi.  604 

waxy,  vi.  603 
Splenial   fissure   in   the  cat's   brain, 

viii.  115  (Fig.) 
Splenial  veins,  viii.  239 
Splenium,  viii.  137  (Fig. i 
Splenitis  acccssorius  muscle,  v.  52 
Splenitis  muscle,  anomalies  of,  v.  52 
Splints,  iii.  240 (Fig.)  ;  vi.  605*  (Fig.) 

adhesive-plaster,  vi.  612 

Bavarian,  iii.  240 

celluloid,  vi.  609 

clay,  vi.  012 

coaptation,  vi.  007 
used  with  Buck's  extension,  ii. 
773  (Fig.) 

Cripps,  iii.  242 

dextrine,  vi.  611 

Dupuytren's,  iii.  254 

Esmarch's   double-inclined   plane, 
iii.  241 

felt,  vi.  609 

fenestrated,  vi.  610 

glass,  vi.  608 

glue,  vi.  612 

gutta-percha,  vi.  612 

Hodgen's  suspension,  iii.  240,  251  ; 
vi.  688  (Fig.) 

interdental,  iv.  247 

leather,  vi.  609 

materials  for,  vi.  606 

Nathan  Smith's  anterior,  iii.  240 

paraffin,  vi.  612 

pasteboard,  vi.  609 

plaster-of  Paris,  vi.  609 

shellac,  vi.  612 

side,  iii.  242.  251 

silicate,  vi.  (ill 

starch,  vi.  611 

stearin,  vi.  612 

suspension,  iii.   240,  251  ;  vi.  606, 
607,  608,  610,  688 

tripolith,  vi.  612 

vulcanized  rubber,  vi.  609 

wire,  vi.  607 

wooden,  vi.  606 
Spondylarthrocace,  v.  796  (Fig.) 
Spondylitis,  v.  796  (Fig.) 
Sponge,  vi.  612* 

composition  of,  vi.  012 

in  surgical  operations,  i.  265 

uses  of,  vi.  613 

varieties  of,  vi.  612 
Sponge-grafting,  vi.  613* 
Sponge-tents,  vi.  613 
Spongin,  iii.  250 
Sponging,  cold,  in  fever,  iii.  70 
Spontaneous  dislocations,  ii.  481 

of  the  femur,  ii.  511 
Spontaneous  fractures,  iii.  230 
Spontaneous  origin   of  contagia,  ii. 
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Sporangia  of  mould  fungi,  vi.  327 
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Stedman,  Thomas  L.  (continued) : 

on  hallux  valgus,  iii.  484 

on  ichthyol,  iv.  1 

on  injuries  and  diseases  of  the  dia- 
phragm, ii.  429 

on  Inowrazlaw,  iv.  41 

on  Inselbad,  iv.  136 

on  Ischl,  iv.  230 

on  lvanda,  iv.  232 

on  Ivvonicz,  iv.  233 

on  Johannisbad,  iv.  254 

on  Julitishall,  iv.  264 

on  Jungbrunnen,  iv.  264 

on  Kainzenbad,  iv.  265 

on  Karinthiaquelle,  iv.  260 

on  Kero,  iv.  266 

on  Kirschberg,  iv.  312 

on  Kis-Czeg,  iv.  312 

on  Kis-Kan,  iv.  312 

on  Kislovodsk,  iv.  312 

on  Kissingen,  iv.  312 

on  knock-knee,  iv.  315 

on  Korytuica.  iv.  319 

on  Krankenheil,  iv.  319 

on  Kreuth,  iv.  319 

on  Kreuznach,  iv.  319 

on  Kuntwyl,  iv.  318 

on  kyphosis,  iv.  319 

on  La  Bourboule,  iv.  306 

on  La  Malou,  iv.  378 

on  La  Motte-les-Bains,  iv.  379 

on  Landeck,  iv.  379 

on  Laugenbriicken,  iv.  380 

on  La  Prese,  iv.  477 

on  lateral  curvature  of  the  spine, 
iv.  450 

on  lathyrism,  iv.  456 

on  Lavey,  iv.  458 

on  Leamington,  iv.  466 

on  Lerico,  iv.  486 

on  Lipik,  iv.  500 

on  Lippspringe,  iv.  508 

on  lordosis,  iv.  579 

on  Loueche  or  Leuk,  iv.  582 

on  Luhalschowitz,  iv.  583 

on  Luxeuil,  iv.  612 

on  malformations  of  the  intestines, 
iv.  175 

on  Marieubad,  iv.  641 

on  mehadia,  iv.  700 

on  Meinberg,  iv.  7;)1 

on  Meran,  iv.  735 

on  metric  system  of  measures,  iv. 
751 

on  Molitz,  v.  13 

on  Monsummano,  v.  16 

on  Mont-Dore,  v.  17 

on  Nauheim,  v.  107 

on  Neris,  v.  136 

on  Neuenahr,  v.  152 

on  Neuhaus  (Austria),  v.  153 

on  Neuhaus  (Bavaria),  v.  153 

on  Neundorf,  v.  136 

on  Niederbronn,  v.  188 

on  Obersalzbruun,  v.  271 

on  Oeynhausen,  v.  291 

on  Ofen,  v.  291 

on  Olette,  v.  296 

on  Ontaneda  y  Alcera,  v.  298 

on  Panticosa,  v.  491 

on  pathology  of  bone,  i.  602 

on  Petersthal,  v.  621 

on  Plombieres,  v.  725 

on  poisoning  by  aconite,  i.  68 

on  poisoning  by  alum,  i.  126 

on  poisoning  by  ammonia,  i.  137 

on  prairie  itch,  vi.  1 

on  Piillua,  vi.  83 

on  Pyrmont,  vi.  116 


Stedman,  Thomas  L.  (continued) : 

on  Quinto,  vi.  129 

on  Ragaz-Pfafers,  vi.  140 

on  Recoardo,  vi.  148 

on  redressement  force,  vi.  151 

on  Reichenhall,  vi.  163 

on  Reiner/.,  vi.  103 

on  Rennes-les-Bains,  vi.  165 

on  rickets,  vi.  225 

on  Rippoldsau,  vi.  229 

on  Rochefort,  vi.  230 

on  RohitschSaucrbrunu,  vi.  237 

on  Royat,  vi.  238 

on  Rubinat-Condal,  vi.  238 

on  rumination  in  man,  viii.  4~>7 

on  sacro-iliac  disease,  vi.  240 

on  Saint-Amand.  vi.  244 

on  Saint-Honor^,  vi.  244 

on  Saint-Olafsbad,  vi.  247 

on  Saint  Sauveur,  vi.  248 

on  Salies-de-Bearn,  vi.  250 

on  Salins,  vi.  250 

on  Salzungen,  vi.  255 

on  Sandefjord,  vi.  257 

on  San  Pellegrino,  vi.  279 

on  Scarborough,  vi.  302 

on  Schinznacb,  vi.  324 

on  Sehlangenbad,  vi.  343 

on  Sehwalbach,  vi.  343 

on  sedatives,  vi.  379 

on  selters,  vi.  385 

on  silicates,  vi.  448 

on  Soden,  vi.  492 

on  Spa,  vi.  500 

on  sternutatories,  vi.  625 

on  Swczawnica.  vi.  736 

on  Tarasp,  vi.  738 

on  tenesmus,  vi.  774 

on  tenotomy,  vi.  775 

on  Tepiitz-Schdnau,  vi.  778 

on  the  breath,  i.  695 

on  the  principle   of  extension   as 
employed  in  surgery,  ii.  772 

on  torticollis,  vii.  153 

on  Trencsin-Teplitz,  vii.  245 

on  trigger-finirer,  vii.  251 

on  Trillo,  vii.^253 

on  Vals,  vii.  597 

on  vesical  tenesmus,  vi.  774 

on  Vichy,  vii.  653 

on  Warmbrunn,  vii.  695 

on  Wiesbaden,  vii.  762 

on  Wildbad,  vii.  763 

on  Wildungen,  vii.  763 

on  wounds  and  new-growths  of  the 
parotid  gland,  v.  518 
Steele's  operation,  v.  204 
Steel-pen  palsy,  vi.  33  (Fig.) 
Steeple  bush,  iii.  504 
Stelwagon,  Henry  \\\,  on  callositas, 
i.  748 

on  chloasma,  ii.  97 

on  clavus,  ii.  178 

on  cornu  eutaneum,  ii.  301 

on  ichthyosis,  iv.  1 

on  keratosis  pilaris,  iv.  206 

on  lentigo,  iv.  474 

on  tinea  favosa,  or  favus,  vii.  96 

on  tinea  tricophytina,  vii.  97 

on  tinea  versicolor,  vii.  99 
Stenosis,    hypertrophic    pyloric,    vi. 
638 

of  the  Eustachian  tube,  ii.  731 

of  the  gall-ducts,  iii.  291 

of  the  lachrymal  duct,  iv.  368 

of  the  larynx  in  croup;  ii.  342 

of  the  os   uteri   as  a  cause  of  dys- 
menorrhea, ii.  557 

of  the  valves  of  the  heart,  iii.  583 


Stephanion,    a    term    employed    in 
craniometry,  ii.  23  ;  viii.  204 
(Fig.) 
Stercorin,  ii.  468 
Stercula,  i.  732 
Store,  vii.  731 

Stereography,  a  branch  of  craniom- 
etry, ii.  25 
Sterigmata  of  mould  fungi,  vi.  327 
Sterility    in     consanguineous     mar- 
riages, ii.  274 
in  the  female,  vi.  023* 
absolute  and  relative,  vi.  623 
diagnosis,  vi.  624 
etiology,  vi.  623 
prognosis,  vi.  624 
treatment,  vi.  624 
in  the  male.  vi.  624* 
Sterilization  in  culture  methods,  iv. 
760  (Fig.) 
of   milk   for   infant    feeding,    viii. 
98 
Sterilizers,  varieties  of,  iv.  700  (Pig.) 
Sternal  lymphatic  glands  and  plexus, 

viii.  406 
Sternalis  muscle,  v.  42  (Fig.) 
Sternberg,  George  M.,ou  antiseptics, 
i.  '251 
on  deodorants,  ii.  405 
on  disinfectants,  ii.  478 
on  germicides,  iii.  321 
on  photo-micrograph}'  in  medicine, 

v.  047 
on  relapsing  fever,  iii.  70 
on  typho-inalarial  fever,  iii.  93 
on  yellow  fever,  viii.  39 
Sterno-chondro-scapular    muscle,   v. 

43  (Fig.) 
Sterno-clavicularis  anterior,  v.  43 
Sterno-cleido-mastoideus,    anomalies 
of,  v.  36 
tenotomy  of,  vi.  776 
Sterno-fascialis  muscle,  v.  37 
Sterno-hyoideus,  anomalies  of,  v.  37 
Sterno-scapularis,  v.  43  (Fig.) 
Sterno-thyroideus,  anomalies  of.  v.  37 
Sternum,  dislocation  of,  ii.  488  (Fig.) 
fissures  of,  vii.  6  (Fig.) 
surgical  anatomy  of,  vii.  67 
Sternutation,  v.  222 
Sternutatories,  vi.  625* 
Stethometer,  v.  673 
Stethoscopes,  ii.  82  ;  vi.  626*  (Fig.) 
construction  of.  vi.  627 
historical  sketch,  vi.  626 
value  of.  vi.  628 
Stevens'  perimeter,  vii.  063 
Stewart,  James,  on  agents  that  lower 

blood-pressure,  i.  572 
on  antagonism  of  remedies,  vi.  104 
on  antipyretics,  i.  248 
on  cardiac  depressants,  i.  783 
on   disorders  of    the  sympathetic 

nervous  system,  vi.  692 
on  genito-urinary  neuroses,  iii.  317 
on  motor  depressants,  v.  27 
on  neuritis,  v.  100 
on  the  therapeutics  of  cold,  ii.  2'29 
on  the  therapeutics  of  heat.  iii.  602 
on  Thomsen's  disease,  vii.  62 

Sthenic  inflammation,  iv.  26 

Sticta  pulmonacea,  iv,  606 

Stiff-necked  fever,  ii.  896 

Stigma  of  the  ovary,  v.  435 

Stigmata  maidis,  ii.  301 

Stilus  anterior  of  the  optic  thalamus, 
vii.  50 
inferior  of  the  optic  thalamus,  vii. 
51 
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Strieker's  theory  of  inflammation 

,  iv. 

Stuttering  (continued) : 

Submaxillary  gland,  v.  120  (Fig.) 

23 

diagnosis,  vi.  671 

composition  of  secretion  of,  ii.  463 

Stridor  in  thoracic  aneurism,  i.  221 

history,  vi.  669 

physiology  of,  ii.  446  (Fig,  1 

Stricture,  intestinal,  iv.  154 

prognosis,  vi.  671 

Submaxillary  lymphatic  glands,  viii. 

lachrymal,  iv.  370 

symptoms,  vi.  671 

392 

laryngeal,  iv.  431 

treatment,  vi.  671 

Submucous  laryngitis,  iii.  347  (Fig.) 

oesophageal,  v.  286 

Stye,  ii.  789 

Suboccipital  fissure,  viii.  152  (Fig.) 

rectal,  i".  278 

Stylo-auricularis  muscle,  v.  40 

Suboccipital  lymphatic  glands,  viii. 

urethral,  vii.  393.      See  also 

Ure- 

Stylo-eliondro-hyoideus,  v.  39 

392 

ihra,  stricture  of  the. 

Stvlo-glossus,  anomalies    of,    v 

39 

Suboccipital  nerve  of  Willis,  ii.  320 

Strong.  Charles  P.,  on  diseases  and 

(Fig.) 

Suboccipital  vein,  viii.  23K 

injuries   of  the   cervix   uteri, 

Stylo-liyoideus  alter,  v.  39 

Suboperculum,  viii.  161  (Fig.) 

vii.  473 

Stylo-hyoideus,  anomalies  of,  v. 

39 

Subparietal  gyre,  viii.  152  (Fig.) 

on  endometritis,  vii.  481 

Stylo-hyo-thyroideus,  v.  39 

Subpetrosal  sinus,  viii.  242 

Stronger  ether,  ii.  723 

Styloid  process,  fracture  of,  accom 

Subscapulars,  anomalies  of,  v.  44 

Strongylus  duodenalis,  v.  134  (F 

ig) 

panying    dislocation,    ii. 

499 

Subscapulars  minor,  v.  44 

Strophanthin,  vi.  663 

(Fig.) 

Subscapulo-capsularis,  v.  44 

Strophantus,  iv.  502  ;  vi.  663* 

Stylo-maxillaris,  v.  39 

Subsphenoidal  sinus,  viii.  241 

action  and  use,  vi.  664 

Stylo-pharyngeus,  v.  632 

Subspinous  dislocation  of  humerus, 

administration,  vi.  664 

anomalies  of,  v.  40 

ii.  494  (Fig.) 

allied  drugs,  vi.  665 

Styptic  collodion,  ii.  312 

Substantia  gelatinosa  centralis,  viii. 

allied  plants,  vi.  664 

Styptics,  iii.  470  ;  iv.  223  ;  vi.  672* 

479  (Fig.),  480 

bibliography,  vi.  665 

Sty  rax,  vi.  654  (Fig.) 

Substantia  nigra,  viii.  131 

composition,  vi.  663 

aureum,  i.  490 

Substitution,  fibroid,  ii.  174 

description  of,  vi.  663 

benzoin,  i.  489 

Subsylvian  fissure,  viii.  152  (Fig.) 

history,  vi.  663 

officinale,  i.  490 

Subtemporal  fissure,  viii.  152  (Fig.) 

Strontium    chloride,  antiseptic 

effl- 

subdenticulata,  i.  490 

Succinic  acid,  i.  127 

cacy  of,  i.  255 

Styrol,  vi.  655 

in  the  diagnosis  of  hydatid  cysts, 

Structural  differentiation,  ii.  444 

Suakim  gum,  iii.  409 

vii.  791 

Struma  cystica  and  branchial  c 

yst, 

Subacetate  of  copper,  poisoning  by, 

in  urine,  vii.  415 

diagnosis  of,  i.  684 

ii.  291 

Succinum,  i.  127 

removal  of  (thyroidectomy), 

viii. 

of  lead,  iv.  462 

Succisa  pratensis,  vi.  296 

545 

Subanconeus  muscle,  v.  45 

Succus,  iv.  697 

Strumitis,  vii.  96 

Subastragaloid    amputation    of 

the 

entericus,  ii.  448,  468 

Strychnine,  i.  72  ;  v.  268 

foot,  i.  165  (Fig.) 

thebaicus,  v.  319 

and  chloral,  antagonism  of,  vi. 

164 

Subcentral  fissure,  viii.  152  (Fig 

) 

Succussion,  ii.  84 

and  mix  vomica,  poisoning  by 

vi. 

Subcerebellar  veins,  viii.  240 

Sucrose,  vi.  674 

665* 

Subcerebsal  vein,  viii.  238 

Suction  in  cataract  extraction,  i.  797 

analysis,  vi.  667 

Subchorialis,  decidua,  ii.  393 

(Fig.) 

diagnosis  of,  from  tetanus,  vii.  36 

Subclavian  artery,  v.  115  (Fig.) 

Sudamen,  vi.  673* 

differential  diagnosis,  vi.  666 

anomalies  of,  i.  350 

Sudor  sansuinosa,  iii.  450 

failure  of  detection,  vi.  668 

compression  of,  i.  358 

Suet,  vi.  673* 

influence  of  putrefaction  in 

the 

ligature  of,  v.  115  (Fig.) 

Sugar,  vi.  674* 

detection  of,  vi.  668 

Subclavian  lymphatic  trunk,  viii. 

394 

action  and  use,  vi.  674 

lethal  dose,  vi.  666 

Subclavian  vein,  v.  117 

adulteration  of,  iii.  200 

post-mortem  appearances,  vi. 

667 

anomalies  of,  vii.  608 

allied  substances;  vi.  675 

symptoms,  vi.  665 

Subclavicular  dislocation   of  hume- 

antidotal value  of,  i.  242 

tests,  vi.  667 

rus,  ii.  494  (Fig.) 

in  antiseptic  surgery,  i.  264 

treatment,  vi.  666 

Subclavius  muscle,  anomalies  of,  v. 

in  the  blood-plasma,  i.  554 

as  a  tonic,  vii.  124 

43- 

in  the  urine,  ii.  416  ;  vii.  428  (Fig.) 

citrate  of  iron  and,  iv.  227 

Subclavius    posticus   muscle,  v. 

43 

clinical  significance  of,  vii.  432 

hypodermatic  use  of,  iii.  794 

(Fig.) 

tests  for,  vii.  429 

in  chorea,  ii.  143 

Subconjunctival      haemorrhage 

in 

muscle,  in  the  diagnosis  of  hyda- 

iron, quinine,  and   phosphates 

of, 

whooping-cough,  vii.  751 

tid  cysts,  vii.  791 

ii.  165 

Subcoracoid  dislocation  of  humerus. 

of  lead,  iv.  462 

lethal  dose  of,  vi.  666 

ii.  494 

of  milk,  v.  2,  8,  11 

poisoning  by,  v.  269 

Subcornual  veins,  viii.  238 

of  mushrooms,  iii.  266 

sulphate  of,  v.  270 

Subcrepitant  rales,  ii.  83 

preparation  of,  vi.  674 

antiseptic  efficacy  of,  i.  254 

Subcrureus  muscle,  anomalies  of,  v. 

preparations  of,  vi.  675 

tests  for,  vi.  667 

49 

tests  for,  vi.  674 

Btrychnos  castelnaeana,  ii.  348  ;  v. 

270 

Subcutaneous    medication,    iii. 

793 

Sugar,  cane,  conversion  of,  into  grape 

colubrina,  v.  268,  270 

(Fig.) 

sugar,  iii.  63 

Crevauxii,  ii.  348;  v.  270 

Subfissures,  viii.  160  (Fig.) 
Subfornical  area  of  thalamus, 

Suggillation,  ii.  285 

gautheriana,  v.  270 

viii. 

Suicide,  ii.  303;  vi    075* 

Ignatii,  v.  270  ;  vi.  244 

145  (Fig.) 

automatic,  vi.  677 

inocua,  v.  270 

Subfrontal  brandies  of  the  precere- 

causes  of,  vi.  (>?? 

nux  vomica,  v.  267  (Fig.) 

bral  arteries,  viii.  234 

diagnosis  of.  vi.  680 

potatorum,  v.  270 

Subfrontal  fissure,  viii.  152  (Fig. 

) 

epidemic,  vi.  677 

Tieute,  v.  268,  270 

Subfrontal  gyre,  viii.  152  (Fig.) 

feigned,  vi.  <>;? 

toxifera,  ii.  348  ;  v.  270 

Subfrontal  veins,  viii.  238 

history  of,  vi.  675 

Stultitia,  iv.  88 

Subglenoid  dislocation  of  humerus, 

impulse  to,  in  hypochondriacs,  iv. 

Stump  after  amputation,  i.  154 

ii.  491  (Fig.) 

112 

Stump  mushroom,  iii.  278 

Subgyres,  viii.  160  (Fig.) 

in  children,  vi.  677 

Stupes,  ii.  317 

Subinvolution  of  the  uterus,  viii. 

574 

method  of,  ri.  679 

Stupiditas,  iv.  88 

of  the  vagina,  viii.  577 

nature  of,  vi.  676 

Stupor,  ii.  253  ;  iv.  52 

Sublimate,  corrosive,   iv.  741. 

Sec 

prophylaxis  of,  vi.  680 

in  insanity  of  adolescence,  iv. 

L26 

also  Mercury,  bichloricU  «/. 

statistics  of,  vi.  675 

Stuttering,  vi.  668*  ;  vii.  686 

Sublingual  gland,  composition  o 

'  se- 

symptoms  of,  vi.  680 

causation,  vi.  670 

cretiou  of,  ii.  463 

treatment  of  a  tendency  to,  vi.  680 

77:* 
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:  MX 

iii.-ii  \iii.  206 

Bull  u 

hall,     viii.    181 

i  lus  mi  -<  di  ephali,  viii. 
181 

•    \|     :.:    ■    \  ili    182 

; 
ilia  interim-,  ii   566 
tenial,  viii.  14">  i  Fig  ) 
Snl:  ilphonal,  viii   4M 

Sulphaemoglobin,  spectrum uf,  L577 

IV 
Bulphate  of  aluminium,  i 
of  ammonium,  i    181 
uf  cincbonidine,  ii    168 
of  ciuclionino,  ii.  166 
of  copper,  ii 
:i>  :i  disinfectant,  ii 

as  :m  emetic,   ii.  6" 

cauatic  action  of,  ii.  0 
uf  magnesium,  Iv.  617 
o*  dI  iodium,  as  an  antidote  to 
cai bolic  acid,  i.  759 
(.f  manganese,  iv 
ot  potassium,  v.  1 
of  quinidine,  ii    166 
of  quinine,  ii    185 
strychnine,  \    870 
antiseptic  efficacy  of,  i.  854 
of  /inc.  viii    7n 
( :ni^i  it-  action  of,  ii.  C 
Sulphates  in  urine,  vii.  419 
Sulphides,  vi.  UM» 
Sulphites  and  " hyposulphltee,"  \i. 
• 
aotiperiodic  action  of,  i.  8  Is 
Bulphocarbolates,  vi.  688* 

aicidal  action  of,  iii.  897 
Sulphocyanatea,  poisoning  by,  iii.  743 
Bulphocyanic  acta  in  saliva,  ii  462 
Bulphonal,  viii 
Sul]iliii  saline  springs,  vi.  683' 

aa  a  laxative,  iv 

.■•  in  employment  of,  ii.  809 
dioxide,  vi.  684 

liainfectant,  II 

germicidal  actl 'f.  iii 

excretion  of,  \    868 
Iodide,  i     684 

Sublime  I 

I 
Bulpbur  Spring!    I  •  i  lb),  vi.  686* 
Bulphur  •••■ 
Sulphurated  lime,  \ 

-.  i.  681 
Sulphuretted      hydrogen,    antidotal 
value  of,  i'2i  : 
■A  action  of,  111 
in  the  :ii r.  i 
Sulphuric  acid,  vi.  I 

ii  lion  of.  ii.  6 
A  m  ii f,  iii 

in  urine,  vii 

Sulphuric  ether,  ii 

Sulphur..!!-  ai  Id,  vi.  684 

•  i.   Ii,    IT'.* 
Sim. 

non  Ii  ties,  i\ 

1 1    888 

Sumbul 


Suinluil  (continui 

Bummer  complaint,  I 

Suiiiin.  i  Mvon 

Summi  I  76 

Sumi 

Bummit  Soda  Sprli 

leu    \i.  6fi 
Sun  f. 

Sunlight,  spectrum  of.  vl 
Sunshine,  Importance  of,  in  a  i 

ii.  1!'4 

ttion  by,  II   B 
Sunstroke,  iii.  000 

brain  syphilis  counterfeiting 

cold  bathing  In,  L 

in  annii 

in  the  etiologj  of  •  pilepsy,  U 
Superalbal  veins,  viii 
Buperoalloaal  fissure,  viii.  152    I 
Supercentral  flaaure,  viii    ' 
Supercerebral  veins.  \iii.  237 
Buperdural  reins,  vi: 
Buperfecundation  and  luperfcetation, 

distinction  between,  \i.  687 
Superfissures,  viii.  160    I 
Superfoetation,  vi   687* 

and  Buperimpregnaiion,  distinction 
between,  \i.  GM7 

Bnperfrontal  flaaure,  viii. 
Bupei  frontal  gyre,  viii.  l  5 ! 
Bupergj  re-.  \  iii.  160    1 
Superunpregnation    and   sup 

lion,  distinction  between,  vi 

687 
Superinvention  of  the  uterus,  viii. 

Superior  maxillary  processes,  iii.  4 
(Fij 

Supernumerary  teeth,  ii.  899 

Superpetroaal  sinus,  viii.  '.'42 

Bupertemporal  flaaure,  viii.  158 

Bupertemporal  gyre,  viii 

Supination  of  forearm,  ii.  047  (Fig.) 

Supinator  brevia,  anomalies  of,  v.  47 

Supinator  longus,  v.  46 

Buppositon  .  i\ .  698 

Suppressed  cough,  ii.  314 

Suppuranta,  ii.  317 

Suppuration,  avoidance  Of,  after  op- 
eration-, i.  861 
In  the  etiology  of  choroiditis,  ii.  i">3 
micro  organisms  of,  i\.  > 
retarded  by  cold,  ii  889 

Suppurative  keratitis,  ii  S 

Suppurative  phlebitis,  i 

Supra  acromial  nerve,  surface  mark- 
ing of  the,  v.  119 

Supra-clavicular  lymphatic  elands, 
viii 

Supra  clavicular  mui 

Supra-clavicular  nerve  surface  mark- 
ing of  the  v.  119 

Bupra-commiasure,  viii.  189   i 

Supra  coinlvloid  amputation  of  the 
169 

Supra-coatalia  muscle,  v.  r>3 

Supra  -dura!  branch  of  the  occipita] 
artery,  viii    i 

Supra  orbital  line,  in  <  ranionntrv.  ii. 

Bupra-orbital  nerve,  ii.  .:. 

Supra  pelt  my,   viii.   500* 

after  treatment,  viii.  508 
history,  viii.  -loo 

in  :  S08 

operation,  \  iii  601 
preparatory  treatment,  viii.  501 


Supra  renal  Im.c  74 

action  oi  tin-  sympathy  lie  ii 

ami  idiopatbii 

(lia. 

ii  if - 

■  ntial  liia. 
diarrhoea  in.  . 
the  l>lo<*l  in.  i\    7 
lyinphatii 

Supra  renal 

Supra-scapular  artery,  anomall 

i.  3/iO 
Bupra-acapular 

vii.  007 
Supra  • 

r.  ■; 

irking 

of  the,  v.  112 
Supra  tro(  hlear    lymphatic      gl 

viii. 

Supra  tro<  i 
Surditas,  ii 
Surfai  e  srati  r.  \  ii.  7i>;*  711 

disposal  of,  v 
Surgeons,    military.       St  ■      Military 

turgeon*. 
Burgi  ...  v.  107 

Surgery,  abdominal 

my,  CKolecytltctomy 

■  bent  drest 
antisepsis  in.  i.  966  (Fhj 
antiseptic,  on  the  battle-field 

cerebral,  viii.  J     '       g.) 

ortfa 

plastic.  ' 

jinlnio! 

renal,  iv.   . 

■pinal,  viii.  4'.'2* 
Burgical  employment  of  elect! 

ii.  654  (1 
Surgical  kidney,  Iv.  308 
Burgical  operati 
Burgical  pulleys 

H  rofa.  l\ 

eptibility  to  disease,  ii.  I 

Suspension.  lianniKx  k.  iii 
in  the  treatment   (  I 
-    I 
Suspension  splint,  Ii 

(Fig 
S 

10  (l 

UU  ulum  tali,   fracture  of.   iii. 

Milton's  method  of  ira<  belorrb 

vii    158 
Suture.  • 

Lcmbert.  iv    17- 
- 
golden,  in  thi  a,  iii. 

.hit.     i\. 

\i    116  (F 
Intestinal,  viii  8(  l 

Jobert  s.  v.  19 

belt,    iv.  .    200 

(Fig. 
parielo  squamosal,  \  iii 
punt  for    occluding 

i  of  the  hernis 

Rigal'a,  v.  908 

r<\  al.  in  the  (lire  of  hernia. 
■t\  of  Joint).  : 
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Snlts. 
Syphilis. 


Sutures  of  the  skull,  vi.  460 
Suturing,  subcutaneous,  of  the  rings 

in  hernia,  iii.  G40 
Swallowing,  difficult,  ii.  558 
Swamp  apples,  v.  254 
Swamp-water,  unwholesomencss  of, 

vii.  716 
Sweat,  bloody,  iii.  450 
colored,  ii.  154 
composition  of  the,  ii.  424 
diminished  or  absent  secretion  of, 

i.  232 
odorous,  i.  698 

retention  of.  in  the  cutaneous  folli- 
cles, ii.  556 
secretion  of  the,  vi.  378 
Sweat-glands,  viii.  464  (Fig.) 
Sweating,  agents  which  promote,  ii. 
423 
excessive,  iii.  775 

remedies  for,  i.  268 
in  trichinosis,  vii.  794 
periodic,  v.  595 
physiology  of,  v.  612 
Sweden,  deaf-mutes  in,  ii.  364 
Sweet  chalvbeate  springs,  vi.  690* 
Sweet  flag," iii.  165  (Fig.) 
Sweet  gum,  vi.  448 
Sweet-gum  tree,  vii.  784 
Sweet  potato,  iv.  236 
Sweet  spirit  of  nitre,  v.  190 
Sweet  Springs  (Mo.),  vi.  691* 
Sweet  Springs (W.  Va.),  vi.  691* 
Sweet  tincture  of  rhubarb,  vi.  224 
Swelled  head  in  cattle,  i.  70 
Swelling  in  inflammation,  iv.  22 
Swertia,  iii.  321 
chirata,  ii.  96 
Swift,  Thomas  D.,  on  malarial  affec- 
tions in  children,  iv.  627 
on  roetheln,  vi.  232 
on  stomatitis,  vi.  652 
Swine  plague  and  hog  cholera,  dis- 
tinction between,  vi.  340 
Swine-pox,  ii.  92 
Switzerland,  deaf-mutes  in,  ii.  364 
Sword  wounds,  viii.  4 
Sycosis,  vi.  691* 
feigned,  iii.  59 
non-parasitica,  vi.  691 
and  eczema,  differential  diagnosis 

of,  ii.  634 
sycosis,   parasitic,   iv.  804  (Fig.) ; 
vii.  98 
Sydenham's  laudanum,  v.  325 
Syggignosticism,  i.  790 
Syllables,  vii.  685 

Sylvester's  method  of  artificial  respi- 
ration, i.  378  (Fig.) 
Sylvian  fissure,  viii.  150  (Fig.) 
methods  of  locating,  viii.  206 
position  of  the,  in  the  child,  viii.  204 
Sylvian  veins,  viii.  238 
Symblepharon,  ii.  792 
Byrne's  amputation,  i.  1C6  (Fig.)  ;  v. 
204 
method,  v.  204 

paste  (sulphuric  acid  and  sawdust), 
ii.  5 
Symmeles,  vii.  8  (Fig.) 
Symmetrical  gangrene,  iii.  300 
Sympathetic  cough,  ii.  314 
Sympathetic  disorders  of  dentition, 

ii.  401 
Sympathetic  nerve,  cervical,  loss  of 
sight   and    hearing    following 
paralysis  of,  i.  427 
Sympathetic  nerves  of  the  stomach, 
i.  2 


Sympathetic  nerves  (continued) : 
supplying  the  arteries,  i.  564 
supplying  the  uterus,  viii.  511 
Sympathetic   nervous    system,    viii. 
505*  (Fig.) 
ansa  sacralis,  viii.  507 
ansa  Yicussenii,  viii.  509 
cerebrum  abdominale,  viii.  510 
changes  in,  in  idiopathic  amemia, 

i.  183 
changes  in  the  ganglia  in  yellow 

fever,  viii.  66 
connections  with  the  spinal  cord, 

viii.  507 
disorders  of  the.  vi.  692* 
divisions  of.  viii.  506 
effects  of  alcohol  upon,  i.  104 
effects  of  injury  of,  ii.  170 
functions  of  peripheral  fibres,  viii. 

508 
ganglia,  v.  147  ;  viii.  506 
cranial,  viii.  509 
cranio-cervical,  viii.  508 
ganglion  impar,  viii.  507 
sphenopalatine,  viii.  509 
spinal,  viii.  509 
superior  cervical,  viii.  508 
thoracic,  viii.  510 
visceral,  viii.  510 
Walter's,  viii.  507 
Wrisberg's,  viii.  510 
gray  fibres  of,  viii.  506 
interganglionic  cord,  viii.  506 
lesions  of,  in  Graves'  disease,  ii.  764 
nervus  sinu-vertebralis,  viii.  507 
plexuses,  viii.  506 
abdominal  aortic,  viii.  511 
aortic,  viii.  510 
Auerbach's,  iv.  171  (Fig.)  ;  viii. 

511 
cardiac,  vii.  76  ;  viii.  509 
cceliac,  viii.  510 
epigastric,  viii.  510 
hypogastric,  viii.  511 
intestinalis  submucosus,  viii.  511 
Meissner's,  iv.  171  ;  viii.  511 
myenteric,  viii.  511 
solar,  viii.  510 
superior  aortic,  viii.  509 
visceral,  viii.  510 
splanchnic  nerves,  viii.  510 
Sympathetic  ophthalmitis,  vi.  693* 
Symphysiotomy,  vi.  700* 
causes  of  death  after,  vi.  702 
history  of,  vi.  700 
recorded  cases  of,  vi.  702 
Symphysis  pubis,  v.  554 
Symphytum  officinale,  i.  606  ;  ii.  256 
Sympodia,  vii.  7  (Fig.) 

sireniformis,  vii.  8 
Synanche,  ii.  469 
Synanthrose  (in  rye),  vi.  240 
Synarthroses,  i.  371 
Syncephalus,  vii.  16,  23  (Fig.) 
aprosopus,  vii.  23 
duprosopus,  vii.  23 
janus,  vii.  23 
monoprosopns,  vii.  24 
Synchondrosis,  i.  200,  369  (Fig.),  371 
Synchisis  scintillans,  v.  311 

"simplex  et  scintillans,  vii.  681  (Fig.) 
Synclonus  beriberia,  i.  491 
Syncope,  ii.  277  ;  vi.  703* 
"fatal,  ii.  386 
from  haemorrhage,  ii.  169 
in  anaemia  of  the  brain,  i.  614 
Syndactylism,  iii.  497  (Fig.) 
(lower  extremity),  viii.  565 
Syndactylies,  vii.  8  (Fig.) 


Syndesmosis,  i.  200 
Syndesmotomy,*vi.  778 
Synechia?,  nasal,  v.  216  (Fig.) 
Synencephalocele,  ii.  680 
Synostosis,  i.  200 
Synotia,  vii.  7  (Fig.  | 
Synotus,  vii.  7  (Fig.) 
Synovia,  vi.  703 

composition  of,  vii.  244 
Synovia]  cavity,  formation  of,  i.  369 

(Fig.) 
Synovial  cringes,  i.  372  (Fig.) 
Synovia]  membrane,  vi.  703 

"of  the  foot  and  ankle,  iii.  213(Fig.) 
Synovitis,  acute,  vi.  703* 
causes,  vi.  706 
diagnosis,  vi.  707 
pathology,  vi.  704 
prognosis,  vi.  7o7 
symptoms,  vi.  704 
treatment,  vi.  70S 
varieties  of.  vi.  706 
catamenial,  vi.  707 
counter-irritation  in,  ii.  317 
chronic  dry,  viii.  331 
chronic  purulent,  viii.  382 
chronic  serous,  viii.  330  (Fig.) 
dry.  vi.  704  ;  viii.  331 
exanthematous,  vi.  706 
from  direct  infection,  vi.  706 
gonorrha>al,  vi.  706 
gouty,  vi.  706 

hyperplastica  fungosa,  viii.  332 
metric,  vi.  707 
of  the  ankle-joint,  viii.  354 
of  the  elbow,  viii.  356 
of  the  hip,  viii.  352 
of  the  knee-joint,  viii.  352 
of  the  shoulder-joint,  viii.  355 
plastic,  vi.  704 
puerperal,  vi.  706 
pya?mic,  vi.  706 
rheumatic,  vi.  706 
scarlatinal,  vi.  312 
strumous,  viii.  332 
syphilitic,  vi.  706 
traumatic,  vi.  706 
treatment,  vi.  708 
tuberculous,  viii.  332 
urethral,  vi.  706 
with  effusion,  vi.  704 
Syntonin,  changes  in,  during  diges- 
tion, ii.  465 
in  urine,  vii.  421 
Syphilide.     See  SyvhUoderm. 
Syphilis,  vi.  709*  (Fig.) 
affections  of  the  bones  and    carti- 
lages in.  vi.  730 
affections  of  the  circulatory  organs 

in,  vi.  725 
affections  of  the  digestive  trad  in, 

vi.  723 
affections  of  the  ear  in,  vi.  721  ;  viii. 

276 
affections  of  the  eyes  in,  vi.  720 
affections  of  the1  genito-urinary  or- 
gans in,  vi.  725 
affections  of  the  hair  and  hair-fol- 
licles in,  vi.  719 
affections  of  the  muscles,  tendons, 
and  articulations,  vi.  729  ;  viii. 
338,  342 
affections  of  the  nails  in,  vi.  719 
affections  of  the  nervous  system  in, 

vi.  727 
affections  of  the  respiratory   tract 

in,  vi.  722 
and  eczema,  diagnosis  of,  ii.  634, 
639 
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Syphlll*. 
Teeth. 


Tactile  corpuscles,  v.  149  (Fig.)  ;  viii. 

467  (Fig.) 
Tactile  nerve-cells,  v.  149 
Taenia,  ii.  51  (Fig.)  ;  iv.  796  (Fig.)  ; 
vii.  787.    See  also  Tape-worms. 

acanthrotias,  ii.  56  (Fig.) 

armata,  vii.  788 

ccenurus,  ii.  56 

cucumerina,  ii.  56 

cucurbitiua,  vii.  788 

ecbinococcus,  ii.  53  (Fig.)  ;  vii.  790 
diagnosis,  vii.  790 
treatment,  vii.  791 

elliptica,  ii.  56 

flavopunctata,  ii.  56 

lanceolata,  v.  741 

lata,  vii.  788 

lophosoma,  ii.  56 

madagascariensis,  ii.  56 

marginata,  ii.  56 

niediocanellata,  ii.    54  (Fig.)  ;    iv. 
796  (Fig.) 

nana,  ii.  56 

remedies  for,  i.  237  ;  vii.  789 

saginata,  ii.  54  (Fig.)  ;  vii.  788 

segmata,  iv.  796  (Fig.) 

semicircularis  of  the  brain,  viii.  143 

serrata,  ii.  56 

solium,  ii.  55  (Fig.) ;  iv.  796  (Fig.)  ; 
vii.  788 
ovum  of.  iv.  796  (Fig.) 

tenella,  ii.  56 

thalami,  of  the  brain,  viii.  174 
Taeniacides,  i.  237  ;  vii.  789 
Tuenial  sulcus,  viii.  145  (Fig.) 
Ttenial  vein,  viii.  144  (Fig.),  239 
Tseniola  cinerea  of  the  fourth   ven- 
tricle, viii.  178 
Tagliacozzi's    apparatus    for  rhino- 
plasty, v.  714  (Fig.) 
operation,  v.  204 
Tailors,  diseases  of,  v.  282 
Tait's  law,  v.  204 

operation,  v.  204,  430 
Taja  plant,  ii.  348 

Talipes,  ii.  196  (Fig.).    See  also  Club- 
foot. 
Tallow,  iii.  43 

vegetable,  vi.  129 
Tamarack,  iv.  380  ;  vi.  448 
Tamarinds,   iv.    459 ;    vi.  390,   737* 

(Fig.) 
Tamarindus.     See  Tamarinds. 
Tamarisk  manna,  iv.  641 
Tampioo  jalap,  iv.  236 
Tampon  extractor,  vii.  (Fig.) 

vaginal,  vii.  584  (Fig.) 
Tamponade  of  the  vagina,  vii.  585 
Tanacetin,  vi.  737 
Tanacetum  vulgare,  ii.  58  ;  vi.  737 
Tan  baths,  i.  464 
Tan  ma  gerc  plant,  ii.  348 
Tanners,  diseases  of,  v.  282 
Tannic  acid,  v.  254 

antidotal  value  of,  i.  242 

antiseptic  efficacy  of,  i.  254 

as  a  styptic,  vi.  672 

germicidal  action  of,  iii.  327 
Tannin.     See  Tannic  acid. 
Tanning,  vii.  201 
Tanret's  ergotinine,  ii.  715,  717 
Tansy,  ii.  58  ;  vi.  737* 

as  an  emmenagogue,  ii.  676 
Tap,  front  or  tibial,  vi.  771 
Tapetum     ventriculi   of    the   brain, 

viii.  174 
Tape-worms,  ii.  51    (Fig.)  ;    iv.  796 
(Fig.);  vii.  787.     See  also  Trn- 


Tape-worms  (coutiuued) : 

anatomy,  vii.  787 

beef,  vi'i.  788 

diagnosis,  vii.  789 

distribution  of,  v.  517 

dog,  vii.  790 

glycosuria  caused  by  presence  of, 
ii.  418 

history,  vii.  787 

hydatid,  vii.  790 

number  of  eggs  produced  by,  vii. 
787 

pork,  vii.  788 

prophylaxis,  vii.  789 

remedies  for,  i.  237  ;  vii.  789 

symptoms  caused  by,  vii.  788 

varieties,  vii.  788 
Tapioca,  i.  788  :  vi.  620  (Fig.),  737* 
Tapotement,  iv.  645 
Tap-root  fungus,  iii.  275 
Tar,  vi.  737*  ;  vii.  334 

as  an  expectorant,  ii.  768 

distillation  of,  nuisance  from,  vii. 
208 
Tarantism,  ii.  140,  631 
Tarantula,  American,  v.  746  (Fig.) 
Tarantula  dance,  v.  747 
Tarantula-killer  (pepsis  formosa),  v. 

759  (Fig.) 
Tarasp,  vi.  738* 
Taraxacerin,  ii.  356 
Turaxacin,  ii.  356 
Taraxacum,  ii.  356 

vulgare,  ii.  58 
Tarentula  fasciventris,  v.  747  (Fig.) 
Tanner's  forceps,  iii.  226  (Fig.) 
Tarsal  bones,   dislocation  of  the,  ii. 

515 
Tarsal  tumors,  ii.  805 
Tarso-metatarsal   amputation,  i.  164 

(Fig.) 
Tarsotomy   and    tarsectomy   in    the 
treatment  of  club-foot,  ii.  207 
Tarsus,    anatomy    of    the,    iii.    210 

(Fig.) 
Tartar,  vi.  738 

cream  of,  v.  795 

crude,  v.  795 

of  the  teeth,  composition  of,  ii.  464 
leptothrix  in,  iv.  788 

soluble,  v.  795 

vitriolated,  v.  795 
Tartar  emetic,  i.  245 

as  a  cardiac  depressant,  i.  783 

as  an  emetic,  ii.  673 

as  an  expectorant,  ii.  766 

diaphoretic  action  of.  ii.  425 

distribution  of,  in    the  body  after 
absorption,  v.  768 

poisoning  by,  i.  246 
Tartaric  acid,  vi.  738* 

germicidal  action  of,  iii.  327 

poisoning  by,  i.  61 
Tartarus  boraxatus,  v.  795 
Tartrate  of  potassium,  v.  795 

and  sodium,  v.  794 
Taste,  the  sense  of,  vi.  738*  (Fig.) 

cortical  centre  for,  viii.  203  (Fig.) 

diminution  in  chronic  otitis  media, 
ii.  598 

disorder  of,  in  dyspepsia,  ii.  455 

disturbances  of.  in  lesions   of  the 
brain,  i.  676 

hallucinations  of,  iii.  482  ;  vi.  740 
Taste-buds,  vi.  739 
Taste-cells,  vi.  739 
Tasteless  ague-drop,  i.  343 

purging  salt,  vi.  494 
Tate  Epsom  Spring,  vi.  740* 


Tate's  (J.  II.)  method  of   reducing 
inversion   of   the   uterus,    vii. 
494  (Fig.) 
Tattooing  of  the  cornea,  vi.  740* 
Tattooing,  storing  of  pigment  in  the 

lymphatic  glands,  viii.  382 
Taurin,  i.  498 
Tauringallic  acid,  i.  498 
Taurocholic  acid,  i.  498 
Tawny  harlequin  snake,  vi.  166 
Taxis  in  the  reduction  of  hernia,  iii. 

621 
Taylor,    Morse    K.,  on    climate    of 
Texas,  vii.  41 
on  heart-strain  in  the  military  ser- 
vice, iii.  573 
Taylor's  abduction   splint,  viii.   363 
(Fig.) 
hip-splint,  v.  378  (Fig.) 
operation,  v.  205 
spinal  brace,  v.  372  (Fig.) 
stitch,  v.  205 
Tayuva,  vi.  741 
Tea,  viii.  514*  (Fig.) 
action  and  use,  viii.  515 
adulteration  of,  iii.  202 
alkaloid  of,  i.  740 
composition  of,  viii.  515 
Paraguay,  iv.  676 
Tea-berry,  vii.  783  (Fig.) 
Tea-dust,  caffeine  from,  i.  740 
Tea-tasters,  diseases  of,  v.  283 
Teaching  of  deaf-mutes,  ii.  370 
Teale's  method,  v.  205 

operation,  v.  205 
Tear-duct,  measurements  of,  vii.  659 
Tears,  composition  of,  vii.  244 
excessive  secretion  of,  in  a  case  of 

chlorosis,  ii.  107 
overflow  of,  iv.  368 
Techtochrvsin,  v.  779 
Teeth,  vi.  741*  (Fig.) 
abnormal  number,  ii.  399 
abscess  of  the  pulp,  vi.  756 
alveolar  abscess,  vi,  761 
anatomy  of  the,  vi.  741 
anomalies  of  development,  ii.  399 
bicuspid,  vi.  743,  745 
calcification  of  the  pulp,  vi.  756 
canine,  vi.  742,  745 
caries  of,  vi.  757 
cementum  of,  vi.  747 
chemistry  of,  i.  606 
congestion  of  the  pulp,  vi.  755 
crusta  petrosa,  vi.  747 
defect  of,  in  hypertrichosis  and  in 

congenital  alopecia,  iii.  656 
deformities  of,  ii.  400 
dentine  of.  vi.  746 
diagnostic  changes  in,  v.  683 
disease    of   the    peridental   mem- 
brane, vi.  760 
diseases  of  the  pulp,  vi.  755 
disorders  of  eruption  of,  ii.  400 
enamel,  vi.  748 

erosion  of  the,  vi.  759 
eruption  of,  vi.  749 

disorders  during,  ii.  400 
extraction  of,  vi.  703 
accidents  in,  vi.  766 
hemorrhage  after,  vi.  767 
formation  of  secondary  dentine  in, 

vi.  757 
formula  of  the,  vi.  741,  745 
fracture  of,  during  extraction,  vi. 

766 
functions  of  the,  vi.  749 
fusion  of,  vi.  754 
gangrene  of  the  pulp,  vi.  756 
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c  (Ti-i  t-  of,  on  tin-  human 

iii 
Influt 

epldi 
Instruments  for  measurii 

596 
local,    <  fl  juries 

upon,  viii.  18 
in  contusions,  ii.  285 
of  the  bead,  In  Intracranial  tu- 
mor, viii.  218 
lowered,    of    t.o.i\ 

death,  II 

in.  BSUre  Of,  animal,  iii.  592  ;   \  ii.  58 
in.  ssure  of.  in  infant^.  . 

normal,  in  cbildb 1,  ii.  04 

of  birds,  iii. 

LTlliea  in  the  lumiali   body,  iii. 

of  Ashes,  iii. 

of  interna]  parts  ,,f  the  body,  iii. 

of  invertebrates,  i; 

of  living  matter,  iii   592 

of  plants,  iii 

of  the  1.1...  .1.  iii.  .".'.it 
of  the  human  body,  ii: 

of  the  lower  animals,  i: 

of  the  skin,  ii 

p.  Bt- mortem  rise  of.  iii 

iboliahed  by  cocaine, 
viii. 
-  f..r.  vi    891 
therapeutics  of  low.  ii  229 
topographical,  of  human  body,  iii. 

Temporal  artery  .  compn  sslon  of  the. 
i   868 

Temporal  arterv.    superficial, 

lies  of.   ; 

Temporal  I  BS  or  nci  I 

following    suppurative    otitis 
media,  i: 

dum   Bpinosum,  vii. 

in   the.  vii.  870 

Temporal    branch  of  the  medicere- 

l.ral  artery,  viii.  2:?.') 
Temporal  <  ini":.i\     viii 
Tern) 

Temporal  hem: 
Temporal  lobe,  viii.  1  18 
Temporal  muscle,  anomalli 
Temporal 
Tcni] 

Ten  ;  v   \  ::..   204     i" 

is  minor  • 
Tempore  fs 

Temporo-malar  d<  rve,  ii 
Tem|  anomalies 


■     iii    421 

D<  ..us      li,   . 

878 

I 

777 

I 

■ 
bit . 

u«l  injuries  of,  \  i.  77L'* 

th  \..r.  in  the  hand    i.  81( 

tumors  of,  i 
Lnflamm  ii 
772 

of  the  .' 
rupture  of.  v. 

L  12 

suture  of,  H  774 

s_\    plllllt. 

termination  of  musi  ular  til  .• 

tumors  of.  \, 
wounds  of.  v 

774* 

.  ii    249 
in  dj  s,  | 

Tenia,  viii    ■ 

Tenia!  sulcus,  \iii   1  ■ 

in,  viii.  144    F  . 

vii  . 

;t50 

348 
dropsy  of.  \. 
Inflammation  <.f,  v.  :f60 
'!'•  ■ 

synovitis, 
cbi 


T(  7"" 


658 
imm< 

in    tin    tn  ainii  nt    of  i  lub  foot,  ii. 

in  torticollis,  vii.  155 

of  individual  tendons  \  i.  776 

performance  of.  \ : 

■ 
muscular,  ii 

fectol 

tin  In  al 

■     ii.  7:t0 

■  tympanl  muscle,  functl 

iii' 

r  t\  mpanl  ncr-. 

I 

777 
Tenth  nerve,  II 

nidus  of  the.  viii    1  SI 
rial  sinus,  viii 

759  i  Fig.) 
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Teeth. 
Testicle. 


Teuts,  laminaria,  iv.  379 

sponge,  vi.  613 
Teplitz-Schonau,  vi.  778* 

Teratology,  vii.  1*  (Fig.) 
acardia,  vii.  10 
acephalus,  vii.  9 
acormus,  vii.  9 
acrania,  vii.  6 
agenya,  vii.  7 
amelia,  vii.  8 
amorphus  globulus,  vii.  9 
anophthalma,  vii.  7 
aprosopa,  vii.  7 
asomia,  vii.  10 
atresia,  vii.  8 
Carolina  twins,  vii.  16 
causes  of  malformation,  vii.  3 
cephalopagus,  vii.  16,  22 
classification,  vii.  3 
cleft  formations,  vii.  5,  6 
composite  or  compound  monsters, 

vii.  11 
cyclopia,  vii.  7 
dicephalus,  vii.  15,  20 
dicephalus  tribrachius  tripus,  viii. 

194 
diplo-,  vii.  11 
diprosopus,  vii.  15,  22 
dipygus,  vii.  16,  24 
double  monsters,  vii.  13 
classification  of,  vii.  15 
law  of  bomologous  union  in,  vii. 

14 
law  of  rigbt  and  left  symmetry 

in,  vii.  14 
law  of  unity  of  sex  in,  vii.  13 
what  determines   the  form    and 

degree  of  fusion  in,  vii.  14 
exencepbalocele,  vii.  6 
foetus  in  fcetu,  vii.  12,  15 
general  considerations,  vii.  1 
hemicephalus,  vii.  6 
hermaphroditism,  vii.  11 
heteradelpbs,  vii.  14 
history,  vii.  1 
Hungarian  sisters,  vii.  16 
iscbiopagus,  vii.  15,  18 
John  Baptist  dos  Santos,  vii.  19 
microgenya,  vii.  7 
microprosopa,  vii.  7 
monopodia,  vii.  7 
nomenclature,  vii.  3 
non-closure  of  anterior  parts  of  the 

body,  vii.  5 
non-closure  of  neural  arch,  vii.  6 
omphalopagus,  vii.  16,  24 
parasitic  monsters,  vii.  14 
peromelia,  vii.  8 
pbocomelia,  vii.  8 
polydactylism,  vii.  12 
polymeria,  vii.  26 
pygopagus,  vii.  15,  16 
racbipagus,  vii.  16,  25 
Ritta-Christina,  vii.  20 
Siamese  twins,  vii.  25 
siren,  vii.  8 
spina  bifida,  vii.  6 
supernumerary   development,   vii. 

12 
symmeles,  vii.  8 
sympodia,  vii.  7 
synccphalus,  vii.  16,  23 
syndactylus,  vii.  8 
synotia,  vii.  7 

synthetic  abnormalities,  vii.  6 
terata  anacatadidyma,  vii.  16,  24 
terata  anadidyma,  vii.  16,  22 
terata  catadidyma,  vii.  15,  16 
triple  monsters,  vii.  26 


Teratoma,  definition  of,  iii.  402 
Terchloride  of  antimony,  caustic  ac- 
tion of,  ii.  7 
Terchlorphenol  in  antiseptic  surgery, 

i.  265 
Terebene.  vii.  27* 
Terebintbina,  vii.  333 
canadensis,  iii.  164 
Terebrantia,  v.  758 
Teres  major  muscle,  anomalies  of, 

v.  44 
Teres  minor  muscle,  anomalies  of,  v. 

44 
Terma,  lamina  terminalis,   viii.   132 

(Fig.) 
Termatic  artery,  viii.  121  (Fig.),  233 
Terminology,  anatomical,  viii.  515* 
advantages    of    mononyms     over 

polyonyms,  viii.  523 
advantages  of  paronymization,  viii. 

526  ^ 
afferent,  viii.  533 
anaparonyms,  viii.  519 
aphorisms    respecting   nomenclat- 
ure, viii.  520 
autbority,  viii.  517 
bibliography,  viii.  536 
cardiac,  viii.  533 
caudad  and  caudal,  viii.  533 
centrad  and  central,  viii.  533 
cephalad  and  cephalal,  viii.  533 
cade  as  a  substitute  for  ventricle, 

viii.  529,  532 
concluding  remarks,  viii.  532 
consistency,  viii.  517 
correlation,  viii.  517 
dextrad  and  dextral,  viii.  534 
distad  and  distal,  viii.  536 
distal,  viii.  533 

division  of  the  subject,  viii.  515 
dorsad  and  dorsal,  viii.  534 
dorsimeson,  viii.  536 
ectad  and  ectal,  viii.  535 
efferent,  viii.  533 
encephalic,  viii.  530 
entad  and  ental,  viii.  535 
eponyms,  viii.  517 
eponyms    and   descriptive    terms, 

viii.  525 
equivalency,  viii.  519 
explicitness,  viii.  517 
form,  viii.  518 
formation  of  locative  mononyms, 

viii.  525 
heteronyms,  viii.  519 
historical  note,  viii.  515 
holoparonymy,  viii.  519 
homonyms,  viii.  517,  528 
idionyms,  viii.  517 
increasing  use  of  mononyms,  viii. 

524 
innovations,  viii.  529 
laterad  and  lateral,  viii.  536 
linguistic  uniformity,  viii.  529 
locative  mononyms,  viii.  524 
locative  names,  viii.  517,  524 
magniloquy,  viii.  529 
merits  of  organonyms,  viii.  522 
meroparonymy,  viii.  519 
meson,  viii.  536 
mesad  and  mesal,  viii.  536 
methods  of  paronymization,    viii. 

527 
mononyms,  viii.  518 
ncurad  and  neural,  viii.  684 
objections    to    descriptive    terms, 

viii.  526 
order,  viii.  517 
organonymy,  viii.  516 


Terminology  (continued) : 

paronyms,  viii.  519 

peripheral  and  peripheral,  viii.  533 

perissology,  viii.  529 

personal  nomenclature  in,  viii.  517, 
525 

pa'cilonymy,  viii.  517,  528 

polychrestic  words,  viii.  518 

polyonyms,  viii.  518 

proximad  and  proximal,  viii.  533, 
536 

reducing  polvonymic  qualifiers  to 
mononyms,  viii.  518 

sinistrad  and  sinistral,  viii.  534 

source,  viii.  518 

table  of  modified  encephalic  terms, 
viii.  530 

terminological  variety,  viii.  517 

terms  indicating  relations  of  re- 
semblance or  identity  between 
organs,  viii.  532 

toponomy,  viii.  533  (Fig.) 

unrealized  words,  viii.  520 

ventrad  and  ventral,  viii.  535 

ventricle  versus  code,  viii.  529,  532 

ventrimeson,  viii.  536 
Terms,  ordinary  descriptive,  liable  to 

be  misapprehended,  viii.  108 
Terpene  from  the  balsam  fir,  iii.  164 
Terpin  hydrate,  vii.  27* 
Terra  japonica,  ii.  3 
Terror,  iii.  50 
Testes  muliebres,  v.  433 
Testicle,  ablation  of  retained,  iii.  3C9 

abscess  of,  iii.  312 

absence  of,  iii.  309 

and  cord,  coverings  of,  iii.  389 
minute  anatomy  of,  vii.  27* (Fig.) 

atropby  of,  iii.  312 
in  diabetes,  ii.  421 

blood-vessels  of  the,  vii.  29 

burns  of,  iii.  311 

carcinoma  of,  i.  779 

contusions  of,  iii.  310 

coverings  of,  vii.  28 

descent  of  the,  i.  8 

diseases  of,  iii.  311 
and  hydrocele,  differential  diag- 
nosis of,  iii.  730 

ectopia  perinealis,  v.  592 

epididymitis,  iii.  311 

fungus  of,  iii.  312 

gunshot  wounds  of,  iii.  310 

hernia  of,  iii.  312 
complicated  by  retained,  iii.  309 

hydrocele  of  retained,  iii.  309 

hypertrophy  of,  iii.  313 

impotence  from  defective  con- 
ditions of,  iv.  3 

in  the  groin,  iii.  309 

in  the  perineum,  iii.  310  ;  v.  592 

incised  wounds  of,  iii.  310 

Inflammation  of,  iii.  311 

inflammation  <>f  a  retained,  iii.  309 

inflammation  of  serous  coat  of,  iii. 
311 

injuries  of,  iii.  310 

inversion  of,  iii.  310 

lacerated  wounds  of,  iii.  310 

lymphatics  of  the.  vii.  29  ;  viii.  397 

malformations  of.  iii.  309 

mumps  of.  iii.  312 

neuralgia  of.  iii.  318 

orchitis,  iii.  311 

organic  diseases  of  the,  iii.  311 

punctured  wounds  of.  iii.  310 

removal  of,  iii.  313 

retained,  iii.  309 

shot-wounds  of  the,  viii.  6 
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i 

lii    :tll 

liiU-rc  ill  819 

B 
i«  "f.  ii    77" 

i 

i  Jbumen  In  the  urn  i 

191 

i  in  urine,  vii 

acid,  in    711 
pepsin,  ii    MM 

r  in  i be  urine,  \  ii.  498 

plate  culture  In 

reverse   i.  471    I. 
milla,  vii   B9 
i 

71     ril  89* 

and  cerebro  spinal  meningitis,  <lif 

□tial  diagnosis  "f.  I 
and  meningitis,  differential   <li;iLr- 

nosis   ■■  i    86 
and  rabies,  differential  diagnosis, 

\ii.  86 
and    strychnine-poisoning,    ilifTcr- 

ential  diagnosis,  \ . 
and  tetany,  differential  diagnosis, 

rii.  ii 
bat  ill u-  of,  vl 
gnosis,  i  ii   86 
of,  \  ii.  84 
following  *li"i  injuries.  viii.  88,  86 
idiopathic,  vii.  :;  i 
in  not  climates,  \ii    86 
influence  of  run'  and  nationality 

upon,  vii 

mode  "!  deatb  in.  vii.  34 
nature  "f.  ril 
neonatorum,  i 
ptomaines  of,  \  i  68 

ij  mptoms,  i 
imatic,  vi. 
ttment,  vii  86 

l   ■  r  tel  inilla,  vii. 

differential  diagnosis,  vii.  41 
ctiologj .  vii    40 
histon .  \  ii.  89 

■   my,  vii.  41 

11 

U) 

ttment,  vii    u 

I  ■  'in  of,  vii.  40 

kchloromethani 

\iii.     ."il 

I 
I         .  .in.  \i.  82  I 

bus  autumn  i  Ih   v.  746 
I 

Ihrin,  ii   848 
■ 
I       •  i  iiu  chamasdris,  iii.  881 

mate  of,  i  irti 

in.  \iii.  4-'l 
.:  lequin  snake,  \  i. 

'  i   \    80 
i  K     "ii  general  phy- 

■ 
I  121  ;  rill  188 

I  7"1 

I 

■ 


Thalamus  optli 

171 
blood  suppij  ■ 
)..<  atlon,  rifl    !' 
not  really  h  i  onstltuenl 
limn  floor,  viii   144 
pathology  of,  rii  51 
pin  - 
I 

Ii  iriim.  i    68 

Tballeioquin  afforded  by  dm 

alkaloid*   II   168 
Thalline,  ril  9  * 
Thallium  .  b) .  rii   "   " 

Thallus  of  mould  I 
Thanhoffei  >n  knife, 

Tbapeia,  i  ii  r>2* 

European,  constituents  of,  L  - 
nnica,  ril.  59 
I      ,  Bobea,  riii  514 

Japonica,  riii.  515 

sinensis,  i  iii   51  M 

riridis,  rill    •r>l  1 
Thebalne,  v.  899 

action  of,  v 
Theca  of  the  Graafian  follicle, 
Thecilis,  \  i   77: 

in  the  hand,  i  891 
Theine,  I.  740     riii.  515 
Tbelyphonus,  \   748 
Theobald,  Samuel,  on  affections  of 
the  lachrymal   apparatus,  It. 

mjunctiritis,  i 
on  foreign  bodies  in  the  auditory 

canal,  i. 
"ii  iriii-.  iv.  919 
pterygium,  ri 
Theobrom  781 

Theobromine,  i.  781 
Theological  objections  to  th<  evolu- 
tion <>f  man,  I 
Theraphosoidssa,  v.  746   I 
Theriaca,  \    18 
Thermceslhesiomi  l<  r   i   v">  .  i 
Thermic  waters,  i   461 
Thermocautery,  ii   8    F 

tracheotomy  by  means  of,  vii.  178 
Thermo-electric  apparatus 

uring  animal  temperatun 
:>4 
Thermograph,  ril 

Thermometers,  application  of,  vii.  55 
aritreous,  ri 
clinical,  vii   .V  ' 
:  Iption,  v 
luation  of,  v : 
history,  ril  58 
use  of,  in  diagnosis,  \ 
use  of,  in  prognosis    \  IL  57 
use  of,  In  in atment,  ril    M 
tstatic,  i 

Tin  rin-  iii.  tn 

Ileal,  \  ii  6  : 
value  "f.  in  the  d 
lectasis,  I 
Thermostat,  i\    71 
Thiersch's  carmine  solutli 
fluid,  v 
method   t    I 

warm  ll"u  mil-  massi  -  f..r  in- 
iii   I 

i,  riii.  587    r 
addui  tor  foramen,  \  ii 
amputation   In,    for  >b"t  injuries. 

rill 
amputation  "f   I    169    r 


I 

bou 

cutaneous     distribution     <>f    tlM 

lie!  . 

disli 

- 
Hi. 
inU 

intermuscular  s<  pta,  \  ii 
lymphatii 

mus< 

.-.41 

group,  v  iii  540 
•  -in    viii. 

shot-wounds  "f  the,  \  iii.  0 

superficial  fa 

supi  i  fldal  \ i 

trigonum  subinguinale,  riii 

anterior  region,  vii 

_ [ion,  \  iii. 

Tbiosulpl 
Third  nerve,  il 
nidus  of  the,  i  in 

;     \ii  5u* 

vii. 

pall 

itment  of.  riL  I 
Thistle,  blessed,  ii  58  ;  ril  81« 
Tblipaencephali 
Thomas's  blood-oounter.i 
anii  ven 

bulb  retroversion   pessary,  v.  < .1 T 
iE.. 

•  I  1 
f r<  [ 

hinge-cup  ante  version  pessai 

hip  splii  • 

.    .  - 
method  "f  redu<  ii 

the  uU  • 

ration,  ■ 
retroflexion  pet 

slid. 

L  81*  (<  liarl) 

Thompson,  w  m    Qilmai 
omj  "f  the  inl 
inatomy  "f  the  labyrinth, 
■•  spiration 

in  illation  of  tin    bl 

on  diabetes  mellilus,  ii.  4i<> 

■ 
milk 

ugh,  iii.  I 
on  intestinal  ,\.  1<VJ 

i  nation,  i\ 

oten    i\    74? 
mi  movements  "f  the  heart 
mi  nursing  th<  sit  k   \ 

.  .  of  bearing,  ill 

■  ..bit.  « iii. 
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TcMiile. 
Tincture. 


Thompson's  solution  of  phosphorus, 

v.  642 
Thonisen's  disease,  v.  205  ;  vii.  62* 
Thomson,  William  H.,  on  asthma,  i. 
394 
on  bronchitis,  i.  701 
on  chlorosis,  ii.  105 
Thomsonianism  and  Perkinism,  vii. 

63* 
Thoracentesis  in  pleurisy,  v.  723 
Thoracic    aneurism,    case    of,    i.    3 

(Fig.) 
Thoracic  duct,  viii.  406  (Fig.) 
anomalies  of,  viii.  81  (Fig.) 
diseases  of,  viii.  81 
ossification  of,  viii.  82 
rupture  of,  viii.  83 
wounds  of,  viii.  82 
Thoracic  viscera,   relative  positions 

of  the,  i.  9  (Fig.) 
Thoracic  zoster,  iii.  647 
Thorax,  aneurism  in,  i.  219 
bones  of  the,  vii.  66 
contents  of,  vii.  67 
joints  of  the,  vii.  78*  (Fig.) 
fymphatic  glands  of,  viii.  405  (Fig.) 
lymphatic  vessels  of,  viii.  402  (Fig.) 
medical  and  surgical  applied  anat- 
omy of  the,  vii.  66*  (Fig.) 
nerve-supply  of  skin  of,  vii.  69 
shot-wounds  of  the,  viii.  5 
superficial  anatomy  of,  vii.  67 
Thorn-apple,  vi.  661  (Fig.) 
Thorny-headed  worms,  i.  34 
Thorough  wort,  vii.  79* 
Thought-transferrence  or  telepathy, 

vii.  79*  (Fig.) 
Thousand-legs,  v.  749 
Thread-worm,  v.  133  (Fig.);  vii.  792 
Thrombosis,  vii.  87* 
arterial,  vii.  89 
cardiac,  iii.  580  ;  vii.  89 
cerebral,  i.  650  ;  ii.  620 

and  abscess  of  the  brain,  differ- 
ential diagnosis,  viii.  215 
caused  by  Pacchionian  bodies, 
viii.  195 
etiology,  vii.  88 
in  the  production  of  choroiditis, 

ii.  153 
of  the  cerebral  sinuses  from  otitis, 

ii.  620 
of  the  corpora  cavernosa,  v.  667 
pathology,  vii.  88 
secondary  to  embolism,  ii.  566 
symptoms,  vii.  89 
treatment,  vii.  89 
varieties  of,  vii.  88 
venous,  vii.  89 
Thrombus,  formation  of,  after  liga- 
ture of  an  artery,  i.  362  (Fig.) 
neonatorum,  ii.  20 
pudendal,  iv.  350 
Through    drainage,    Markoe's.     See 

Fractures. 
Thrush,  i.  292  (Fig.) 

in    the  etiology  of  infantile  diar- 
rhoea, ii.  437 
Thuja  articulata,  vi.  257 
occidentalis,  i.  297  ;  iv.  265 
orieutalis,  i.  297 
Thujin,  i.  297 

Thumb,  amputation  of,  i.  159  (Fig.) 
anchylosis  of,  i.  319 
articulation  of,  with  the  trapezium, 

viii.  35 
contraction  of,  iii.  157  (Fig.) 
dislocations  of,  ii.  501  (Fig.) 
Thurber's  kaligraph,  vi.  38  (Fig.) 


Thus  americanum,  vii.  333 
Thyroarytenoid     muscle,     iv.    390 

(Fig.) 
Thyro-epiglottic     muscle,     iv.     390 

(Fig.) 
Thyrohyoid  muscle,  anomalies  of,  v. 

38 
Thyroid  artery,   inferior,   anomalies 
of,  i.  350  (Fig.) 

middle,  arising   from  the  innomi- 
nate, i.  348  (Fig.) 

superior,  v.  114 
anomalies  of,  i.  3-19 
surface-marking  of,  v.  112 
Thyroid  axis,  anomalies  of,  i.  350 
Thyroid  body,  v.  117  (Fig.) 
Thyroid  foramen,  dislocation  of  head 

of  femur  into,  ii.  507  (Fig.) 
Thyroid  gland,  vii.  92*  (Fig.) 

anatoin}-,  vii.  92 

anomalies,  vii.  94 

arteries  of  the.  viii.  546 

cyst  of,  and  bronchial  cyst,  diag- 
nosis of,  i.  684 

degeneration  of,  vii.  96 

development,  vii.  93 

enlargement  of,  iii.  350,  352 
in  Graves's  disease,  ii.  763 

extirpation  of,  viii.  545 

function  of.  vii.  94 

intracapsular  enucleation  of,  viii. 
550 

operations  upon,  viii.  545 

pathology  of,  vii.  95 

physiology,  vii.  94 

relation  of  the  recurrent  laryngeal 
nerve  to,  viii.  546 

removal  of,  viii.  545 

resection  of,  viii.  549 

structure,  vii.  93 

veins  of  the,  viii.  546 
Thyroid  glands,  accessory,  viii.  549 
Thyroid  vein,  inferior,  v.  117 

middle,  surface-marking  of,  v.  Ill 
Thyroidectomy,  viii.  545* 

accidents,  viii.  548 

cachexia  strumipriva,  viii.  548 

history,  viii.  545 

incisions  in,  viii.  547 

mortality  of,  viii.  548 

preliminary   tracheotomy'  in,    viii. 
547 
Thyroiditis,  vii.  96 
Thyrotomy  in  cancer  of  the  larynx, 

iv.  399 
Thyme,  vii.  90*  (Fig.) 
Thymene,  vii.  90 
Thymol,  i.  233  ;  vii.  90 

antiseptic  efficacy  of,  i.  253 

germicidal  action  of,  iii.  327 

in  antiseptic  surgery,  i.  264 
Thymus  (ancient    term    for    condy- 
loma), ii.  260 
Thymus  gland,  vii.  90*  (Fig.) 

anatomy,  vii.  90 

anomalies,  vii.  92 

chemical  composition,  vii.  92 

development,  vii.  91 

in  hereditary  syphilis,  vi.  733 

involution,  vii.  92 

pathology,  vii.  92 

physiology,  vii.  92 
Thymus  serpyllus,  vii.  90 

vulgaris,  vii.  90  (Fig.) 
Thyreocele,  iii.  350 
Thyreophraxia,  iii.  350 
Tibia,  iv.  468 

dislocations  of,  ii.  512  (Fig.) 

fracture  of,  iii.  253 


Tibia  (continued) : 

peculiar  form  of,  in  certain  races, 
iv.  468 

platycnemic,  iv.  468 
Tibial  artery,  anterior,  iv.  471  (Fig.) 

anomalies  of,  i.  357 

compression  of,  i.  358 

posterior,  iv.  473  (Fig.) 
anomalies  of,  i.  357 
compression  of,  i.  358 
Tibial  nerve,  anterior,  iv.  471  (Fig.) 
Tibialis  anticus,  anomalies  of,  v.  49 

tenotomy  of,  vi.  777 
Tibialis  posticus,  anomalies  of,  v.  51 

tenotomy  of,  vi.  777 
Tibialis  secundus  muscle,  v.  51 
Tibio  accessorius  muscle,  v.  51 
Tibio-aslragalus anticus  muscle,  v.  49 
Tibio-fascialis  anticus  muscle,  v.  49 
Tic  douleureux,  iii.  16  ;  v.  156 
Tics  (local  spasms),  ii.  287 
Ticks,  v.  744  (Fig.) 
Tidal  waves  in  the  West  Indies,  vii. 

737 
Tiffany,  Louis  McLane,  on  diagno- 
sis and   treatment  of  tumors, 
vii.  320 

on  diseases  of  the  caecum  and  ap- 
pendix, i.  733 

on  diseases  of  the  female  breast,  i. 
686 
Tiger  rattlesnake,  vi.  166 
Tiu'linic  acid,  ii.  340 
Ti'gretier,  ii.  140 
Tilia  americana.  iv.  505 

Europa?a,  iv.  505 

grandifolia,  iv.  505 

parvifolia,  iv.  505 

platyphylla,  iv.  505 

ulmifolia,  iv.  505 
Tilletia  caries,  iii.  265 

scarlatinosa,  vi.  303 
Tin,  poisoning  by,  vii.  101 
Tin  splints,  vi.  608 
Tincture,  iv.  700 

ammoniated,  of  guaiac,  iii.  408 

aromatic,  of  rhubarb,  vi.  224 

camphorated,  of  opium,  v.  325 

compound,  of  benzoin,  i.  490 
of  cardamom,  i.  783 
of  cinchona,  ii.  165 
of  gentian,  iii.  ::L'o 
of  lavender,  iv.  458 

deodorized,  of  opium,  v.  325 

of  acetate  of  iron,  iv.  227 

of  aconite,  i.  67 

of  aloes,  i.  122 

of  aloes  and  myrrh,  i.  122  ;  v.  98 

of  arnica  flowers,  i.  341 

of  arnica  root,  i.  341 

of  asafetida.  i.  382 

of  belladonna,  j.  486 

of  benzoin,  i.  490 

of  bitter  orange  peel,  v.  359 

of  bryonia,  i.  711 

of  Calabar  bean,  i.  743 

of  camphor,  i.  749 

of  cannabis  indica,  iii.  014 

of  cantharides,  vi.  501 

of  capsicum,  v.  570 

of  cardamom,  i.  783 

of  chloride  of  iron,  iv.  228 
germicidal  action  of,  iii.  324 

of  cimicifuga,  vi.  489 

of  cinnamon,  ii.  168 

of  cinchona,  ii.    166 

of  colcbicum,  ii.  226 

of  columbo,  ii.  251 

of  conium,  iii.  013 
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treatment,  vii.. 
poultices,  viii   42- 
Bmoke,  viii.  551 
smok  riiL  551 

Tobacco  habit,  viii.  0 
Influx  .n   ili<-    etlol  . 

carcinoma  of  the  mouth,  viii. 
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upon  the  alimentary  canal,  viii. 

upon  the  blood,  \  iii. 

upon  the  circulation,  viii. 

upon  the  heart,  ii: 
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I    i    gn  it.  deformity  of,  iii. 

I  ection  of  tli<-.  i  i   196 

Toe-nail,  ingrown, 

amputation  of,  i.  16  I    I 
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Tincture. 
Tracheotomy. 


Tongue  (continued) : 

paralysis  of,  iii.  79S  ;  vii.  106 
pemphigus  of,  vii.  109 
prolapsus  of,  vii.  105 
psoriasis  of  (so  called),  vii.  109 
purpura  of,  vii.  109 
removal  of,  vii.  118 
ringworm  of,  vii.  109 
scalds  of  the,  vii.  113 
sensibility  of.  vii.  105 
smokers'  patch  of,  vii.  110 
stretching  of  lingual  nerve,  vii.  122 
surface  of  the,  vii.  104 
surgery  of,  vii.  113*  (Fig.) 
swallowing  the,  vii.  106 
syphilitic  diseases  of  the,  v.  630  ; 

vi.  723  ;  vii.  Ill 
tonsil  of,  vii.  128 
tuberculosis  of,  vii.  107,  116 
tumors  of,  vii.  112,  115 
ulcers  of,  vii.   107,   108,   109,  111, 

116 
unilateral  spasm  of,  vii.  106 
vascular  tumors  of,  vii.  112,  115 
volume,  vii.  104 
wandering  rash  of,  vii.  109 
wounds  of,  vii.  114 
xanthelasma  of,  vii.  109 
Tongue-tie,  vii.  106,  114 
Tonic  spasms,  ii.  319 
Tonicity,  arterial,  i.  565 

muscular,  v.  71 
Tonics,  vii.  122* 
bitter,  vii.  123 
blood,  vii.  125 
gastric,  vii.  123 
general,  vii.  126 
in  diarrhoea,  ii.  436 
Tonka  beans,  vii.  127*  (Fig.) 
Tonsils,   ii.   730  ;    v.   632  ;    vii.   129* 
(Fig.) 
anatomy,  vii.  129 
and  palate,   relation  of  lymphatic 

glands  to  the,  v.  120 
angiomata  of,  vii.  150 
blood-supply,  vii.  130 
cancer  and  syphilis  of,  diagnosis, 

vii.  148 
carcinomata  of,  vii.  148,  150 
chancre  of,  ii.  68  ;  vii.  147 
concretions  of.  ii.  260 
diseases  of,  vii.  131 
fibromata  of,  vii.  150 
foreign  bodies  in.  i.  98  ;  vii.  147 
gummata  of,  vii.  149 
hypertrophy  of,  vii.  136 
diagnosis,  vii.  139 
etiology,  vii.  136 
evil  results  of,  vii.  137 
pathology,  vii.  139 
prognosis,  vii.  139 
symptoms,  vii.  137 
treatment,  vii.  140 
inflammation  of,  vii.  131 

a  cause  of  dysphagia,  ii.  560 
lipomata  of.  vii.  150 
Luschka's,  ii.  730  ;  v.  632  ;  vii.  129 

removal  of,  vii.  362 
lymphatic  vessels  of,  viii.  391 
lymphomata  of,  vii.  150 
mucous  patches  on  the,  vii.  148 
of  the  tongue,  vii.  128* 
papillomata  of,  vii.  149 
parasites  in  the,  vii.  147 
pharyngeal,   ii.   730  ;  v.  632  ;  vii. 
129 
removal  of,  vii.  362 
physiology,  vii.  131 
removal  of,  vii.  362 


Tonsils  (continued)  : 

supernumerary,  vii.  129 

syphilis  of  the,  vii.  147 

tubal,  of  Gerlach,  in  chronic  nasal 
catarrh,  viii.  259 

tubercular  ulceration  of,  vii.  149 

tumors  of,  vii.  149 
Tonsilla  of  cerebellum,  viii.  127  (Fig.) 
Tonsillar  nerve,  ii.  329 
Tonsillitis,  vii.  131-(Fig.) 

acute,  vii.  131 

and  cancer,  diagnosis,  vii.  134 

and  croup,  diagnosis  of,  ii.  343 

and  diphtheria,  diagnosis,  ii.  473  ; 
vii.  133 

and  scarlet  fever,  diagnosis,  vii.  134 

and  syphilis,  diagnosis,  vii.  134 

chronic,  vii.  136 

differential  diagnosis,  vii.  133 

duration,  vii.  134 

etiology,  vii.  131 

follicular,  vii.  132 

herpetic,  vii.  132 

pathology,  vii.  133 

prognosis,  vii.  134 

symptoms,  vii.  132 

treatment,  vii.  134 

varieties,  vii.  131 
Tonsil lotomes,  vii.  142  (Fig.) 
Tonsillotomy,  vii.  141  (Fig.) 

after-treatment,  vii.  146 

anaesthetics  in,  vii.  143 

hemorrhage  after,  vii.  143 

objections  to,  vii.  146 

results  of,  vii.  146 
Toohutia,  ii.  395 
Tooth.     See  Teeth. 
Toothache,  vi.  755 
Tooth  rash,  ii.  633 
Toothed  fracture.     See  Fi-actures. 
Topography,  cerebral,  in  its  surgical 

relations,  viii.  202  (Fig.) 
Toponomy,  viii.  533  (Fig.) 
Torcular  herophili,  viii.  152  (Fig.), 
241 

anomalies  of,  vii.  607 
Tormentil,  vii.  152* 
Tormentilla,  i.  505 
Tormentil-red,  vii.  152 
Tormentum  intestinorum,  ii.  546 
Tormina  intestinorum,  ii.  546 
Tornwaldt's  disease,  v.  205 
Toronto,  climate  of,  vii.  152*  (Chart) 
Torpedoes,  viii.  9 
Torpor  retime,  iii.  605 
Torsion,  healing  of  arteries  after,  i. 
359  (Fig.) 

in  arresting  hemorrhage,  iii.  470 

of  arteries,  i.  365 
Torticollis,  vii.  153*  (Fig.) 

acquired,  vii.  154 

acute,  vii.  153 

clonic,  vii.  156 

congenital,  vii.  154 
cause  of,  v.  56 

diagnosis,  vii.  154 

etiology,  vii.  154 

from  irritation  of  spinal  accessory 
nerve,  ii.  331 

neuromimetic,  vii.  155 

pathology,  vii.  154 

prognosis,  vii.  155 

tonic,  vii.  153 

treatment,  vii.  155 

varieties  of,  vii.  153 
Torula  cerevisie,  iv.  794  (Fig.) ;  viii. 
38  (Fig.) 

in  saccharine  urine,  ii.  419 

reproduction  in,  viii.  439  (Fig.) 


Torus,  tuber  cinereum,  viii.  132  (Fig.) 
Total  fissures,  viii.  150  (Fig.) 
Total  hypermetropia,  iii.  777 
Touch,  cortical  centre  for,  viii.  203 
(Fig.) 
hallucinations  of,  iii.  482 
organs  of,  viii.  467  (Fig.) 
sense  of.  test  for.  vi.  390 
Touch  alphabet  for  deaf-mutes,  ii. 

379  (Fig.) 
Touretle's  (Gilles  de  la)  disease,  ii. 

287  ;  v.  205 
Tourniquet,  iii.  470  (Fig.) 
horseshoe,  i.  147  (Fig.) 
use  (if.  in  amputation,  i.  147 
Tow,  iv.  506 

Townsend,  (has.  W.,  on  whooping- 
cough,  vii.  749 
Toxic  coma,  ii.  253 
Toxic  eclampsia  in  children,  ii.  627 
Toxicodendric  acid,  action  of ,  on  the 

skin.  ii.  407 
Toxicology,  legal  aspects  of,  v.  737 
Toynbee's     law     concerning     intra- 
cranial   disease    secondary   to 
otitis,  ii.  621 
otoscope,  ii.  579  (Fig.) 
Trabecule  Willisii  in  the  longitudi- 
nal sinus,  viii.  241 
Trachea,  v.  118 

and  bronchi,  syphilis  of,  iv.  445 
diphtheria  of,  ii.  471 
displacement      of,      complicating 

tracheotomy,  vii.  180 
false  membrane  in,  after  tracheot- 
omy, vii.  183 
foreign  bodies  in.  i.  99 
granulation  vegetations  in,  follow- 
ing tracheotomy,  vii.  180  (Fig.) 
hemorrhage  from,  iv.  407 
hyperemia  of.  iv.  406 
injuries  to,  following  tracheotomy, 

vii.  183 
lymphatic  vessels  of.  viii.  405  (Fig.) 
measurements  of,  vii.  658 
medication  of,  iv.  688 
osteomata  in  the,  v.  388 
relations  of,  vii.  77 
shot  wounds  of  the,  viii.  5 
sloughing   of,    after   tracheotomy, 

vii.  184  (Pig.) 
syphilitic  disease  of  the,  vi.  722 
Trachea  hortensis.  vi.  488 
Tracheitis,  catarrhal,  iv.  417 
Tracheoplasty,  vii.  156  (Fig.) 
Trachelorrhaphy,    details   of   opera- 
tion, vii.  158 
Emmet's  method,  vii.  157 
hystero-trachelorrhaphy,  vii.  156* 

(Fig.) 
indications  for,  vii.  157 
preparation  of  patient,  vii.  156 
Schroeder's  method,  vii.  158 
Sutton's  method,  vii.  158 
Tracheotomy,    v.     119    (Fig.);    vii. 
159*('FiiM 
abscess  ot   the  mediastinum  after, 

vii.  183 
after  treatment,  vii.  182 
anesthetics  in,  vii.  175 
anatomical  considerations,  vii.  167 
at  a  single  stroke,  vii.  178 
cannule,  vii.  174 
can-  of  the  cannula,  vii.  186 
catarrhal  inflammation  of  the  tra- 
chea following,  vii.  184 
complications  of,  vii.  179 
asphyxia,  vii.  180 
displacement  of  trachea,  vii.  180 
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diphtheria  <<i  the  wound  after,  vii. 

fauli  implicating 

beotomy,  vll.  181    I 

■    •   of  tin-  wound  ufi' 

i-.; 
b  i  morrhage  in,  \  I 
historj  of,  \  ii    1 59 
in  cancer  of  the  larynx,  iv.  (00 
in  laryngitis,  \ii.  161 
ludii  \  II.  160 

Inferior,  i ii.  17'.'  i?<; 
InatrumenU  fur.  \ii    1 78 
In-turned  cartilages  after,  vii.  i-"> 
l.ii\  ureal  spasm  attending  removal 

le  cannula,  vii.  187 
ii,.  dlan,  \  ii.  i tj 
phlegmon  of  the  wound  after,  \ii. 

182 
]".l\  | >< .til   grow tli-  in   the  t: 

following,  vii.  l-ij 
illion  of  patient  In,  vii.  178 
preliminary  t>>  other  surgical  |>r< »- 

cedurea,  vii.  166 
preliminary  to  thyroidectomy,  viiL 

647 
preparations  f"r  operation,  vii.  17.~> 
pn  isure  sores  foil. .\v Ing,  vii 

lo  membranous  exudate  in  the 

trachea  after,  vii 
rr-u!t-  of,  iii  cruup.  ii.  H44 
Saint  Germain's  method,  vii    178 
•    after,  \ii 

sloughing  of  trachea  aft<  r.  \  ii.  1-4 
Buperior,  \ii.  171,  178 
Hi.  opt  ration,  vii.  176 

•  "f  the  wound,  vii,  182 
-  of,  vii.  170 
with  thermo  cautery,  \  ii.  1 78 
I       noma,  ii. 
■ 
diplococcus   i\    807 
mules,  ii.  . 

in   vocal  i  ords,  Iv.  41 1 
Trachomatous  conjunctivitis, 

•.  uveal,  iv  81  i    r. 
Traction  In  the  treatment   of  joint 
:?4  ;   viii. 
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I  •  .luc-  to,  \     2?"> 

■    vll    189*    l 
ammonl  S07 

boiling  df  oil,  vii. 
bone  boiling,  \  ii   I 

liri.  k    and  lime  kiln-  ; 

<  •  im  nl  v  '.'Hi 

•  tartar  works   \  ii.  910 
dipping  and  varnlahit 

pipe   ■•;■   908 
ili- 

dlstillatlon  of  lur. 
drying  of  bl  -'"l 

fat-- 

fell  I  '.'Hi 


and  spinning,  \ii 

•JIN  I 

•  ■!  live  so  H'2 

lara  rend<  ring  t  II 
leailu  i  itretisiiifr,  \  :i   '-'"l 
manufai  kail,  \ii  I 

manufa 

mat 

lamp  black,  \ii.  9 
mat 
manufacture 

vii   901 
manufacture  of  Illuminating 

vii.  . 
manufai  ture  of  oil -cloth,  \ 

:  'ifai  ture  "f  qulnint 
manufacture  of  varnish,  \  I 
mi  ai  count  "f  dust,  viL  912 
mi  account 

vii. 
on  at  count  of  noise   vii  919 
en  :i.  ■  ounl  of  pollution  of  w 

vii  919 
on  account  of  smoke,  vii,  910 

■  ing  -km-,  vii.  901 
rag  ana  bone  shops,  vii.  210 
oing  and  distillation  <if  g 

crinc.  vii.  900 
refining  of  petroleum,  vii  904 
removal  of  refuse,  vii.  2l<> 
roasting  of  malt,  i  vii. 

slaughtering  ..f  animal-,  vii.  198 
-im  Iting  ol  silver,  lead.  or 

per,  \ii 
-iiiukc  nui-aiK c.  vii.  210 

manufacturing,  vii.  199 
storage,  \ ii.  2io 
tanniiiL'.  vii.  901 
tempering  tools,  vii  900 
tinning  "f  ir..n.  vii.  909 
tiling,  vii.  -"1 
itary  inspection  of,  \  i.  968 
Tragacanth,  vi.  BOO;  vii,  .     ' 

•  us  muscle,  i.  4 14 
Tragus,  i.  I 

Traini: 

Training  schools  fur  nurses,  v.  250 

in  tin-  United  States    \    95! 
Trance,  L  161  174 

artificial,  iii.  788 
Transcondyloid   amputation  of  the 
leg.  I  169 

Trai.  - 

after  bsemorrhagt ,  vii    I 

hist  on  .  vii.  81 1 

in  phthisis    \  il    819 

in  syphllil 

Indlcatioi  810 

Of  milk,  vii    ! 

dine  solutions,  vii.  221 
operath  vii.  916 

peritoneal,  t  ii,  991 
■    vll   210 
-nut  fissures,  viii.  14- 

•  ocular  ti— inc.  \  iii.  152    Pig,  - 
Traii-ii.. r\  fissures,  viii 

i        i|  iration,    ap  nts     which    pr.. 

inuti 
Transplantation   of  skin   in   pla-tir 

BUI 

I  itlon  df  medical  supplies 

In  tin-  army,  iii.  1 19 

iii.  K 
h\  m 


■ 
i.f  tin-  disabled  on  land   ^  i i .  899* 

D    ol     I- 

•rati  "i  ii."1. 
by 

bj  three  or  n 
by  two  bearers,  vii 

by  a 

K  b, 

vii 

ii.<  997 

Ing  the  disabled 
fori    . 

hand  Utters,  vii.  I 

In  -v. 

iinl  .  \ii. 

237 
Inspet  lion  ol 

vii    . 
loading  a  lltti 

lani  ■ 

.nil  litter. 

vii. 
manipul  .nd-littcr. 

vii'  . 

tin  brancardler,  vl 
transfer  of  s  fn  m 

a  litur.  vii.  I 
of  the  di 

•    ■ 
ambulance  cots.  *  I 

:.(i>itii.n  ■  '  941* 

definition,  vii.  241 
etiologj .  vii.  241 
illuslradvi  I    vll  242 

literature,  vii    241 
nj  ins.  vii.  241 
Tranatemporal  fli 
Transthalamtf  vein.  viii. 
idate    dt 
..f.  II 

■ 

j-i  li     i    11 

'I'ran- . 

v.  40 
Trail-- 

4(i 
Transvt  rsalii  fast  la,  i.  il 

- 
Trai.-.  i.  15<i 

Transverse     pn 

incut  of,  i\. 

Transn  n  <  iii  241 

-  auricula  '•■  444 

Transveraua  mi 
Transversus    nucha    muscle,    i     W 

mallei 

1 1  r-us  ped  :>li«.  v.  52 

Trap  rium,  i.f  the  brain,  viii 
-  'Tain,  vi) 

vi.  776 
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Tracheotomy. 
Tubercle. 


Traps,   in  house  plumbing,  iii.    429 

(Fig.) 
Traube-Hering  curves,  i.  565 
Traube's  plugs,  v.  205 

semilunar  spate,  v.  205 
Traumatic  erythema,  ii.  721 
Traumatism  as  a  cause  of  chorea,  ii. 
141 
effects  of,  ii.  285 

in  the  etiology  of  color-blindness, 
ii.  244 
of  deaf-mutism,  ii.  307 
of  diabetes,  ii.  417 
of  epilepsy,  ii.  705 
Travers's  operation,  v.  205 
Treacle,  v.  13 
Trellised  clathrus,  iii.  283 
Trematode  worms,  ii.  518  (Fi<r.)  ;  v. 

517 
Trembles,  v.  9 

Tremella  mesenterial,  iii.  284 
Tremor,  ii.  286 
differential  diagnosis   of   varieties 

of,  v.  496 
in  paralysis  agitans,  v.  494 
muscular,  v.  58 
in  brain  tumors,  i.  671 
Trencsin-Teplitz,  vii.  245* 
Trendelenburg's  cannula,  iv.382  (Fig.) 
Trepanning ;    Trephining,  vii.  245* 
(Fig.);  viii.  209  (Fig.) 
anaesthetics  in,  viii.  209 
antiseptic  preparation  for,  viii.  209 
dangers  of,  vii.  245  ;  viii.  202 
in  wounds  of  the  skull,  iii.  526 
indications  for,  vii.  245  ;  viii.  213 
instruments  for,  vii.  246  ;  viii.  210 
Michel's  dictum,  vii.  246 
operation  of,  vii.  246 
replacing  the  button  of  bone,  viii. 

212 
treatment  of  haemorrhage  in,  viii. 
210 
Triangle  of  Petit,  i.  11 
Triangular  ligament,  v.  589 
Triangularis   menti  muscle,  anoma- 
lies of,  v.  36 
Triangularis   sterni  muscle,    anoma- 
lies of,  v.  53 
Triarachin,  i.  61 
Tribromomethane,  i.  699 
Triceps  extensor  cubiti,  i.  308 

anomalies  of,  v.  45 
Trichiasis,  ii.  794 
electrolysis  in  the  treatment  of,  ii. 
657 
Trichina  spiralis,  iv.  806  (Pig.)  ;  v. 

59,  134  (Fig.)  ;  vii.  793 
Trichiniasis   or   trichinosis,   v.  134  ; 
vii.  794 
diagnosis,  vii.  795 
duration,  vii.  795 
prognosis,  vii.  795 
symptoms  of,  v.  135  ;  vii.  794 
treatment,  vii.  795 
Trichloromethane,  ii.  102 
Trichophyton,  vii.  97  (Fig.) 

tonsurans,  iv.  804  (Fig.) 
Trichuris,  v.  134  (Fig.) 
Tricocephalus  dispar,  v.  134  (Fig.)  ; 
vii.  793 
ovum  of,  iv.  795  (Fig.) 
Tricorrhexis  nodosa,  iii.  478  (Fig.) 
Tricotheceum  roseum,  i.  420 
Tricuspid   valve,  diagnosis  of  mur- 
murs at,  ii.  88  (Fig.) 
diseases  of,  iii.  589 
Trifacial  nerve,   ii.  325   (Fig.);  vii. 
249*  (Fig.) 
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Trifacial  nerve  (continued)  ; 

distribution  of,  iii.  6  (Fig.) 

infra-maxillary  division,  vii.  251 

nidi  of  the.  viii.  180 

ophthalmic  division,  vii.  249 

raphe  root  of  the.  viii.  181 

supra-maxillary  division,  vii.  250 
Trifolium,  vi.  390 
Trigeminal  nerve,  ii.  325  (Fig.)  ;  vii. 

249  (Fig.) 
Trigeminal  neuralgia,  iii.  16 
Trigeminal  group  of  cranial  nerves, 

ii.  322 
Trigger-ringer,  vii.  251* 
Trigouella  fcenum  grsecum,  iii.  61  ; 

vi.  390 
Trigonum  Lieutandii,  i.  508 

subinguinale,  viii.  540 
Triiodomethane,  iv.  206 
Triisovalerin,  i.  60 
Trilabe,  Rigaud's,  iv.  521 
Trillo,  vii.  253* 
Trimethylamine,  ii.  221  ;  vii.  253* 

hydrochloride,  vii.  253 

in  the  breath  of  comatose  patients, 
ii.  255 
Trinidad,  vii.  739 
Trinitro-cellulose,  ii.  311 
Triolein,  i.  61 

Triple  phosphate,  calculi  formed  of, 
ii.  259 

crystals  of,  in  urine,  vii.  438  (Fig.) 

microscopical   appearance    of,  iv. 
802  (Fig.) 
Triplicity,    potential,  of    encephalic 

segments,  viii.  116 
Tripolilh  splints,  vi.  612 
Trismus,  vii.  32 

from  irritation  of  motor  branches 
of  fifth  nerve,  ii.  327 

infantile,  vii.  38 

influence  of  race  and  nationality 
upon,  viii.  435 
Trisplanchnic  nerve,  viii.  506  (Fig.) 
Tristearin,  i.  61 
Tritico  glossus  muscle,  v.  39 
Triticum  cereale,  vi.  239  (Fig.) 

rcpens,  ii.  312 

vulgare,  iv.  638 
Triturates,  tablet,  vii.  253 
Trituration,  iv.  700 

of  elaterin,  ii.  044 
Troche,  a  form  of  medicine,  iv.  700 
Troches,  vii.  253* 

of  bicarbonate  of  sodium,  vi.  493 

of  chalk,  i.  747 

of  chlorate  of  potassium,  v.  796 

of  cubeb,  ii.  347 

of  ipecac  and  morphine,  iv.  209 

of  iron,  iv.  226 

of  licorice  and  opium,  v.  325 

of  morphine  and  ipecac,  v.  325 

of  peppermint,  v.  571 

of  santoninate  of  soda,  viii.  2 

of  tannic  acid,  v.  254 
Trochlea  humeri,  ii.  644  (Fig.) 
Trochoides,  i.  371 
Troeltscb,  corpuscles  of,  vii.  337 
Trombidiidae,  v.  745 
Trombidium    locustarum,     v.     745 
(Fig.) 

muscarum,  v.  745  (Fig.) 
Trommcr's    test    for    sugar    in    the 

urine,  vii.  430 
TrOOSt'S  moccasin,  vi.  166 

Trophoneurosis,  facial,  ii.  20 
Trophoneurotic  atrophy,  i.  416 
Tropic  acid,  i.  484 
Tropidonotus  sipedon,  vi.  173 


Tropine,  i.  484 
Trousseau's  spots,  v.  205 

symptoms  in  tetany,  v.  205  ;  vii. 
40 
Truffle,  iii.  281 

Truncus  broncho-mediastinalis  dex- 
ter, viii.  407 
intcstinalis,  iv.  748 
jugularis,  viii.  392 
Truncus  lymphaticus  communis  dex- 
ter, viii.  407  (Fig.  | 
lymphaticus    communis     sinister, 

viii.  406  (Fig.) 
lymphaticus  intestinalis,  viii.  399, 

401.  402,  407 
lymphaticus  jugularis  dexter,  viii. 

407 
lymphaticus    lumbalis,    viii.    401, 

402,  406 

lymphaticus  subclavius,  viii.  407 
Trunk,  anomalies  of  muscles  of,  v  52 

bursa'  of,  i.  726 

deep  muscles  of  the,  i.  11  (Fig.) 

extraction  of.  after   embryotomy, 
iv.  380  (Fig.) 
Trusses,  iii.  627  ;  vii.  254*  (Fig.) 

adjustment  of,  vii.  260 

ball-and-socket,  vii.  257 

Chase's,  vii.  257 

cross-body  radical-cure,  vii.  261 

double,  v'ii.  258 

Dutch,  vii.  256 

femoral,  vii.  261 

French,  vii.  256 

hard-rubber,  vii.  257 

history  of,  vii.  254 

Hood's,  vii.  257 

horse-shoe  pad,  vii.  258 

material  for,  vii.  254 

Moc-Main,  vii.  257 

pads  for,  vii.  255 

ring  pail,  vii.  258 

Salmon  and  Ody.  vii.  257 

selection  of,  vii.  256 

single,  vii.  256 

springs  for,  vii.  255 

Stagner's,  vii.  257 

umbilical,  vii.  250 

varieties  of,  vii.  256 

water-pad.  vii.  256 
Trypsin,  ii.  449 

supposed   elaboration    of,    in    the 
spleen,  viii.  498 
Tripsinogen,  ii.  449 
Tryptocofiagen,  iii.  257 
Tsetse-fly,  v.  754 
Tubal  dropsy,  i.  24 
Tubal  pregnancy,  ii.  775 
Tube,  Eustachian,  ii.  728.     See  also 
Wuataehian  lube 

Fallopian,  vii.  570.     Seealso  / 

pin  Ii  lulu  8. 
neural,  i.  <>:14 
Tuber  cibarium,  iii.  281 
cinereum,     viii.     132.     See     also 

Torus. 
cochleae,  ii.  563  (Fig.) 

of  cerebellum,  viii.  120  (Fig.) 
Tubercle,  anatomical,  v.  2*0 

bacillus  of.  ii.  2*3  ;  iv.  793  (Fig.)  ; 

vi.  338;  vii.  292,  297  (Fig.) 
encysted,  of  Xelaton.  viii.  335 
histogenesis  of,  vii.  297 
in  the  etiology  of  cirrhosis,  ii.  175 
infiltrated,  of  Xelaton.  viii.  335 
miliary,  vii.  293  (Fig.) 

in  the  kidney,  vii.  262 
mucous,  vi.  723 
of  the  liver,  iv.  576 
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In  the  ki 
Tuber* 

■ 

•   iii«-  bod) 

in  urine.  \  ii    1 1" 
I'. I 

,!  men- 

iiiL'ii 

Of,  :-     a 

Tuben  syphilitii 

the  ki.ii  • 

!    L'hiii.N 

fula,  \ii  874* 
Tubercular  pbthisii 
Tubercular  troubles,  clln 

able  for  the  treatment  <>f.  iii. 

Tubercular  tumor  "f  the  brain 
uosls  of, 

ophthalmoscopic  ap- 

pi  ..r.ii  a  819 

acute  miliary,  vii.  810 
and  scrofula,  pathological  Identity 

of,  viii. 
articular,  viii.  885  888 

bacillus  of,  ii.  288  ;  It.  3 
\i.  33*  .  vii.  882   891    I 

climatic  treatment  of,  \  ii   BIB 

ilicating  whooping  cough,  vii. 

f  virulence  of  the  virus, 

vii 

'  ■   M.  .'in. -iii  of.  vii   818 
qi  r.il  sj  mptoma  "f.  \  ii.  818 
:  alization  nf.  by  means  of  the 
sputum,  vii.  800 
Ito-urinarj  :  infection, 

vii 
lular,  vi. 

itic,  pathology,  vii.  3<m; 
historical  sketch, 
hygienic  treatment  of,  vii.  319 
in  armii  s,  i 
intbi  litis,  ii.  l">3 

of  infantile  diarrhoea,  ii    181 
in  the  lower  animals,  vii  818 
in  the  West  [ndies,  vii 
individual  powers  ol  i.  sistai 

vii 
infectious  nature  of,  vii.  :'.!  1 

linal,  pathology,  vii.  808 

my  in.  vii.  164 
Dl  nf.  \  ii 

■ 

Hi.  vii.  30* 
of  . 

viL  306 
oftb 
vii 

.I  omentum,  I 
of  tl  486 

».f  the  pelvic  peritoneum,  v.  550 
of  tl.. 

of  the  testes,  iii    3! 
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I 
peritoneal,  v.  <;il     \ii. 
■ 
i  iiiation,  vii    .*>4 1 
prevention  of  inf.  ■ 
pulmonai 
Phli 

ill!'.  alily 

upon,  %  iii    4:;i 
patb 

81 
symptomatology    and    treatment, 

\  lal,  viii 
In  atmenl  of,  » ii  317 
uterine,  pathology,  vii 

.ulum  acusticum.  viii 
anteriua  of  thi 

medium    of    the  optic  thai 

vii.  4'.-     I 

•i.  v.  811 

j    3 
intubation,  iv.  430 
tracheal,  \  ii.  174    F 
Tubo-abdominal  pregnancy,  ii   '■'■'> 

nancy,  ii    " 
Tubo-tympanal  canal   ii   571 
Tubules,  seminal,  vii 
Tubulus  spiralis  modioli 
Tufnell's  treatment,   \    806 
Tulip  tree.  i\.  I 
Tully'-  powder,  \ 
Tuincur  perlee,  ii.  137 
Tumor  albua,  viii. 
Tumor   capitis    sanguineus   neona- 

toruni.  i:     . 
Tumor  or  tumors,  iii.  401 
abdominal,  i.  i"> 
acute  splenic,  vi.  600 
an  inflammatory  symptom, 
aspiration   in  the  i 
891 

ill    4"7 

cartilaginous,  ii.  G!vi  (Pig.) 

f.  iii.  401 

foini^  in,  iii    I 
668* 

alsi .  Brain,  I  •       ' '... 

changes  in  ti-  u  .1  by,  iii. 

SA 
cholesteatoma,  ii 
chronic  splenic.  \  I 
classification  of,  iii.  400  ;  vi 

.  upon  the  organism,  iii. 
irolysia  in  the  treatment  of,  ii. 

embryo  plastl 

101 
etiology  of,  is 

f«M-al     I     81 
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forms  of.  iii. 
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t.  ratoid,  iii.  4ui 

varieties  of,  iii   401 
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cdlulosa  of  the  small  ii 
167 
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of  the  small  i;  I 
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Tnbercle. 
TyplitiH  fever. 


Turacoverdin,  ii.  248 

Turbinated  bodies,  v.  210  (Fig.) 

hypertrophy  of,  in  nasal  catarrh, 
ii.  2 
Turbinated  cirrhosis,  viii.  25G,  263 
Turco,  facial  type  of,  iii.  2  (Fig.) 
Turgenieff,  brain-weight  of,  viii.  163 
Turkey  colocynth,  ii.  234 
Turkey-galls.' v.  253 
Turmeric,  ii.  349  ;  iii.  330 

starch,  vi.  620  (Fig.) 
Turnera  aphrorlisiaca,  ii.  355 

diffusa,  ii.  355 
Turnip,  Indian,  vii.  333* 
Turnip  polypore,  iii.  280  (Fig.) 
Turn  of  life,  ii.  73 
Turn-table,  iii.  685  (Fig.) 
Turpentine,  vii.  333* 

antidotal  value  of,  i.  242 

as  a  diuretic,  ii.  523 

as  an  expectorant,  ii.  767 

Canada,  vii.  334 

Chian,  iv.  G69 

germicidal  action  of,  iii.  326 

Venetian,  vii.  334 
Turpeth  mineral,  iv.  742 
Tuscarora  Acid  Springs,  iv.  695 
Tussilago  farfara,  ii.  58.  250 
Tussis  convulsiva,  vii.  749 

ferina,  vii.  749 

quinta,  vii.  749 

stomachalis,  vii.  749 

strangulans,  vii.  749 
'Tweenbrain,  viii.  132 
Twelfth  nerve,  ii.  331  ;  iii.  796  (Fig.) 
Twin  births  as  a  cause  of  dystocia, 

iv.  340  (Fig.) 
Twin  pregnancy,  vi.  5 
Two-hand  deaf-and-dumb   alphabet, 

ii.  397  (Fig.) 
Tylophora  asthmatica,  iii.  610  ;  v.  725 
Tylosis,  vii.  109 

Tympanic  membrane,  abscess  of,  vii. 
344 

alterations  of  the,  vii.  342*  (Fig.) 

and  ossicles,   anatomy  of  the,  vii. 
334*  (Fig.) 

anomalies  of,  vii.  343 

appearance  of,  in   catarrhal  otitis 
media,  vii.  350 
in  suppurative  otitis  media,  vii. 
352 

arborescent  fibrous  structure,  vii. 
337 

blisters  on  the,  vii.  344 

blood-vessels  of,  vii.  337 

bulging  of,  vii.  346 

calcification  of,  vii.  345 

changes  of  form  in  the,  vii.  345 

cholesteatoma  of,  vii.  343 

cicatrices  of  the,  vii.  354 

collapse  of  the,  vii.  346 

color  of,  vii.  334 

congenital  anomalies  of,  vii.  343 

congestion  of,  vii.  344 

corpuscles  of,  vii.  337 

dendritic  fibrous  structure,  vii.  337 

folds  of,  vii.  335 
enclosing   the  chorda  tympani, 
vii.  337 

geometric  divisions  of,  vii.  336 

granulations  on  the,  vii.  344 

handle  of  the  malleus,  vii.  335 

horny  growths  of  the,  vii.  343 

inclinations  of,  vii.  335 

inflammation  of,  vii.  347 

injuries  of,  vii.  348 

internal  or  mucous  layer,  vii.  337 

"  kneeing  "  of  the,  vii.  345 


Tympanic  membrane  (continued)  : 

layers  of,  vii.  334 

method  of  examining,  vii.  342 

middle  fibrous  layer,  vii.  :i:S7 

new-growths  on  the,  vii.  343 

nodular  growths  on  the.  vii.  343 

perforations  of.  vii.  346,  353 

polypi  of,  vii.  344,  354 

pouches  of,  vii.  341 

pyramid  of  light,  vii.  335 

retraction  of,  vii.  345 

rupture  of,  vii.  348 

segment  of  Kivinus,  vii.  336 

senile  changes  in  the,  vii.  344 

syphilitic  disease  of  the,  viii.  278 

tendinous  ring,  vii.  336 

terrace-like  changes  of  level  in,  vii. 
351 

traumatic  perforation  of,  vii.  348 

tubercles  in,  vii.  345 

ulcers  of,  vii.  344 
Tympanic  nerve,  ii.  329 
Tympanic  sounds,  ii.  82 
Tympanites,  i.  25  ;  ii.  457 

and  ovarian  cysts,  differential  di- 
agnosis, v.  425 

aspiration  for,  i.  391 

in  wounds  of  the  intestines,  iv.  193 

of  the  uterus,  i.  23 
Tympanitis,  vii.  347 
Tympanum,    anatomy    of,    iii.    539 
(Fig.) 

angiomala  in  the,  vii.  367 

auscultation  of  the.  ii.  592 

cancer  of  the,  vii.  370 

caries  and  necrosis  of,  ii.  607 

cholesteatoma  in,  vii.  369 

and  keratosis  obturaus,  analogy 
between,  viii.  106 

cysts  in  the,  vii.  370 

epithelioma  of,  vii.  371 

exostoses  in  the,  vii.  370 

fibromata  in  the,  vii.  367 

foreign  bodies  in  the,  vii.  357* 

haemorrhage  into,  ii.  588 

intimate  pathological  relations  be- 
tween the  posterior  nares  and 
the  middle  ear,  vii.  359*  (Fig.) 

lymphatic  vessels  of  the.  viii.  390 

measurements  of,  vii.  659 

non-suppurative  inflammation  of, 
ii.  586 

polypi  in  the,  vii.  365 

presence  of  air  in  the.  as  a  sign  of 
live  birth,  vii.  364* 

purulent  inflammation  of,  ii.  591 
(Fig.) 
acute  eczema   occurring  in  the 
course  of,  viii.  104 

sarcoma  in  the,  vii.  371 

simulating  an   aural  polvpus,  i. 
425 

syringing  of,  ii.  583  (Fie.) 

tumors  and  new-growths  in  the, 
vii.  365*  (Fig.) 

vascular  villi  in  the,  vii.  370 
Tyndall's  process,  v.  205 
Type-setters,  diseases  of,  v.  283 
Typhlitis,  i.  734  ;  iv.  184 

induced  by  constipation,  ii.  280 
Typhoid    bacillus,    ii.    283  ;  iv.   806 
(Fig.)  ;  vi.  337 

methods  of  staining,  iv.  765 
Typhoid  fever,  iii.  82*  (Fig.) 

anatomical  lesions,  iii.  87 

and  cerebro-spinal  meningitis,  dif- 
ferential diagnosis  of,  ii.  48 

and  yellow  fever,  differential  di- 
agnosis, viii.  65 


Typhoid  fever  (continued) : 

antipyretics  in,  iii.  91 

association  of,  with  excrementitial 
tilth,  iv.  7.")9 

baths  in  the  treatment  of,  ii.  230  ; 
iii.  90 

bronchitis  in,  iii.  92 

changes  in  the  labyrinth  in,  i.  436 

cold  in  the  treatment  of,  ii.  230  ; 
iii.  90 

complications,  iii.  92 

convalescence,  iii.  93 

course  of,  iii.  86 

diarrhoea  in.  ii.  433 

diet  in,  iii.  89 

disinfection  in,  iii.  92 

drinks  in,  iii.  89 

epidemic  of,  at  Plymouth,  iii.  84 

epistaxis  in,  iii.  92 

etiology,  iii.  82 

exciting  causes,  iii.  83 

glandular  lesions,  iii.  87 

history,  iii.  82 

in  armies,  i.  329 

incubation,  iii.  85 

influence  of  race  and   nationality 
upon,  viii.  436 

intestinal  lesions,  iii.  87 

intestinal  stricture  resulting  from, 
iv.  154 

invasion,  iii.  86 

medicinal  treatment  of,  iii.  91 

mesenteric  glands  in,  iii.  89 

micro-organisms   in,    iii.    83  ;    iv. 
806  ;  vi.  337 
method  of  staining,  iv.  765 

morbid  anatomy  of,  iii.  87 

ophthalmoscopy  in,  v.  319 

pathology,  iii.  87 

Fever's  patches  in,  iii.  88 

predisposing  causes,  iii.  83 

relapses,  iii.  92 

relation  of  soil  to,  vi.  498 

stages  of,  iii.  85 

symptoms,  iii.  85 
first  week  of.  iii.  86 
fourth  week  of,  iii.  86 
second  week  of,  iii.  86 
third  week  of,  iii.  86 

synonyms,  iii.  82 

thrombosis  in,  iii.  92 

transmission  of,  by  drinking  water, 
vii.  718 

treatment,  iii.  89 

ulcers  of  the  intestine  in,  iii.  88 
Typho-malarial  fever,  iii.  93* 
Typhomania,  iv.  49 
Typhotoxine,  vi.  65 
Typhus  abdominalis,  iii.  82*.     See 

also  Typhoid  fever. 
Typhus  exanthematica,  iii.  95*.     See 

also  Typhus  fever. 
Typhus  fever,  iii.  95 

and  relapsing,  differential  diagno- 
sis of,  iii.  75 

blindness  in.  i.  537 

causes,  iii.  95 

clinical  history,  iii.  97 

cold  bath  in,  i"i.  231 

complications,  iii.  99 

contagiousness  of,  iii.  96 

diagnosis,  iii.  99 

digestive  symptoms  in,  iii.  98 

duration  of,  iii.  99 

eruption  of,  iii.  97 

facies  of,  iii.  97 

in  armies,  i.  329 

micrococcus  in,  ii.  283 

mode  of  invasion  of,  iii.  97 
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Dteric,  ii.  5    ■ 
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simp  i 
transformation  ol  thell- 

oma,  vii.  879,  880 
symptoms  and  >  oursc,  \ 
syphilitic,  vii. 
and  cam  f,  viii. 

877 
of  the  external  audll  i 
viii 
traumatic,  vii. 

rtl.  383 
amputatton  and    i  vii. 

■ 
stitutfonal  treatnu  i 
dn  gsings,  vii.  385 
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trophic,  \ 
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the  eyelid,  ii.  780 
simplex,  ii.  01 
syriacura,  ii.  469 
Imus  americana,  ii   I 
campi  stria,  ii  I 
pulva,  ii.  685 
Ina,  dislocation  of,  ii.  497 
dislocation  of  lower  end  of,  ii  499 
fracture  of,  iii.  847 
upper  articular  end  of,  ii  i 


Inar  artery,   anomalies  of,  i 

compn  ssion  of,  i.  • 
in  the  wrist,  i.  818 
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I  \  i>ii  ii-  fever. 
Urine. 


Ureters,  viii.  556*  (Fig.) 

Urethral  arthritis,  vi.  214 

Urine  (continued)  : 

calculi  in  the,  ii.  257  ;  viii.  559 

Urethritis,  iii.  355*.     See  also  Gonor- 

dextrose  in,  vii.  428 

catheterization  of,  iv.  300 

/■/mil. 

earthy  phosphates  in.  vii.  418 

congenital  malformations  of,  viii. 

in  women,  i.  519  ;  iii.  369  ;  vii.  591 

echinoccus  hooks  in.  vii.  441 

561 

Urethrocele,  i.  519 

-  of  distoma  haematobium  in, 

inflammation  of,  viii.  560 

Urethroscope,  ii.  659  (Fig.) 

vii.  441 

lymphatic  vessels  of,  viii.  399 

Urethrotomy,  combined  internal  and 

entozoa  in,  vii.  441 

measurements  of,  vii.  658 

external,  vii.  401 

epithelium  in  the,   iv.  797  (Fig.); 

new-growl  lis  of.  viii.  561 

external,   vii.  400 

vii.  439;  viii.  667  (Fig.) 

rupture  of,  viii.  560 

internal,  vii.  399 

estimation  of  urea  in,  vii.  410 

Ureteritis,  viii.  560 

Urethra-vaginal  fistula,  viii.  581 

of  uric  acid  in.  vii.  413 

Uretero-vaginal  fistulas,  viii.  581 

Urginea  maritima,  vi.  615  (Fig.) 

examination    of.    in    pyelitis,    viii. 

Urethane,  vii.  392* 

Uric  acid,  iii.  371  ;  vii.  413  (Fig.) 

557  (Fig.) 

hypnotic  action  of,  iii.  787 

and  urates  in  the  new-born,  iv.  11 

excretion    of,    effects   of    exercise 

Urethra,  acute  inflammation  of,  iii. 

calculi,  ii.  258 

upon,  ii.  758 

355 

crystals  in  urine,  vii.  430  (Fig.) 

extravasation  of.  vii.  402 

calculi  of,  ii.  257 

diathesis,  iv.  509 

anatomical  study  of  course  pur- 

catarrh  of   posterior    portion    of, 

gravel,  iii.  384 

sued  in.  i.  10 

neuroses  following,  iii.  317 

microscopical   appearances  of,  iv. 

fat  in,  vii.  434 

chancre  of,  ii.  63 

801  (Fig.) 

fatty  acids  and  their  derivations  in, 

congenital  occlusion  of,  v.  562 

Urinals,  care  of,  vi.  430 

vii.  415 

double,  v.  563 

Urinary  concretions,  ii.  257  ;  iii.  383 

fibrin  in.  vii.  421 

female,  i.  517  (Fig.)  ;  vii.  690 

Urinary  glands,  derived  from  ccelom, 

fruit-sugar  in,  vii.  428 

atresia  of,  i.  517 

ii.^223 

fungi  in  the,  iv.  800  (Fig.) 

button-hole  operation  on,  i.  518 

Urinary  passages,  diseases  of,  water 

general  characteristics  of,  vii.  403 

(Fig.) 

treatment  of,  i.  464 

glucose  in,  vii.  428 

caruncle  of,  vii.  693 

Urination,  difficult,  ii.  561  ;  vi.  774 

glycerine  phosphate  in,  vii.  418 

displacements  of,  i.  519  (Fig.) 

Urine,  vii.  403*  (Fig.) 

gonococeus  in.  \  ii.  440 

examination  of,  i.  517  (Fig.) 

acetone  in,  vii.  432 

gonorrhoea!  thread  in  the,  vii.  405 

general  dilatation  of,  i.  518 

acid  albumen  in,  vii.  421 

grape-sugar  in.  vii.  428 

neoplasms  of,  i.  520  (Fig.) 

acid  fermentation  of,  vii.  408 

haemoglobin  in,  vii.  421.  427 

partial  dilatation  of,  i.  519 

acidity  of,  vii.  407 

hemi-albuminose  in,  vii.  426 

prolapse  of   mucous   membrane 

albumen  in,  vii.  421 

hemipeptone  in,  vii.  421 

of,  vii.  693 

quantitative  estimation    of,    vii. 

history  of  analysis  of,  vii.  403 

rapid  dilatation  of,  i.  526 

424 

hypoxanthin  in.  vii.  414 

stricture  of,  i.  519 

significance  of.  vii.  424 

incontinence  of,  ii.  697  ;  iv.  810 

foreign  bodies  in,  i.  521 

alcapton  in,  vii.  429 

excited  by  the  noise  of  bagpipes, 

hyperesthesia  of,  a  .cause  of  impo- 

alkali albumen  in,  vii.  421 

iv.  2 

tence,  iv.  4 

alkaline  fermentation  of,  vii.  408 

indogen  in,  vii.  416 

impacted  calculus  in,  vii.  392* 

alkaline  phosphates  in,  vii.  418 

indol  in,  vii.  415 

imperforate,  v.  562 

alteration  of,  causing  cystitis,  i .  511 

infiltration  of  scrotum  by,  iii.  308 

inflammation  of  cellular  tissue  sur- 

ammonia in,  vii.  420 

inorganic  constituents  of,  vii.  417 

rounding,  ii.  18 

aromatic  ethereal  sulphates  in,  vii. 

inosite  in,  vii.  428 

lymphatic  vessels  of,  viii.  397  (Fig.) 

415,  419 

iron  in,  vii.  421 

malformations  of,  i.  517 

bacteria  in,  vii.  440 

lactic  acid  in,  vii.  415 

medication  of,  iv.  688 

bile  constituents  in,  vii.  434 

lactose  in,  vii.  428 

membranous  portion  of,  v.  590 

biliary  salts  in,  vii.  434 

lardaeein  in,  vii.  421 

mode  of  passing  a  sound  through, 

blood-corpuscles  found  in  the,  iv. 

larval    forms   of   lilaria   sanguinis 

iv.  524 

798  (Fig.) 

hominis  in,  vii.  441 

narrowness  of  the  meatus,  v.  562 

bloody,  iii.  455  ;  iv.  811  ;  vii.  426 

leucin  in,  vii.  435 

neuralgia  of,  i.  521 

calcium  in,  vii.  420 

levulose  in,  vii.  428 

organic  stricture  of  the,  vii.  394 

cancer  cells  in,  vii.  441 

lymphous,  vii.  435 

prostatic,  vi.  39 

carbolic  acid  in.  vii.  415 

magnesium  in,  vii.  420 

retrograde  catheterization  of,  viii. 

casts  in  the,  iv.  798  (Fig.) ;  vii.  439 

metals  found  in.  vii.  420 

505 

changes  in,   in   tubercular    disease 

methsemoglobin  in.  vii.  427 

sarcoma  of,  i.  520 

of  the  kidney,  vii.  262 

microscopical  examination  of,  iv. 

shot-wounds  of  the,  viii.  6 

characters  of,  in  epilepsy,  ii.  703 

797  (Fig.) 

spasmodic  stricture  of  the,  vii.  393 

chemical  composition  of.  vii.  409 

milk-sugar  in,  vii.  428 

stricture  of  the,  vii.  393* 

chemical  reaction  of,  vii.  407 

mucin  in,  vii.  421 

abscess  following,  vii.  402 

clinical  significance  of  variations 

muscle-sugar  in.  vii.  428 

at  the  meatus,  vii.  395 

in  the,  vii.  409 

nitrogenous  bodies  excreted  in  the. 

causation,  vii.  396 

cholesterine  in.  vii.  434 

v.  257 

diagnosis,  vii.  395 

chylous,  vii.  435 

normal  acidity  of  the,  i.  59 

disqualifying  for  enlistment,  ii. . 

color  of,  vii.  405 

uormal  constituents  of,  vii.  409 

751 

condition  of,  in  cholera,  ii.  129 

normal  pigment  of,  vii.  416 

electrolysis  in  the  treatment  of, 

in  chorea,  ii.  139 

odor  of,  vii.  405 

ii.  657  ;  vii.  401 

in  diabetes  mcllitus.  ii.  419 

oxalate  of  lime  sediment,  vii.  438 

extravasation  following,  vii.  402 

in  enlarged  prostate,  vi.  46 

oxalic  acid  in,  vii.  415 

fistula  following,  vii.  402 

consistence  of,  vii.  404 

oxaluric  acid  in.  vii.  415 

in  women,  i.  519 

constituents  of,  normal,  vii.  409 

oxyhemoglobin  in,  vii.  426 

of  large  calibre,  vii.  395 

pathological,  vii.  421 

paraglobulin  in,  vii.  421 

organic,  vii.  394 

creatin  in,  vii.  415 

parapeptone  in,  vii.  421 

prognosis,  vii.  396 

creatinin  in,  vii.  415 

peptone  in.  vii.  421 

retention  from,  vii.  402 

cresol  in,  vii.  415 

phenol  in,  vii.  415 

situation,  vii.  396 

cystin  in,  vii.  435.  437 

phosphates  in.  vii.  418 

spasmodic,  vii.  393 

diacetic   acid   in,    clinical    signifi- 

phosphoric acid  in.  vii.  418 

symptoms,  vii.  395 

cance  of,  vii.  433 

potassium  in,  vii.  420 

traumatic,  vii.  394 

detection    of,    in    drinking-water. 

preservation  of.  vii.  441 

treatment,  vii.  395 

vii.  702 

propeptone  in,  vii.  421 
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presi  r\ ation  "f.  vii.  I  ll 

men!  of,  i-   184 

iter!   vu  47;: 

mi  albumen  in,  vii    131 

anteflexion  <>f.  vii    1 17 

obliquity  <.f  the  ui                47:i 

im-globulln  in.  vii.  481 

anteversion  of,  vii.  i  M 

mi  in.  \  ii,   ISO 

prsnnrii  a  foi 

premature  uterine  development, 

—•  ••  1  i « i in  chloride  in,  vii.  41? 

anvil  shaped,  vii.  468    i 

vii     ■ 

is  ol  ili«'.  \  ii   4im'i 

arlior  vita-,  vii 

two  <  li.miU  it  1  uterus  \  ii 

specific  gravity  of,  vii.  40(5 

bicornis,  vii.  4»;7    Fig.  i 

two  borned  uterus,  vii 

spectrum  of,  \  i.  580  I  Pie.  > 

biforis,  vii.  17 

LL  473 

spermatosoids  in.  vii.  440 

bilocularis,  vii.  469  I  Pi . 

Itriction    rin l:.   as    an     ii 

BUCCinic  acid  in.  v  ll.  410 

broad  ligament,  i  ii.  564 

ineiit  to  ven 

sugar  in.  vii.  488 

carcinoma  of,  i.  88  -.  vii.  4'.'7  i 

curetting  the,  vii.  4V>  4-7 

clinical  Bignit 

viii.  561 

cylindrical  epithelium  of,   i     775 

tests  for.  vii.   189 

amputation  of  <  ervix  in.  vii.  488 

(] 

sulphates  in.  vii.  419 

diagnosis,  vii 

sulphu*  compounds  in  the,  v  862 

duration,  v  11 

didelphj  s.  % 

sulphuric  acid  in.  vii.  4i!i 

etiology,  vii 

diseases  of  the,  dui 

suppn  —  i ■ « t »  of.  in                  chlo- 

extirpation  of,  vii 

vi    18 

-.  ii.    in? 

prognosis,  vii.  488 

headache  ill.   iii.  517 

syntonin  in,  vii.  481 

result  of  operation  fur,  vii. 

disp 

tailed  cells  in  the,  n"t  diagnostic 

Bymptoms,  \ ii.  4'-1- 

AJexani                 stion   for.   \ii. 

of  pyelitis,  vii 

treatment,  vii  488 

U  for  albumen,  vii  481 

cauliflower  excrescence  "f. 

itomical    i                          vii. 

sugar,  \  ii 

(Pig.) 

444 

transparent  y  of,  vii.  V<~> 

i  :i\  try  of,  vii 

:ri(  it\  iu, 

triple  phosphate  deposit  in,  vii.  488 

i  ervical  sympathetic  ganglion,  viii. 

ii.  • 

tubercle-bacillus  in,  vii.  440 

512 

Bexion,  vii.  447 

tyroain  In,  \  ii,  I  16 

cervix,  vii. 

anteversion,  \  ii  446 

urates  in,  vii   4:t7 

abnormal  plication  In  cavity  of 

.-c  of  dystot  ia.  It.  881 

uric  acid  deposit  in,  vii   486 

the  vii.  47.:     1 

iflcation  i 

urobilin  in,  \ ii  4H> 

abrasions  of,  vii  47 1 

\ii.    47:! 

ur< ><  hrome  in,  vii.  * l « » 

absent  e  or  atrophy  of,  viL  ll 

<iu: 

uroglaucin  In,  vii    n  7 

amputation    of,   vii    47<;     i'.''.i 

liistorii  al  review  .  \ii    1 

urozanthin  In,  vii 

(Pig.) 

hysterorrbaph] 

urrhodin  in.  vii   417 

atrophy,  vii, 

in   (iisi                 the    Pallopisn 

variations  in  quantity  of,  in  hys 

carcinoma  of,  vii  41*7  ;  viii.  561 

IuIk-s.  u 

t.  ria,  lil 

i  bancmid  of,  vii  476 

|m  ss:,ries  jn    v.  613 

xanthtn  group  of  organic  bodies 

dilatation  <>f.  vii  1 7  t 

postural  treatmenl  of  rati 

in.  mi    118 

diadaaton  ««f.  vii 

sion.  \ii 

vintliin  in,  mi     111 

disi  a-i  -  iiiul  injuries  of,  vii. 

derations,  vii 

r  1  i    1 1 1 1 

F 

448 

vii   416 

dlvulsion  of,  vii.  47^ 

retroflexion  with                     vii 

Urinomel               U  B    Pig  ) 

elongation  "f.  vii  47 1 

Urobilin,  i  488  .  vii    U6 

elongation  of  Infra-vaginal  por- 

retroversion ami  n                    .  vii. 

i         rome,  \  ii.  416 

tion   \  II    178 

i 

cloi 

shortening    of    the  round   liga- 

I        nital     lim  ts      derived     from 

tion  of.  \  ii  478 

ments   \ 

:;     888 

bondroma  of,  \  ii  500 

r-iins  s  operation  for  si 

lopmenl  <>f  the, 

follicular  erosions,  \  ii.  1 

vii.  448 

lil    178    1 

■  :lar  crosjons  of    vi; 

li\  pertrophy,  vii    I '  1 

treatment,  vii.  446 

I                                 417 

ventral  fixation,  vii    4">.1 

•  uli  of.  i: 

injuries  of,  I IL  477 

double,  vii  4" 

••Inn    mi     U6 

n  of.  vii.    17- 

double-mouthed,  vii.  47 

I  rrhodin,  vii  417 

ovula  Nabothl,  vii.  486 

duplex,  vii.  47(1    Pig.  I 
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Uterus  (continued)  : 
dining  menstruation,  iv.  726 

dysmenorrhea  in  affections  of,  ii. 

557 
endometritis,  vii.  481*  (Fig.) 
enlargement   of,    in    extra-uterine 

pregnancy,  ii.  777 
epithelioma  of  the  cervix,  viii.  561* 
examination  of,  iii.  417 
extirpation  of,  for   malignant  dis- 
ease, vii.  499. 
fibro-cysts  of,  i.  23 
and   ovarian    cysts,    differential 
diagnosis,  v.  425 
fibroid  tumors  of,   i.   23  ;  vii.  500 
(Fig.) 
and   ovarian    cysts,    differential 

diagnosis,  v.  425 
as  a  cause  of  dystocia,  iv.  339 
diagnosis,  vii.  501 
electrolysis  in  the  treatment  of, 

ii.  657  ;  vii.  502 
etiology,  vii.  500 
prognosis,  vii.  501 
symptoms,  vii.  501 
treatment,  vii.  501 
fundus  of,  vii.  563 
glands  of,  vii.  567 
hernia  of,  vii.  473 
how  to  define  the  size  of,  by  palpa- 
tion, v.  273 
hyperplasia  of,  vii.  472 
in  early  life.  vii.  572 
in  old  age,  vii.  573 
incision  of,  iii.  811 
inertia  of,  as  a  cause  of  dystocia, 

iv.  331 
inversion   of   the,   iv.  349  (Fig.)  ; 
vii.  488*  (Fig.) 
acute,  vii.  489 
chronic,  vii.  492 
complicated  with  a  polypus,  vii. 

493 
continued  elastic  pressure  in  the 

reduction  of,  vii.  494,  495 
dangers   of   rapid  reduction  of, 

vii.  494 
frequency,  vii.  488 
in  a   multipara,  independent   of 

polypus  or  tumor,  vii.  491 
varieties,  vii.  488 
involution  ;  subinvolution  ;  super- 
involution,  viii.  572* 
junction  of,  with  vagina,  vii.  563, 

564 
lacerated   cervix,    operations    for, 

vii.  156  (Fig.) 
ligaments    of   the,    vii.    459,    563 

(Fig.) 
lymphatic  vessels  of  the,  viii.  399 
lyra,  vii.  566 
malformations  of  the,  vii.  463  (Fig.) 

as  a  cause  of  dystocia,  iv.  331 
massage  of,  iv.  667 
measurements  of,  vii.  564 
medication  of,  iv.  688 
mucosa  of,  ii.  389  ;  vii.  567 
regeneration  of,  post  partum,  ii. 
393 
muscular  layers,  vii.  567 
myoma  of,   v.  80  (Fig.) ;  vii.  500 

(Fig.) 
new-growths  of  the,  i.  22  ;  vii.  496* 
(Fig.) 
benign,  vii.  496.  500 
malignant,  vii.  497 
normal   position   of   the,    vii.   444 

(Fig.; ;  viii.  578 
obliquity  of,  vii.  473  (Fig.) 


Uterus  (continued) : 

one-horned,  vii.  466  (Fig.) 

os,  vii.  565 

stenosis  of,  vii.  477 

palms  plicate,  vii.  566 

polypi  of,  vii.  496 

prolapse  of  the,  viii.  578* 
and  inversion  of,   diagnosis  be- 
tween, vii.  493 

removal  of,  iii.  799 

retraction  of,  as  an  impediment  to 
version,  vii.  633  (Fig.) 

retroflexion  of,  vii.  450 
with  adhesions,  vii.  456 

retroversion  of,  vii.  450 
pessaries  for,  v.  615  (Fig.) 
with  adhesions,  vii.  456 

rudimentary,  vii.  464  (Fig.) 

rugae  penniformes,  vii.  566 

rupture  of,  iv.  332  (Fig.) 

sarcoma  of,  vii.  500  (Fig.) 

scirrhous  carcinoma  of,  i.  778 

septus,  vii.  469  (Fig.) 

shape  of,  vii.   563 

squamous  epithelioma  of,  i.  775 

subinvolution  of,  viii.  574 

superinvolution  of,  viii.  577 
electricity  in,  ii.  654 

supports  of  the,  vii.  459,  563  (Fig.) 

sympathetic    nervous    supply  of, 
viii.  511 

syphilitic  disease  of  the,  vi.  726 

tuberculosis  of,  vii.  306  (Fig.) 

tumors  of  the,  i.  22  ;  vii.  496  (Fig.) 
removal  of,  iii.  811 

two-chambered,  vii.  469  (Fig.) 

two-horned,  vii.  467  (Fig.) 

tympanites  of,  i.  23 

unicornis,  vii.  466  (Fig.) 

wall  of.  vii.  567 
Utricle  of  membranous  labvrinth,  ii. 

563  (Fig.) 
Uva  ursi,  i.  482 

as  an  emmenagogue,  ii.  676 
Uveal  tract,  iv.  214  (Fig.) 

arteries  of,  iv.  215 

inflammations  of,  ii.  147 

microscopical  anatomy  of,  iv.  215 

nerves  of,  iv.  214 

veins  of,  iv.  215 
Uvula,  amputation  of,  vii.  505 

bifid,  vii.  507 

cleft  of,  ii.  179  (Fig.) 

diphtheria  of,  ii.  470 

elongation  of,  vii.  507 

malformations  of  the,  vii.  507 

new-growths  of,  vii.  507 

relaxed,  vii.  504 
Qvula  and  soft  palate,  vii.  502*  (Fig.) 
Uvula  of  cerebellum,  viii.  127  (Fig.) 
Uvula  vesica',  i.  508 
Uvulotomy,  vii.  505  (Fig.) 

among  the  Persians,  vii.  505 

haemorrhage  after,  vii.  506 

history  of;  vii.  505 

in  Iceland,  vii.  505 

painful  deglutition  after,  vii.  506 

performance  of,  vii.  505 


Vaccinal  erythema,  ii.  721 
Va<  cination,   vi.  479,  483,  486  ;  vii. 
509*  (Fig.) 
action  of  disinfectants  on  the  con- 
tagion of  vaccine  lymph,  vii. 
548 
age  at  which  revaccination  should 

be  performed,  vii.  514 
age  for  primary,  vii.  516 


Vaccination  (continued) : 

alleged  increased  general  death-rate 
resulting  from,  vii.  558 

alleged  increased  liability  to  other 
diseases  caused  by,  vii.  558 

alleged  inellicacy  of,  vii.  556 

amount  of  lymph  obtainable  from 
one  heifer,  vii.  541 

and  small-pox,  comparative  pro- 
tection afforded  by,  vii.  537 

animal,  vii.  537 

antisepsis  in,  vii.  548 

auto-vaccination,  vii.  575 

bibliography,  vii.  559 

bovine,  vii.  537 
collection  of  lymph,  vii.  545 
region  to  be  selected  for  inocula- 
tion, vii.  544 
regulations  of  German   govern- 
ment concerning,  vii.  548 
scarificator  for,  vii.  545 
technique  of,  vii.  543 

by  puncture,  vii.  517 

by  scarification,  vii.  517 

capillary  tubes,  vii.  547 

care  of  instruments,  vii.  519 

circumstances  calling  for  imme- 
diate, vii.  519 

compulsory,  vii.  553 

collection  of  lymph,  vii.  545 

conditions  upon  which  its  modify- 
ing power  depends,  vii.  529 

contested  points  in  relation  to,  vii. 
528 

crusts,  vii.  547 

cultivation  of  lymph,  vii.  551 

degeneration  of  vaccine,  vii.  542 

disinfection  in,  vii.  548 

displacement  of  mortality  as  an 
argument  against,  vii.  557 

dry  lymph  in  crusts,  vii.  547 
in  ivory  points,  vii.  545 
in  powder,  vii.  547 
on  quills,  vii.  547 

duration  of  protective  power  of, 
vii.  537 

effect  of  climate,  vii.  513 

effect  of,  upon  the  age-distribution 
of  the  mortality  from  small- 
pox, vii.  531 

extent  to  which  it  is  now  practised, 
vii.  519 

health  of  individual,  as  affecting, 
vii.  516 

history  of,  vii.  509 

human  and  bovine,  comparative 
results  of,  vii.  538 

instructions  of  Local  Govern  mini 
Board  concerning,  vii.  517 

instruments  employed,  vii.  518 

insusceptibility  to.  vii.  516 

ivory  points,  vii.  545 

laws  of  different  countries  relative 
to,  vii.  55:1 
of  the  United  States   relative  to, 
vii.  554 

methods  of,  vii.  517 

moist  lymph,  vii.  547 

morphology  of  vaccine  lymph,  and 

its  artificial  cultivation,  vii.  551 
necessity  of  revaccination,  vii.  514 
number  of  insertions,  vii.  516 
objections  against,  vii.  556 
opposition  to,  vii.  555 
protection  afforded  by,  vii.  513,  522 
quills,  vii.  547 
revaccination.  vii.  513 
BtatistiCS  of  results,  vii.  522 

technique  of,  vii.  516 
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vii 
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■  nital   malformations  of  the, 
:>*  (Phz.) 
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other  cavities,  \  ii 

176 
duplex  \  agina,  \  ii  580 
Imperforate  hj  men,  vi: 
infantile  vagina,  \  I 
invi  •  the  mucous  mem- 

brane, \  ii  581 

varieties,  vii 
development  of,  vi 
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wall,  vii 
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inlsmus,  vii.  567 
intermittent,  \  ii 
supet  lor,  \  ii 
Vaginitis,  i  II  590* 
emphysematosa,  i  i 
in  children,  vii.  580 
in  married  women,  vii.  591 
in  the  et 

961 
in  unmarried  women,  vii.  590 
Bpecific,  vii.  591 
oodynia,  \  ii.  587 
-  group  of  cranial  nerves,  ii.  :t2-J 

ve,    ii.   896 
/' 
Vahea,  :i  source  of  caoutchom 
Valentine's   Bection    knife,    iii.    666 
(Fif 
method,  v,  905 
Valerian,  vll  595*    i 
Valerianate  of  quinii 

cf  zinc,  viii. 
Valerianic  acid,  vii 

germicidal  action  of,  iii 
Valeric  acid,  vi 
Valerin,  vil 
Valerine,  i.  178* 
Valette's  forceps,  iii.  996 
hernial  instrument,  iii.  61  8 
method,  v.  ! 
ludinaria,  iii.  7 
Valgum,  genu,  Iv  :u.">*  (Fig  ) 
Valgus,  talipes 
Vallecula,  viii.  185    I 
Vallet'a  mass,  h 

. 
Valsalva's  method  of  Inflation  <>f  tin- 
tympanii  i  &\  Itj . 
itment,  i    9  S 

I .    I 
■  olic,  iv,  172    I 
of  Bauhin,  iv.  17. 
id  Fallopius,  iv.  172   I 
of   Vieussens,  viii    199 
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Valvula  «>f  bniin,  viii, 
Valvules  (  onnii  •  8    Pig, 


■ 

■ 

i 

(run 

.    ■  i   Albert 

ii.  17!< 

Ibinism   i   101 

;n  disean  -niti,  i. 

- 

-eases, 

vi.   I 

' 
ii.  2 

.li.  i.  747 

aiiii-.  ii.    I 

lermatitis  herpetifoi  i 
on   dermatitis 

411 

;  lllitii, 
ii.  4i:i 
on  desquamation,  I 

:  ti,*  hair,  iii.  477 
. 
thj  ma,  il 
tenia,  ii 
I  ryiheina.  ii    720 
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inunction, 
on  leptua,  viii     8 
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ii.  411 
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Van  Harlingen,  Arthur  (continued) : 

on  phosphoridrosis.  v.  641 

on  pityriasis,  v.  691 

on  pompholyx,  v.  772 

on  pruritus,  vi.  54 

on  psoriasis,  vi.  55 

on  purpura,  vi.  105 

on  sclerema  neonatorum,  vi.  355 

on  scleroderma,  vi.  355 

on  scrofuloderma,  vi.  356 

on  sebaceous  cyst,  vi.  362 

on  seborrhea,  vi.  362 

on  sudamen,  vi.  673 

on  sycosis,  vi.  691 

on  the  nails,  v.  102 

on  urticaria,  vii.  441 

on  urticaria  pigmentosa,  vii.  442 

on  xeroderma  pigmentosum,  viii.  35 
Vanilla,  vii.  597*7FiLr.) 

planifolia,  vii.  597  (Fig.) 

pompona,  vii.  598 
Vanillin,  vii.  598 

Vapor  apparatus   for   inhalation  of, 
iv.  38 

in  the  air,  i.  92 

medicated,  inhalation  of,  iv.  37 

method   of   introducing,    into   the 
middle  ear,  ii.  591  (Fig.) 

precipitation  of,  i.  92 
Variation,  fissural,  viii.  151 

encephalic,  viii.  123 

of  organisms,  evidence  of  evolution 
from,  ii.  736 
Varicella,  ii.  92.     See  also    Chicken- 
pox. 
Varices,  intra-abdominal  lymphatic, 
viii.  86  (Fig.) 

of  the  lvmph-vessels  of  the  penis, 
viii'  90 
Varicocele,  iii.  314  ;  vii.  598* 

disqualifying    for    enlistment,   ii. 
751 
Varicose  lymphatic  vessels,  viii.  86 

(Fig.) 
"\  aricose  veins,  vii.  600* 

disqualifying    for    enlistment,    ii. 
753 

electrolysis  in  the  treatment  of,  ii. 
656 

in  pregnancy,  vi.  13 

of  the' vulva,  vii.  693 
Variety  Springs,  vii.  601* 
Variola,  vi.  478.     See  also  SmaU-pox. 
Variolation,  bovine,  ii.  318 
Varioloid,  vi.  482 
Variolous  erythema,  ii.  721 
Varix,  aueurismal,  i.  214 

following  amputation,  i.  154 

arterial,  i.  216 
Varolii  pons.     See  Pons. 
Varum,  genu,  i.  609* 
Varus,  talipes,  ii.  203  (Fig.) 
Vaa  aberrans  of  the  epididymis,  vii. 
30  (Fig.) 

deferens,  vii.  30  (Fig.) 
lymphatic  vessels  of,  viii.  397 
relation  of  deep  epigastric  artery 
to  the,  viii.  543  (Fig.) 

prominens  of  Henle,  ii.  566 

spiralc  of  cochlea,  ii.  566 
Vasa  aquosa  (of  Rudbeck),  viii.  387 

lymphatics  (of  Bartholin),  viii.  387 

vasorum,  i.  590 
Vascular  keratitis,  ii.  295 
Vascular  tumors,  v.  101*.     See  also 

N<SBU8. 

Vaseline,  v.  621 
heated,  for  the  relief  of  earache, 
ii.  582 


Vaseline  cerate,  ii.  264 
Vaso-motor  apparatus,  climates  suit- 
able for  the  treatment  of  dis- 
eases of,  iii.  535 
Vaso  motor  centre,  i.  564  ;  v.  779 
Vaso-motor    disturbances    in    facial 
neuralgia,  iii.  18 
in  general  pan-sis,  iv.  107 
Vaso-motor  nerves,  i.  564 
Vasti  muscles,  viii.  541  (Fig.) 
Vater's   corpuscles,    v.    150   (Fig.); 
viii.  467 
diverticulum  or  ampulla,  v.  205 
Vegetable.     See  Biology. 
Vegetable  ethiops,  iii.  264 
Vegetable  food,  i.  112 
Vegetable  infusions  as  culture  media, 

iv.  772 
Vegetable  matter  in  water,  effects  of , 

vii.  713 
Vehicles,  vii.  602* 
Veins,  i.  591 
air  in  the,  i.  556 
anomalies  of,  vii.  604*  (Fig.).    See 

below, 
anterior  jugular,  v.  116 
axillary,  i.  455  (Fig.) 

anomalies  of,  vii.  608 
azygos,  anomalies  of.  vii.  608  (Fig.) 
azygos  conarii,  viii.  238 
basal,  of  the  brain,  viii.  239 
basilaris  Rosenthali  (subcerebral), 

viii.  238 
basilic,  anomalies  of,  vii.  608 
callosal,  viii.  238 
cardiac,  anomalies  of,  vii.  604 
cardinal,  vii.  605  (Fig.) 
carotid  plexus,  viii.  243 
cavernous  angioma  on  wall  of,  i. 

231  (Fig.) 
cavernous  sinus,  viii.  241 
cephalic,  anomalies  of,  vii.  608 
cerebral,  viii.  237 
cerebralis     lateralis     et    inferioris 

(postcerebral),  viii.  240 
cerebri  interna  communicans  (Ga- 

leni),  viii.  238 
ciliary,  iv.  215 
circulation  in  the,  iv.  18 
conarial,  viii.  238 
corporis  striati  (tsenial),  viii.  239 
crural,  viii.  543  (Fig.) 
cutaneous,  of  the  leg,  iv.  469 (Fig.) 
development  of  the  great,  vii.  604 

(Fig.) 
diseases  of,  i.  595 
dorsalis  penis,  emptying  into  the 

saphena,  viii.  5;;? 
dural,  viii.  236 
dura!  sinuses,  viii.  241 
embolism  of  a,  ii.  667 
emissary  of  the    foramen    rotun- 

dum,  viii.  243 
external    and  internal   saphenous, 

iv.  469  (Fig.) 
external  jugular,  v.  117 

surface-marking  of,  v.  Ill 
external  pudendal,  viii.  537 
facial,  anomalies  of,  vii.  606 
surface-marking  of,  v.  Ill 
falcial  sinus,  viii.  241 
falcial  trunklels,  viii.  237 
femoral,  viii.  542  (Fig.  I 

anomalies  of,  vii.  610  (Fig.) 
foramen  c;ecum,  viii.  243 
fossa'  Svlvii,  viii.  238 
Galen's'  viii.  238 
great  saphenous,  viii.  537  (Fig.  i 
hepatic,  anomalies  of,  vii.  611  (Fig  ) 


Veins  (continued)  : 
iliae,  anomalies  of,  vii.  609,  610 
inferior  or  ascending  cerebral,  viii. 

238 
inferior  thyroid,  v.  117 
inflammation  of  cellular  tissue  sur- 
rounding, ii.  19 
innominate,  anomalies  of.  vii.  606 
interhemispheric,  viii.  238 
interna]  jugular,  v.  117 

surface-marking  of,  v.  Ill 
internal  mammary,   anomalies  of, 

vii.  606 
internal  saphenous,  viii.  537  (Fig.) 
jugular,    anomalies    of,    vii.    6C6 

(Fig.) 
jugulans  spurius,  viii.  241 
lacuna-  lateralcs  sinuum,  viii.  242 
lateral  sinus,  viii.  241 
lateralis  vent  riculi  (tenial),  viii.  239 
ligation  of,  iv.  496 
longitudinal  sinus,  viii.  241 
mastoid  emissaries,  viii.  242 
medicerebral,  viii.  239 
medicornual,  viii.  239 
medidural,  viii.  237 
meningeal,  viii.  236 
mesenteric,  iv.  747 
mesolobica,  viii.  238 
middle   thyroid,    surface-marking 

of,  v.  Ill 
muscular,  i.  591 

obturator,  anomalies  of,  vii.  610 
occipital  emissary,  viii.  243 
occipital  sinus,  viii.  242 
occipitalis  interna,  viii.  238 
occipitalis  lateralis  (postcerebral), 

viii.  240 
occipito-basilar  plexus,  viii.  242 
of  the  brain,  viii.  236 
absence  of  muscular  fibres  in  the 

walls  of,  viii.  236 
communications    between,    viii. 

240 
of  the  diploe,  viii.  2:)7 
of  the  face.  iii.  11  (Fig.) 
of  the  foot,  iii.  217  (Fig.) 
of  the  head   and    neck,  anomalies 

of.  vii.  6(16 
of  the  iris.  iv.  218 
of  the  leg,  iv.  468  (Fig.) 
of  the   lower  limb,   anomalies  of, 

vii.  610  (Fig.) 
of  the  mamma,  i.  686 
of  the  neck,  v.  116 

anomalies  of,  vii.  606 
of  the  placenta,  v.  698  (Fig.) 
of  the  porta]  system,  anomalies  of, 

vii.  611 
embolism  of,  ii.  669 
of  the  skin,  viii.  466 
of  the  spleen,  viii.  495 
of  the  upper  limb,  anomalies  of, 

vii.  608 
of  the  uveal  tract,  iv.  215 
olfactory,  viii.  28$ 
ompbalo-mesnraic,  i.  :'><t3 
ophthalmic,  viii.  243 
ophthalmic  sinus,  viii.  241 
paracerebellar,  viii.  240 
paraseptal,  viii.  239 
parasinual  spaces,  viii.  242 
parietal  emissary,  viii.  243 
parumbilicalis,  vii.  612 
pedunculi  cerebri  (thalamocrural), 

viii.  239 
pial,  viii.  237 
plexus    venosus  hvpoirlossi,    viii. 

242 
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MO 

ml,  \  iii.  . 

i.  ii.  i, in 

MO 

■  i    ■ 
ondyloid  i 

prccoroual,  i iii. 
pre| 

sal  linua,  viii   Ml 
primitive  jugular,  \ii   I 
propulsion  of  blood  in. 
pulmonan    \n   71 

•   \  ii  804 
pulsation  in.  \ 

radial,  anomalies  of.  vii.  00s 
ramus  tbalami  optic)    profundus 
(thalamocrural),  viii.  S 

anomalies  "f.  vii.  800  [Tig.) 
saphenous,  \  iii.  681    I 
anomalies  ol    \  ii.  810 

itic,  \  iii.  M  i 

~l|ct  i  1 1  j '  - : 

•  the  l>r:ii ii    viii.  M1 

itidis,  \  iii.  M8 
spermatic,  anomalies  of,  vii.  Clu 
sphenoidal  sinus,  viii.  241 
spinal,  viii.  477 

nial,  viii. 
striatal,  viii   288 
Buba  rebel lar,  viii  MO 
subcerebral,  viii    . 
1 17 

■    vii   (508 
.  ornual,  \  iii.  - 
ibfrontal,  viii    2 
pital,  i  iii   . 
gubpi  trosal,  \  iiL  M8 
Bubpbenoidal  sinus,  viii.  2 11 

iperalbal,  viii   888 
Bupercerebral,  viii.  887 
Buperdural,  viii,  !  ] 
Buperflcial  circumflex   Iliac,    viii. 

Buperflcial    epigastric,     viii.    587 

i Octal,  of  tin-  forearm, 

■  petrosal  sinus   \  iii.  8 IS 
suprarenal,  anomalies  <>f.  vii.  810 
suprascapular,   anomalii 

Bylvlan,  viii    . 

if  the,  \  i.  786 
temporal  emiasarj  .  \  Hi 
tempom  maxillai  ^ .  anomalii 

vii.  I 
tenia),  viii.  111. 
tentorial  sinus,  i iii  8 il 
thalamic,  \  lil 
tbalamo-crural,  vii 
thrombosis  "f.  vii 
thyroid,  viii 

ilar  berophili,  vilL  Ml 
transthalamlc,  i  iii 

X  il     • 

viii   Ml 
tub 
umbilical,  anomalies  of,  \ii.  011 

■■■:    i 


vii    004* 

Velar  veins,  \  il 
Vclella  limbosa,  ii 

i.    Ill   81 
Velloi 

apparatus     for    WTiters' 
i  ramp,  « 
bandage,  i.  478    I 
dressing  for  f i  laviclc,  iii. 

iffron), 
ii.  6 
stirrup,  iii.  81 
Velum  pendulum  palatJ 
Vena  alba  tbi  i  bius), 

\iii. 
azygoa  major  and  minor,  vii   7~ 
anomalii  -  of   vii.  cos 

•508 
double,  vii.  81 

in     thi 
aneurism,  i   881 
glycosuria  following  Ihj 

"ii.  418 
superior,  relations  of,  \ 
Galenl,  viii   ! 

1\  mphatica  dextra,  viii.  4n7 
medilacerata,  viii 
;  centralis,  vill 

ici  (of  Pecquet  i, 
viii 
bepatics  revebentes,  \  ii.  606   i   i 
omphalo-me&araice,  Iii.  1M 
.  [lata  of  the  kidney,  iv.  S 
vorticose,  iv.  214 

iplints,  i  i  51  B 
■i  si  wart,  ii.  81 
\  i  nereum  molle,  ii.  61 

n  ction,  i. 
Venetian  turpentine,  vii.  :t34 
Venom,  serpent-,  nature  of,  \i.  168 
Venous  congestion,  ii.  171 

hemorrhage,  iii.  478 
Ventilation  and  worming,  vii.  618* 
(Fif 
amount  of  air  Bpace  required,  vii. 

614 
amount  of  fresh  air  required,  \u. 

61 1 
aspiration,  \  ii.  617 
Blackmon  w  heel,  vii   I 
cardinal  principles  of,  vii.  I 
comparison "f  modeaof,  best  - 
to  ^|x-<  ial  circumsl 

direct  heating,  vii  I 

i  lamination  of  the  sufflciet 

means  provided  f"r.  \  ii. 
fans  and  w  heels,  vii,  I 
frequency  \\itli  which  air  n 

changed,  vii.  G14 
furnaces,  i  ii   I 

itoves,  \ i; 

,ir  furnai  e,  \  i 
hot  water  heating,  viL  •'■i'.1 
Impurities  In  the  air  from  i 

\  ii.  612 
indir<  i  •  hi  sting,  v  ii  618 
inlets   vii   681 

.1.  nnlngs's  air  brick,  i  ii  881 
Lot  kmsn  «  bei  I,  t  I 
Mi  Kii  i 
natural  I 
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i 

Ventil 

im]  • 

ii 

■  r,    iii. 

'.'7 
- 
■  try    Ins)  i 

Ventnor, 

■ 

viii 

.\  ity,  viii.  lid 
Ventricle,  fifth  c  iii.  138 

irth    (metepiooele),    \iii.    130 

floor  oi  the,  ■ 
toe  larynx.  Iv. 

■ 
for.  viii. 
third,  central  -  L  174 

ri  i 
menu 
Ventricles,  ran: 
lob 
tapping  the,  in  n  -   with 

of  the  bi 
177 
Ventrimeaon,  use  of  term,  viii 

I  : .,/    Hi  dec  bbtfi  •  • 
i  r  in,  viii.  41 

72     ii^  604  .  \ii 
smi ni.  i.  7~ 
Veratroidine,  i: 

Veratrum  album,  ii:  » 

officinale,  vii 
viride,  ii: 

tscum,  iii 
pbl< 
IbapaifornM 

ihapSUS    I     84 

. 
Igria,  ii.  881 
Verdigris  mushroom,  ii:. 
Y.  ri 
Verjus,  IiL    - 

V<  rmii  iii. 

Yi  rmii ular  CODtl 

Vermlculares    n  medii  ■  ' 
Vermiform  appt  ndix,  i.  788  .  iv.  173 
(Fii 

L  '.i 
measurements  of,  vii.  I 
Y(  ri 
Vermilion,  iv    I 
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Vision. 


Verminous  crasis,  vii.  787 
Vermis  of  cerebellum,  viii.  125  (Fig.) 
Verneuil's  operation,  v.  205 
Vernix  caseosa,  iii.  43  ;  vi.  362 
Veronica,  iii.  233 
beccabunga,  i.  482 
officinalis,  i.  482 
serphillifolia,  i.  482 
tencrium,  i.  482 
virginiea,  i.  482  ;  ii.  347 
Verruca,  ii.  260 (Fig.)  ;  v.  491  (Fig.) ; 
vii.  627*  4 

Versailles  Springs,  vii.  628* 
Version,  vii.  628*  (Fig.) 
and  forceps,  choice  between,  vii. 

639 
Bandl's  ring  impeding,  vii.  633 
cephalic,  vii.  629 

constriction  ring  impeding,  vii.  633 
Deventer's   method   of  extraction 

after,  vii.  636 
difficulties   and   complications  of, 

vii.  632 
extraction  after,  vii.  635 
indications  for,  vii.  638 
pelvic,  vii.  628 
podalic,  vii.  629 
bipolar  method,  vii.  629 
internal  method,  vii.  630 
Prague  method  of  extraction  after, 

vii.  637 
retraction  of  the  uterus  impeding, 

vii.  633 
spontaneous,  iv.  362 
use  of  forceps  after,  vii.  638 
Vertebrae,  caries  of  the,  v.  796.     See 
Poll's  disease. 
changes   in   the,  in   lateral  curva- 
ture, iv.  452 
dislocations  of,  ii.  485 
injuries  of,  involving  the  cord,  vi. 

560 
relations  of  spinous  processes  of, 
to  the  spinal-nerve  origins,  v. 
511  (Fig.) 
relation  of  spinal  nerves  to  the,  vi. 

593  (Fig.) 
relation  of  spinal  segments  to  the, 

vi.  543  (Fig.) 
shot  wounds  of  the,  viii.  5 
Vertebral  artery,  v.  116  (Fig.) 
anomalies  of,  i.  350 
encranial  branches,  viii.  232 
ligature  of,  v.  116 
Vertebral    articulations,    disease    of 

the,  viii.  357 
Vertebral  column,  in  the  neck,  v.  120 
(Fig.) 
wounds  of,  iv.  260 
Vertebral  vein,  anomalies  of,  vii.  606 

posterior,  vii.  605 
Vertebrate    organism,    development 

of,  iii.  171  (Fig.) 
Vertebrates,  origin  of,  ii.  738 
Vertigo,  vii.  639* 

a  stomacho  laeso,  ii.  458 ;  vii.  640 
aural,  neuropathic  form,  i.  430 
gastric,  ii.  458 ;  vii.  640 
in  tumors  of  the  brain,  i.  668  ;  ii.  27 
laryngeal,  in  whooping-cough,  vii. 

752 
nervous,  vii.  641 
ocular,  vii.  640 
Vervain,  vii.  641* 
Vesica  urinaria,   i.  507*   (Fig.),  517 

(Fig.).     See  Bladder. 
Vesical  arteries,  i.  508 
Vesical  calculi,  i.  515  ;   ii.  257.     See 
Calculi,  vesical. 


Vesicants,  i.  538  ;  ii.  317 
Vesication  of  the  skin,   preliminary 
to  endermatic   medication,  ii. 
688 
Vesicle,  primary  encephalic,  i.  634 
Vesicles  of  zoster,  anatomical  char- 
acters of,  iii.  645  (Fig.) 
optic,  i.  635 
Vesicourethral  fissure,  i.  520 
Vesicouterine  fistula;,  viii.  581 
Vesico-utero-vaginal  fistulas,  viii.  580 
Vesicovaginal     tistuhe,     viii.     580* 

Bozeman's  operation,  viii.  584 
caustics  in  the  treatment  of,  viii. 

585 
classification,  viii.  580 
cure  by  the  insertion  of  a  gold 

button,  viii.  585 
diagnosis,  viii.  582 
etiology,  viii.  581 
frequency,  viii.  585 
history,  viii.  582 
kolpokleisis  for,  viii.  584 
location  and  form,  viii.  581 
operations  for,  viii.  582 
preparatory  treatment,  viii.  585 
prognosis,  viii.  582 
Simon's  operation,  viii.  584,  588 
Sims's  operation,  viii.  586 
spontaneous  cure.  viii.  585 
symptoms,  viii.  581 
treatment,  viii.  585 
Vesicula  germinativa,  v.  438 
Vesicuhe  seminales,  inflammation  of, 
iii.  365 
lymphatic  vessels  of,  viii.  398 
Vesicular  eczema,  ii.  632 
Vesiculotympanic  sound,  ii.  82 
Vespa  germauica,  v.  760 
maculata,  v.  759  (Fig.) 
vulgaris,  v.  760 
Vessels,  naval,   hygiene  of,   iii.    767 
(Fig) 
umbilical,  stenosis  of  the,  vi.  22 
Vestibular    membranous    labvriuth, 

ii.  563  (Fig.) 
Vestibular  nerve,  ii.  564  (Fig.) 
Vestibule  of   the   labyrinth,   ii.   562 

(Fig) 
Vestibulum  nasi,  v.  210 
Vesuvin,  for  staining,  iii.  678 
Vetch,  starch  of,  vi.  618  (Fig.) 
Veterinary    post-mortem     examina- 
tions, vii.  641*  (Fig.) 
Vetiver  powder,  ii.  308 
Vibices,  ii.  285 
Viburniu,  iii.  509 

Viburnum  opulus  in  dysmenorrhea, 
ii.  558 
prunifolium,  iii.  509 

use   of,  as  an  emmenagogue,  ii. 

678 
use  of,  as  a  uterine  sedative,  i.  27 
Vichy,  France,  vii.  653* 
Vichy  Spring,  Saratoga,  N.   Y. ,  vi. 

284 
Vichy  Springs  (C'al.),  vii.  654* 
Vicia,  vi.  390 

sativa,  starch  of,  vi.  618  (Fig.) 
Vicksburg    (climate    of),    vii.    654* 

(Chart) 
Vicq   d'Azyr,    white    line    of,    viii. 
142;  viii.  170,  172 
bundle  of,  vii.  51 
Victoria,  Australia,  climate  of,   vii. 

654*  (Chart) 
Victoria  regia,  iv.  503 
Yidel'a  operation,  v.  205 


Vidian  nerve,  ii.  328 
Vienna  caustic  or  paste  (potassa  cum 
calce),  ii.  5  ;  v.  79:! 

in  the  treatment  of  chancre,  ii.  65 
Vienna  cosmetic  water,  ii.  308 
Vieussens,  ansa  of,  viii.  509  (Fig.) 

valve  of,  viii.   129.     See  also   \',il- 

Clllll. 

Vigilance,  vi.  471 
Villi  of  the  chorion,  ii.  144  (Fig.) 
of  the  small  intestine,  iv.  168  (Fig.) 
placental,  v.  694  (Pig,) 
Villous  tumor,  v.  491  (Fig.) 
Vinca  major,  v.  611 

minor,  v.  611 
Vincetoxicum  officinale,  vii.  656* 
Vinegar,  a  form  of  medicine,  iv.  700 
of  lobelia,  iv.  578 
of  opium,  v.  325 
of  sanguinaria.  i.  575 
of  squill,  vi.  616 
Vinegars,  aromatic,  ii.  307 
Vinum,  a  form  of  medicine,  iv.  700. 

See  also  Wines. 
Viola  odorata.  v.  490 
pedata,  v.  490 
tricolor,  v.  490 
Violaquercitrin,  v.  490 
Violet  root.  ii.  307 
Violets,  v.  490 
Violin,  v.  490 
Violinists'  cramps,  vi.  36 
Vipers,  vi.  166  (Fig.) 
Virchow's   theory  of   inflammation, 

iv.  23 
Virgin  seammony,  vi.  297 
Virgin  oil,  v.  297 
Virginia,  history  of  yellow  fever  in, 

viii.  42 
Virginia  creeper,  iii.  383 
Virginia  snakeroot,  vi.  489  (Fig.) 
Viridine,  iii.  604 
Virility,  loss  of,  iv.  3 
Virtual  image,  i.  39 
Virus,  the  agent  of  contagion,  ii.  280 
Visalia  (climate  of),  vii.  656*  (Chart) 
Viscera,  abdominal,  development  of 
the,  v.  601  (Fig.) 
hollow,  measurements  of ,  vii.  657* 
injuries  to  the,  i.  14 
transposition  of,  vii.  241 
Visceral  arches,  iii.  4  (Fig.) 
Visceral  sensations,  vi.  396 
Viscin,  v.  12 
Viscum  album,  v.  12 
Visible  speech,  ii.  379 
Vision,  as  an  aid  in  the  judgment  of 
direction,  ii.  477 
binocular,  viii.  590* 
centres  of,  ii.  34  (Fig.)  ;  vii.  673*  ; 

viii.  203  (Fig.) 
day-,  or  night-,  iii.  605 
defects  of,  disqualifying  for  en- 
listment, ii.  745 
differing  powers  of,  in  color-blind- 
ness, ii.  244 
diminution  of,  in  glaucoma,  iii.  339 
disturbances    of,    associated    with 
diseases  of  the  nervous  system, 
ii.  36 
in  chorea,  ii.  139 
in  dyspepsia,  ii.  458 
in  insanity,  iv.  69 
in  tumors  of  the  brain,  i.  675 
double,  ii.  475 

in  strabismus,  vi.  655  (Fig.) 
excentric  or  indirect,  functions  of, 

vii.  664 
field  of,  i.  45  ;  vii.  659*  (Fig.) 
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Vivisection,  vii   I 

Pig.) 
I  vst   of,  Ii    804 
false,  iv.  : 

trachoma  i>f.  Iv,  411 
vibrations  "f,    in   phonation,   vii. 
684 
Vocal  fremitus 

,  alterations  <'f.  In  thoracic  an- 
eurism,  i.  820 
:iinl  speech,  physiology  of,  i  I 
auscultation  of,  I 
changes  In,  in  cancer  of  the  larynx, 

[v.  896 
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cleft  palate,  ii.    9 
use  of,  in  testing  bearing,  i. 
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i  >f.  i  83 
tile  liniment,  i.  186 
Volition,  anatomical  seal  of,  i      •  98 
and  will,  distinction  between,  vii. 
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p-\  chology  of,  vii 
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f.) ;  vi.  60 
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"Warburg's  tincture,  ii.  166 
Ward,  Samuel  B.,  on  embolism,  ii. 
667 
on  thrombosis,  vii.  87 
Wardrop's  method  of  treatment  of 

aneurism,  i.  212  ;  v.  205 
Wards,  hospital,  construction  of,  iii. 

704  (Fig.) 
Ward  well,   William  L.,  on  boils,  i. 
597 
on  colectomy,  ii.  231 
on  colotomy,  ii.  248 
on  decubitus,  ii.  394 
on  goitre,  iii.  350 
on  the  aorta,  i.  288 
Ware.  Charles,  on  Cesarean  section, 
i.  735 
on  diseases  of  the  vulva,  vii.  690 
on  new-growths  of  the  uterus,  vii. 

496 
on  obstetric  palpal  ion,  v.  273 
Warfare,  wounds  incidental  to,  viii. 

3  (Fig.) 
Warlomont's  incision,  v.  205 
operation,  v.  205 

vaccine-scarificator,  vii.  518  (Fig.) 
Warm-flowing  masses  for  injection, 

iii.  682 
Warm  Springs,  6a.,  vii.  695* 
Warm  Springs,  N.  C,  vii.  696* 
Warm  Springs,  Va. ,  vii.  696* 
Warmbrunn,  vii.  695* 
Wanning  of  dwellings,  vii.  618  (Fig.) 
Warner's   catarrhal    douche,   v.   450 

(Fig.) 
A\  arren,  J.  Collins,  on  columns  adi- 
posa?,  ii.  251 
on  healing  of  arteries    after  liga- 
ture, torsion,  and  acupressure, 
i.  359 
Warren's  method  for  the  radical  cure 

of  hernia,  iii.  634  (Fig.) 
Warts,  v.  491  (Fig.)  ;  vii.  627 
and  polypi  in  the  auditory  mea- 
tus, differential   diagnosis  of, 
ii.  612 
on  the  eyelids,  ii.  804 
on  the  tongue,  vii.  112,  116 
on  the  vulva,  vii.  692 
venereal,  ii.  260  (Fig.) ;  v.  565 
of   the  external  auditory  canal, 
viii.  277 
vitreous,  of  Descemet's  membrane, 
vi.  350 
Wash,  black,  iv.  739 

yellow,  iv.  741 
"Washing  out  the  stomach,  ii.  529 

in  dyspepsia,  ii.  460 
Washington,  vii.  696*  (Chart) 
Washington   Spring,    Saratoga,    N. 

Y.,  vi.  284 
Wasps,  v.  758 

Waste,    excessive,    as    a    cause     of 
atrophy,  i.  416 
instant  and  complete  removal  of, 
in  house:plumbing,  iii.  427 
Watch,  use  of,  iu  testing  hearing,  ii. 

574 
"Watchmakers'  cramp,  vi.  36 
Watchmakers,  diseases  of,  v.  283 
Water,  vii.  697* 
a  form  of  medicine,  iv.  700 
anise,  i.  233 
camphor,  i.  749 
chlorinated,  ii.  101 
cinnamon,  ii.  168 
of  ammonia,  i.  135 
of  bitter  almonds,  i.  119 
of  creasote,  ii.  332 


Water,  a  form  of  medicine  (contin- 
ued) : 

orange-flower,  v.  358 

oxygenated,  i.  264  ;  iii.  746 

oxygenous  aerated,  v.  192 

n.s'e,  vi.  238 
alkaline,  i.  461 
analysis  of,  vii.  697 

albuminoid    ammonia    process, 
vii.  700 

Culture-tests    for    bacteria,    vii. 
706 

detection  of  lead  in,  vii.  708 

Frankland  and  Armstrong's  pro- 
cess, vii.  698 

Kubel's  process,  vii.  700 

microscopical    examination     of 
sediment,  vii.  707 

Nessler   reagent   for   estimating 
ammonia,  vii.  700 

permanganate  process,  vii.  699 

Wanklyn's  process,  vii.  700 
as  a  carrier  of  disease,  iv.  759 
bacteriological  examination  of,  vii. 

706 
bitter,  i.  462 

calcareous  mineral,  i.  463 
cistern-,  character  of,  vii.  708 
classification  of,  vii.  699,  700,  701, 

711     . 
contamination     of,     by    sewage, 
method  of  detecting,  vii.  703 

by    urine,  method  of  detecting, 
vii.  702 
detection  of  chlorine  in,  vii.  705 

of  nitrates  in,  vii.  704 

of  nitrites  in,  vii.  704 
diseases  transmitted  by,  vii.  716 
drinking-,  impurities  in,  iii.  202 
earthy  mineral,  i.  463 
effects  of  fasting  from,  iii.  40 
examination  of,  for  micro-organ- 
isms, iv.  775  (Fig.) 
ferruginous,  i.  463 
filtered,  vii.  721 
Greiss's  met  hod  of  detecting  nitrites 

in,  vii.  704 
ground-,  character  of,  vii.  720 
imbibition  of,  in  a  bath,  i.  478 
importance  of,  as  food,  i.  110 
impure,  effects  of,  vii.  712 
in  the  soil,  vi.  495 
insufficiency  of,  in  the  etiology  <>f 

infantile  diarrhoea,  ii.  437 
internal  action  of  cold,  ii.  230 
lake-,  character  of,  vii.  709 
lead  in,  vii.  708 
methods  of  using  cold,  ii.  230 
micro-organisms  in,  vii.  705,  71:! 
mineral,  i.  461  ;  iv.  090.     See  also 
Mia,  ml  springs, 

artificial,  i.  464 

saline,  i.  462 

simple  acid,  i.  461 

sulphur,  i.  463 

thermic,  i.  461 
nitrates  in,  significance  of,  vii.  704 
on    the    knee,    treatment   of,    viii. 

365 
pond-,  character  of,  vii.  709 
pure,  definition  of  term,  vii.  097 
purification  of,  vii.  721 

by  boiling,  vii.  724 

by  coagulants,  vii.  723 

by  distillation,  vii.  724 

by  filtration,  vii.  721 

by  freezing,  vii.  720 

by  iron,  vii.  724 

by  lime,  vii.  724 


Water,  purification  of  (continued) : 

conclusions   of    English    Rivers 
Commission   concerning,   vii. 
725 
rain-,  character  of,  vii.  708,  711 
river-,  character  of,  vii.  709 

self-purification  of.  vii.  714 
sanitary  aspects  of,  vii.  711 
sanitary  examination  of,  processes 

needed   for,  vii.  697 
self-purification  of,  vii.  714 
sodium  chloride  in.  vii.  705 
solids   in,    means  of  determining, 

vii.  698 
Sprengel's  solution    for   detecting 

nitrates  in,  vii.  704 
spring-,  character  of,  vii.  710 
storage  and  purification  of.  vii.  720 
surface,  disposal  of,  vi.  420 
upland  surface,  vii.  699.  700 
vapor  of,  in  the  air,  i.  92 
wholesome,  definition  of  term,  vii. 

697 
well-,  character  of,  vii.  110,  720 
Water-bed  in  the  prevention  of  bed- 
sores, ii.  395 
Water-boatmen  (notonecta),  v.  751 
Water-brash,  ii.  457 
Water-cancer,  vi.  653 
Water-closets,  iii.  441  (Fig.) 
Water-courses,  pollution  of,  vii.  212 
Water-cress,  v.  77 

European,  v.  107  (Fie.) 
Water-gas,  i.  760  ;  ii.  214 
Water-glass  splints,  vi.  611 
Water-hammer,  ii.  8 
Water-lily,  iv.  502 
Brazilian,  iv.  503 
Watermint,  v.  .">70 
Water-moccasin,  vi.  173  ;  vi.  166 
Water  pepper,  i.  505 

as  an  emmenagogue,  ii.  677 
Water-scorpions,  v.  751 
Water-seal  in  house  plumbing,  iii.  427 
\\  iter -supph.   for  armi! :;.  in    \2\ 
for  cities,  contamination  of,  vii.  714 

filtered,  vii.  722 
in  dwelling-houses,  iii.  442 
in  relation  to  dysentery,  ii.  548 
sanitary  inspection  of.  vi.  264 
transmission  of  disease  in  the,  vii. 
716 
Water-venom-globuline,  vi.  169 
Watering  of  the  mouth,  vi.  251 
Watson's    tube   for    ventilation,    vii. 

621  (Fig.) 
Watts's  method,  v.  205 
Wax,  iii.  43  ;  vii.  720* 
Chinese,  vii.  726 
Japanese,  iv.  233  ;  vii.  726 
Waxy  degeneration,  i.  173 
Weaning  of  infants,  iv.  15 
Webbed  fingers,  iii.  497  (Fig.) 
Weber,     Leonard,     on     arthritis    de- 
formans, i,  366 
on  endarteritis,  ii.  687 
on  lithsemia,  iv.  509 
Weber  1. id's  tympanic  catheter,  ii. 

003 
Weber's  sestbesiometer,  i.  83 

method,  v.  205 

operation,  v.  205 
Wecker's  operation,  v.  197 
Weill's  solution,  v.  305 
Weeping  sinew,  i.  725 
Wcigert-Ehrlich's  solution,  iv.  763 
Weigert's  carmine  solution,  iii.  674 

immersion     microtome,      iii.     669 
(Fig-) 
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"Wind,  effects  of.   on  human  organ- 
ism, iii.  530 

electric,  ii.  650 

prevailing  direction  and  velocity  of, 
in  relation  to  climatology,  ii. 
187 

the  Mistral,  iii.  747 
Windage  of  balls,  wounds  from  the, 

viii.  10 
Wine,  vii.  764* 

adulteration  of,  iii.  203  ;  vii.  7G6 

aging  of,  vii.  765 

aroma  of,  vii.  766 

Beaujolais,  vii.  775 

Bordeaux,  vii.  767 

bouquet  of,  vii.  766 

Burgundy,  vii.  773 

Chablis,  vii.  774 

champagne,  vii.  777 

chemical  constituents  of,  vii.  764 

claret,  vii.  767 

cork-taste  in,  vii.  766 

for  the  sick,  ii.  532 

Frencb,  vii.  767,  773,  777 

German,  vii.  769 

Hungarian,  vii.  771 

Italian,  vii.  775 

Johannisberger,  vii.  770 

keeping  of,  vii.  765 

Macon.' vii.  774 

Madeira,  vii.  774 

Malmsey,  vii.  775 

port,  vii.  777 

process  of  making,  vii.  765 

quality  of,  as  influenced  by  soil, 
climate,  etc.,  vii.  764 

raisin-,  vii.  766 

Rhine,  vii.  769 

Rhone,  vii.  775 

Roussillon,  vii.  775 

Sauternes,  vii.  768 

sherry,  vii.  776 

Spanish,  vii.  775 

Tokay,  vii.  771 

turning  of,  vii.  766 
"Wine,  a  form  of  medicine,  iv.  700 

aromatic,  iv.  458  ;  vi.  237 

of  aloes,  i.  122 

of  antimony,  i.  245 

of  citrate  of  iron,  iv.  227 

of  colchicum  root,  ii.  226 

of  colchicum  seed,  ii.  226 

of  elder-berry,  ii.  649 

of  ergot,  ii.  717 

of  ipecac,  iv.  209 

of  iron,  bitter,  ii.  165  ;  iv.  227 

of  opium,  v.  325 

of  pepsin,  v.  573 

of  rhubarb,  i.  749  ;  vi.  224 
Wines,  spirits,  and  beer,  vii.  764* 
Wing's  method  of  reducing  inversion 

of  the  uterus,  vii.  496 
Winnipeg,  vii.  781*  (Chart) 
Winslow,  foramen  of,  v.  603 

posterior  ligament  of,  iv.  314 
Winter  hematuria,  iii.  458 
Winter    resorts.     See    Climate    and 

Health  resorts. 
Wintergreen,  vii.  783*  (Fig.) 
Wire,    introduction    of,  for  cure  of 

aneurism,  i.  213 
Wire  splints,  vi.  607  (Fig.) 
Wirsung,  canal  of,  v.  457 
Wisdom   teeth,    obstructed  eruption 

of,  ii.  402 
Wistaria  sinensis,  vi.  390 
Witch-hazel,  vii.  783*  (Fig.) 
Withington,  Charles  Fraucis,  on  ac- 
climation, i.  35 


Withington,  Charles  Francis  (contin- 
ued) : 
on  anodynes,  i.  236 
on  antiperiodics,  i.  247 

on  antispasmodics,  i.  268 
on  consanguinity,  il.  272 
on  constipation, "ii.  279 
on  disorders  of  digestion,  ii.  452 
on  fasting,  iii.  38 
on  management  of  labor,  iv.  321 
on  mechanism  of  labor,  iv.  352 
on  premature  induction  of  labor, 
iv.  364 
Witthaus,  Rudolph  A.,   on  opium- 
poisoning,  v.  333 
on  poisoning  by  bvdrocyanic  acid, 

iii.  741 
on  poisoning  by  oxalic  acid,  v.  441 
on   poisoning   by    strychnine   and 

mix  vomica,  vi.  665 
on   ptomaines — post-mortem  alka- 
loids, vi.  60 
Witness,  expert,  ii.  770 

the  physician  as  a,  ii.  733 
AYladimiroff-Mickulicz's    operation, 

v.  206 
Wladimiroff's  operation,  v.  206 
Wolfe's  operation,  v.  206 
Wolffian  duct,  development  of   the, 

iii.  178  (Fig.) 
Wolfler's  operation,  v.  206 
Wolf-spider,  v.  747  (Fig.) 
Wolf  Trap  Lithia  Spring,  vii.  784* 
Wood,   Edward  S.,  on   concretions, 

ii.  256 
Wood-alcohol,  iv.  751 
Wood-flour  for  surgical  dressings,  i. 

265 
Wood-oil,  iii.  413 
Wood-ticks,  v.  744 
Wood-wool  for  surgical  dressings,  i. 

265 
Woodbury,  John  McG.,  on  burial,  i. 
719 
on  burns  and  scalds,  i.  722 
on  frost  bite,  iii.  263 
Wooden  splints,  vi.  607  (Fig.) 
Woodhull,    Alfred    A.,    on  military 

hygiene,  iii.  748 
Wood's  apparatus  for  wry-neck,  v. 
376  (Fig.) 
method,  v.  206 
operation,  v.  206 

rectangular  hernia  needles,  iii.  640 
(%.) 
Wood's  Holl,  vii.  784*  (Chart) 
Woodward,  Samuel  I}.,  on  diseases, 
wounds,  and  injuries  of  mus- 
cles, v.  54 
Woodward's    carmine    solution,    iii. 

674 
Wool  fibres  seen  under  the  micro- 
scope, iv.  781  (Fig.) 
Wool-pulling,  vii.  201 
Wool-sorters,  diseases  of,  v.  283 
Woorara,  ii.  348 
Word-deafness,  ii.  329 

in  localized  brain  disease,  i.  427 
Work,  muscular,  and  heat,  v.  72 
Worm  moss,  v.  26 
Wormian  bones  and  fontanellcs,  vii. 

786*  (Fig.) 
Worms,  vii.  787* 
Gothard,  vii.  793 
Guinea,  ii.  20 
in  the  external  auditory  canal,  i. 

426 
intestinal,  a  cause  of  colic,  ii.  231 
as  a  cause  of  epilepsy,  ii.  706 


Worms,  intestinal  (continued)  : 
convulsions  from,  ii.  627 
remedies  for,  i.  237 
treatment  of,  by  encmata,  ii.  692 
lumbricoid,  vii.  791 
nematode,  v.  132  (Fig.)  ;  vii.  791 
pin,  vii.  792 
round,  vii.  791 
seat,  vii.  792 
segmented,  evolution  of  vertebrates 

from,  ii.  738 
spring,  vii.  792 
tape,    vii.    787.     See    Taenia  ami 

Tapeworm. 
thread,  vii.  792 
trematode,  ii.  518  (Fig.) 
trichina  spiralis,  vii.  793 
whip,  vii.  793 
Wormseed,  American,  viii.  1* 

Levant,  viii.  l*(Fig.) 
Wormwood,  ii.  58  ;  viii.  2* 
Worry  in  the  etiology  of  facial  neu- 
ralgia, iii.  17 
headache  in,  iii.  516 
Worsteds    used    in    tests    for    color- 
blindness, ii.  247  (Fig.; 
Wounded  in  battle,  care  and  removal 
of,  iii.  132 
first  care  of,  iii.  129 
means  of  transport  of,  iii.  189(Fig.) 
provision  for,  i.  333 
transportation  of  the,  on  land.  vii. 
222  (Fig.).     See    also    Trans- 
portation   of    tin     disabled  on 
la  nil. 
transportation    of    the,    on    ship- 
board,   vii.    238    (Fig.).     See 
also  Transportation  of  the  dis- 
abled on  shipboard. 
Wounds  (for  wounds  of  special  re- 
gions, see  under  those  heads; 
arrow,  viii.  4 
bayonet,  viii.  4 
contused,  ii.  285 
diphtheria  of.  ii.  471 
dissection,  ii.  515 
drainage  of,  viii.  2* 
choice  of  tubes,  viii.  3 
influence  of  dressings  upon,  viii. 

3 
materials  used  for,  viii.  3 
gunshot,  viii.  5 

of  the  brain,  treatment,  viii.  224 
primary  symptoms  common  to, 

viii.  20 
treatment  of,  viii.  30 
incident  to  warfare,  viii.  8*(Fig.). 

Sec  below, 
intestinal,  iv.  192 
of  the  scalp,  treatment  of,  viii.  223 
periarticular,  viii.  12 
sabre,  viii.  4 
shot,  viii.  5 
spear,  viii.  5 
sword,  viii.  4 
Wounds  incident  to  warfare,  viii.  3* 
(Fig.) 
amputation  for,  viii.  32 
arrow  wounds,  viii.  4 
climatic,  hygienic,   and   moral  in- 
fluences affecting,  viii.  30 
conservation  in  the  treatment  of, 

viii.  30 
definition  of  shot  injuries,  viii.  7 
double  amputations  for,  viii.  33 
effects  of  large  projectiles,  viii.  10 
effects   of  missiles  and  projectiles 

from  small  arms,  viii.  11 
effects  of  spent  balls,  viii.  12 
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Yellow-gilled  mushroom,  iii.  278 
Yellow-jackets  (wasps),  v.  760 
Yellow  jasmine,  iv.  236 (Fig.) 
Yellow  parillin,  ii.  519 
Yellow  root,  vi.  360 
Yellow  Springs,  viii.  72* 
Yellow  Sulphur  Springs,  viii.  72* 
Yellow  wash,  iv.  741 
Yeo's  respirator,  iv.  38 
Yerba  reuma,  iii.  257 
Yerba  santa,  viii.  73* 
Yolk,  changes  in.  during  impregna- 
tion, iv.  6  (Fig.) 

development  of,  v.  436  (Fig.) 

grains,  v.  437 

nucleolus,  v.  438 

nucleus,  v.  438 (Fig.) 

of  egg,  ii.  640 

sac,  u.  144  (Fig.) ;  viii.  73*  (Fig.) 
formation  of  the,  iii.  177  (Fig.) 
Young's  rule  for  computing  dosage 
according  to  age,   ii.  526  ;  v. 
206 
Youth,  limits  of,  i.  88 
Yuma,  viii.  74*  (Chart) 


Zantiiopicrit,  i.  475 
Zanthoxylloin,  i.  383 
Zanthoxylum  carolinianum,  i.  383 
fraxineum,  i.  383 
piperitum,  i.  384 
Zaraath,  iv.  474 
Zea  mays,  ii.  301  ;  iv.  638 

fungus  on,  vii.  442 
Zedoary,  ii.  166  ;  iii.  330  ;  viii.  74* 
Zeis's  needle  used  in  the  radical  treat- 
ment of  hernia,  iii.  636  (Fig.) 
Zenker's  degeneration,  v.  206 
Zenuer,  Philip,  on  acute  anterior  po- 
liomyelitis, vi.  547 
on  acute  ascending  paralysis,  vi. 

549 
on  affections  of  the  cerebellum,  ii. 

26 
on  corpus  striatum,  ii.  305 
on  hemiplegia,  iii.  610 
on  lateral  sclerosis,  vi.  563 
Vol.  VIII.— 51 


Zenner,  Philip  (continued) : 
on  multiple  (<  erebro-spinal)  sclero- 
sis, vi.  567 
on  spinal  hemiplegia,  vi.  582 
on  toxic  spinal  paralysis,  vi.  589 
on  tumors  of  the  spinal  cord  and 
its  membranes,  vi.  589 
Zienissen's    double    laryngeal    elec- 
trode, viii.  381  (Fig.) 
Zigzag  striations  of  columnar    car- 
nese  in  idiopathic  anaemia,  i. 
182 
Zinc,  viii.  74* 
acetate,  viii.  76 
bromide,  viii.  75 
butter  of,  viii.  75 
carbonate,  viii.  75 
chloride,  viii.  75 
antiseptic  efficacy  of,  i.  254 
as  a  deodorant,  ii.  406 
caustic  action  of,  ii.  6 
germicidal  action  of,  iii.  327 
in  antiseptic  surgery,  i.  265 
cosmetic  employment  of,  ii.  309 
general    medicinal    properties    of 

compounds  of,  viii.  74 
in  drinking-water,  vii.  713 
iodide,  viii.  76 
medicinally    used   compounds   of, 

viii.  75 
nitrate,  viii.  76 
oleare,  viii.  76 
oxide,  viii.  75 
phosphide,  v.  642  ;  viii.  76 

as  a  tonic,  vii.  127 
precipitated  carbonate  of,  viii.  75 
spar,  viii.  75 
splints,  vi.  608 
sulphate,  viii.  76 

caustic  action  of,  ii.  6 
germicidal  action  of,  iii.  327 
therapeutics  of,  viii.  75 
valerianate,  viii.  76 
Zingiber,  iii.  329  (Fig.) 
Zinn,  zonule  of,  vi.  348 
Zizyphus  vulgaris,  i.  717  ;  iv.  264 
Zona,  iii.  645  (Fig.) 
cartilaginea  of  cochlea,  ii.  566 


Zona  (continued) : 

ciliaris,  vi.  353  (Fig.) 

radiata  or  pellucida  of  the  ovum, 
v.  437,  440  (Fig.) 
Zones,  epileptiginous,  ii.  706 
Zonula  ciliaris,  vi.  348 

injuries  of,  ii.  801 
Zonule  of  Zinn.  vi.  353  (Fig.) 
Zooglcea,  vi.  330 
Zoografting,  vi.  458 
Zoologj .     See  Biology. 
Zoonerythrin,  ii.  248 
Zoo-parasites,  v.  51(1 
Zoospores,     formation    of,    viii.    442 

(Fig.) 
Zoster,  iii.  645  (Fig.) 

abdominalis,  iii.  647 

anatomical  character  of  the  vesi- 
cles of,  iii.  645 

brachialis,  iii.  647 

cervicalis,  iii.  647 

cornea',  ii.  295 

course  of,  iii.  040 

etiology  of,  iii.  (115 

facialis,  iii.  647 

lumbalis,  iii.  647 

prognosis  of,  iii.  647 

sacralis,  iii.  647 

symptoms  of,  iii.  646 

thoracalis,  iii.  647 

treatment  of,  iii.  647 
Zwenck's  pessary,  v.  619  (Fig.) 
Zygomatic    lymphatic    glands,    viii. 

392 
Zysromaticus  major,  anomalies  of,  v. 

35 
Zygomaticus  minor,  anomalies  of,  v. 

35 
Zygomycetes,  vi.  328 
Zygon  of  a  fissure,  viii.  155  (Fig.) 
Zygospores,  vi.  327 
Zymogen,  ii.  449 
Zymosis,  ii.  283 

history  of  theory  of,  viii.  76 
Zymotic  diseases,  ii.  282  ;  viii.  76* 

classification  of,  not   yet  feasible, 
viii.  79 

etiology  of,  viii.  76 
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